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Abstract

Transforming coastal governance is essential to ensure the sustainable development and use of coastal areas.
Such transformation processes may involve changes in different governance dimensions. This thematic issue
focusses on five of these dimensions and the way in which changes in these dimensions are interrelated:
(1) the integration of planning and management of land and sea, (2) the use of scientific knowledge, (3) the
involvement of stakeholders in planning and policy processes, (4) the development and use of strategic
foresights, and (5) digitalization and the use of e-governance tools. Drawing on the experiences from the
BlueGreen Governance project that covers different coastal regions in Europe as well as Reunion Island, the
different contributions explore various attempts to transform coastal governance, the obstacles that actors
face, and the solutions that are developed along the way.

Keywords
coastal governance; e-governance; land-sea management; participation; policy integration; science-policy
interface; strategic foresight

1. Introduction

Coastal areas face various social and environmental issues, such as habitat loss, pollution, vulnerability to
storm surges and extreme weather events, decline of natural resources, and poorly planned developments.
Some of these issues have been on the agenda for decades, indicating that finding and realizing solutions is
anything but easy. Addressing these challenges has become even more urgent due to climate change.
Coastal areas are particularly vulnerable to the various impacts of climate change, such as sea level rise and
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increased frequency and intensity of extreme weather events, that threaten livelihoods, natural resources,
and protected ecosystems.

Various studies have shown that current governance systems are ill-equipped for dealing with these coastal
conditions (e.g., Brown et al., 2017; Tocco et al., 2024; Van Assche et al., 2020) and that the functioning of
coastal governance is hampered by territorial, administrative, and sectoral fragmentation. Integrated forms
of planning and management have been called for, but these are difficult to realize and implement. This
thematic issue explores the challenges of transforming coastal governance in more detail, focusing on the
different efforts to integrate the planning and management of land and sea. It presents reflections on and
insights from coastal governance in different regions throughout Europe, namely the Oslofjord in Norway
(Trubbach et al., 2025), the Scheldt basis on the border between Belgium and the Netherlands (Vitale et al.,
2025), Valencia (Lujan Climent et al., 2025; Grassi et al., 2025a) and the Canary Islands (Gonzalez et al.,
2025) in Spain, and Slovenia (Marusi¢ & Guli¢, 2025), as well as from Réunion Island (Losen et al., 2025), a
French overseas department. Furthermore, it includes contributions that put forward more general
reflections on the challenges of transforming coastal governance (Evans et al., 2025; Kotta et al., 2025;
Nijamdeen et al., 2025). The contributions are based on research conducted within the framework of the
BlueGreen Governance project, funded by Horizon Europe and UK Research and Innovation. BlueGreen
Governance is dedicated to advancing innovative approaches to land-sea governance, with the overarching
goal of developing novel strategies that better integrate terrestrial and marine management. It aims to
address complex challenges at the land-sea interface, enhance ecological and social outcomes, and inform
policy at both national and international levels.

The thematic issue explores the complex challenges associated with integrating the management and
governance of land and sea and transforming coastal governance. The different contributions specifically
focus on five key dimensions of coastal governance:

1. Integrated land-sea management and planning;

2. The use of scientific knowledge;

3. Participatory practices and stakeholder involvement;
4. The development and use of strategic foresight;

5. The use of e-governance tools.

2. Integrated Land-Sea Management and Planning

Integrated land-sea management is the key challenge that is addressed in the BlueGreen Governance
project. Coastal governance requires policies and practices that take into account the social and ecological
connectivity between terrestrial and marine ecosystems and address the direct and indirect impacts of
land-based activities on marine environments. Integration requires the alignment of goals, policy
instruments, and strategies across various governance levels and policy sectors in order to balance
competing interests and promote the sustainable development of coastal areas. Although such integrated
practices are regularly called for, they prove to be challenging to change current governance systems, even
with deliberate attempts. Trubbach et al. (2025), for example, explore how the development of coastal plans
can facilitate policy integration. Their study of the Oslofjord shows that the development of an integrated
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plan can indeed complement existing institutions and therewith trigger some changes in coastal governance.
Their study also shows that the implementation of the plan proves to be difficult because sectoral interests
still prevail over environmental objectives, local self-government limits the authoritative force of the plans,
and the issue of financing has not been solved (Trubbach et al., 2025). Also, the contribution by Vitale et al.
(2025) illustrates how current forms of governance can present barriers for change. Their study examines
the adoption of nature-based solutions in the Scheldt basin, located at the border between the Netherlands
and Flanders. It illustrates how longstanding traditions of engineering-oriented water management continue
to shape flood-risk governance, resulting in a gradual and incremental transition towards more integrated
approaches. The study demonstrates that forms of governance are influenced not only by institutional
legacies but also by prevailing forms of knowledge and material conditions. The contribution stresses the
contingent nature of change in governance and the need for a thorough understanding of the different
dependencies that shape the process of change.

3. The Use of Scientific Knowledge

The complexity that characterizes coastal governance is also reflected in the development and use of
scientific knowledge. One main challenge is developing in-depth scientific insights about the functioning of
the coastal system, the interconnectivity of land and sea, and the many ways in which human activities
impact that system (Trubbach et al., 2025). Leveraging scientific knowledge enables the creation of tools for
monitoring and forecasting changes in interconnected systems, generates evidence that supports sound
decision-making, and empowers policymakers and practitioners to respond to both immediate and
long-term social-environmental challenges. It underpins the development of evidence-based policies capable
of addressing the complex challenges inherent in coastal governance. Scientific studies can furthermore be
useful for the evaluation of current policies and policy processes, as the contribution by Marusi¢ & Guli¢
(2025) and Gonzalez et al. (2025) clearly shows. The contribution by Kotta et al. (2025) explores how digital
tools can be used to make scientific information available to people working on the formulation of policies
and plans, while Grassi et al. (2025a) illustrates how scientific knowledge about the impact of climate change
can be used in the development of scenarios and stakeholder dialogues. Also the other contributions reflect
on the role of scientific knowledge in coastal governance, highlighting the relevance of scientific knowledge,
but also how scientific knowledge is often marginalized to protect vested interest, how the contextualisation
of scientific knowledge to specific practices is challenging due to a lack of resources and expertise, or how
the dominance of technical expertise can actually hamper the transformation of coastal governance towards
more integrative approaches (Vitale et al., 2025). Also, the interplay between scientific expertise and
stakeholder views is a topic that deserves more attention (Nijamdeen et al., 2025).

4. Participatory Practices and Stakeholder Involvement

Participation implies the active inclusion of diverse stakeholders in planning and decision-making processes,
ensuring that a broad spectrum of views, interests, and expertise is considered. Participation in the context
of coastal governance might be particularly challenging, as different contributions show (e.g., Lujan et al.,
2025; Grassi et al., 2025a; Losen et al., 2025; Vitale et al., 2025). The influence of participatory processes on
decision-making and spatial development is often limited, as important issues are regularly discussed and
decided on in different arenas. Planning and decision-making on coastal areas takes place in multiple
jurisdictions, and the relationship between these jurisdictions can have a significant impact on the role and
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influence of participation. The impact of participatory processes is limited, if more important decisions on
the future of coastal areas are made elsewhere, in sectoral domains, or on higher levels. The fragmented
nature of coastal governance can make it difficult to grasp power relations, increase stakeholder
involvement, and ensure fair and just forms of participation.

5. The Development and Use of Strategic Foresight

Strategic foresight refers to the capacity to explore and navigate different futures and to anticipate
particular developments and the opportunities and risks these might create (Grassi et al., 2025b). One key
example is the capacity to gain better insights into the potential impact of climate change as a basis for
developing appropriate responses. By bridging scientific evidence and experiential knowledge, foresight
provides a holistic framework for visioning and decision-making. It equips policymakers with the tools to
circumvent uncertainties, anticipate challenges, and seize opportunities, making it a crucial component in
designing adaptive, inclusive, and sustainable long-term policies. The issue of strategic foresight has a
central role in the contribution by Grassi et al. (2025a) that presents the findings of a stakeholder workshop
that used different strategic foresight tools to engage stakeholders in a dialogue about the possible
consequences of climate change and ways to anticipate these consequences. It shows how strategic
foresight tools can be used to engage stakeholders, explore possible futures, and initiate dialogues about
future pathways. It also reflects on important challenges such as inclusiveness, inequalities in adaptive
capacity, and the need to enhance coordination within coastal governance. Strategic foresight also plays an
important role in the implementation of EU policies, as the contributions on the Canary Islands (Gonzalez
et al., 2025) and Slovenia (Marusi¢ & Guli¢, 2025) show. It can help to gain a better understanding of the
impact of climate change and to develop an integrated approach.

6. The Use of E-Governance Tools

Finally, the digital revolution offers ample opportunities to enhance policy formulation and implementation.
Digital tools can be used to explore possible futures, to assess policies and plans, to monitor progress, or to
involve stakeholders at various stages of the policy process. The contribution by Kotta et al. (2025) specifically
focuses on this dimension and elaborates on the use of the web-based PlanWise4Blue tool for analysing
cumulative effects of human activities on coastal ecosystems using a data-driven approach. This key example
of a digital tool allows actors to compare different management scenarios and the potential impact of plans,
policies, and specific measures. The contributions by Grassi et al. (2025a) and Losen et al. (2025), however,
show that although such digital tools are widely used, their integration in decision-making is still limited.

7. Transforming Coastal Governance

The different contributions all reflect on the challenges of transforming coastal governance and present
practical experiences as well as specific approaches and tools that can be used to work towards more
integrated and sustainable forms of coastal governance. The different studies not only illustrate some of the
shortcomings of current policies and practices, but also explore the challenges of transforming coastal
governance systems. The studies focused on five dimensions in which governance systems can be improved.
Each of these dimensions comes with different challenges, but the different contributions also show that
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and how these dimensions are strongly interrelated and should be addressed in a coherent way (Nijamdeen
et al., 2025).

In order to grasp the processes of change in coastal governance, different contributions have applied the
conceptual framework of the evolutionary governance theory (Beunen et al., 2022; Van Assche et al., 2013).
This framework is particularly useful for analysing the gradual evolution of coastal governance and the
various dependencies that influence the process of transformation (Nijamdeen et al., 2025; Partelow et al.,
2020). It offers a powerful lens to understand both the possibilities and limits of achieving transformations in
coastal governance. It views governance as an ongoing process of co-evolution between actors, formal and
informal institutions, power-knowledge dynamics, and the physical environment. This co-evolution means
that intended and unintended changes occur simultaneously and that attempts to change governance can
have consequences that are difficult to predict or control. Learning, adaptive management, participatory
approaches, and policy experimentation are all useful in addressing these challenges of transforming coastal
governance, but the problems and shortcomings of current governance systems will not be overcome easily
because of path dependencies and current power relations. Together, the different contributions of this
thematic issue show that while transformation of coastal governance is both possible and necessary, the
processes of change are inherently constrained by the way current governance systems are organised and
functioning, as well as by the ongoing strategizing of a diversity of actors, whose visions, interests, and ideas
are not always aligned. Altogether, the contributions present insights and experiences that hopefully prove
useful to those studying coastal governance and to the many practitioners working on putting coastal
governance on pathways that are both more sustainable and just.
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Abstract

Transformation is heralded as a solution to the diverse and interconnected crises threatening natural
environments and the livelihoods of those who depend on them. Coastal governance does not exist in a
vacuum, and integrated land-sea governance systems are a potential solution to the triple planetary threat of
climate change, increasing pollution and biodiversity loss. A systematic literature review was undertaken to
identify whether transformation is understood in a consistent manner across land-sea governance systems
and to identify the status of knowledge regarding transformation across these scales to identify future
research priorities. The results suggest that transformation is an emerging concept in freshwater governance
compared to the well-established discussions of saltwater governance transformations. Of the 135 articles
identified, 26 explicitly identified transformation, with only one article not positioning transformation as a
radical social change, suggesting that a shared definition is emerging across the land-sea interface. A total of
62 case studies of transformation were identified across saltwater and freshwater environments, with
articles detailing case study analyses of tools and approaches for transformation numbering 34, suggesting
that place-based knowledge and analyses of transformation are well established in the literature, but that
the tools or approaches to change are fragmented. These findings suggest a growing but uncoordinated
body of work, which emphasises the need for future research into shared definitions, the role of transitional
waters such as estuaries, and the governance landscapes that create transformation.

Keywords
blue governance; coastal governance; land-sea governance; marine governance; ocean governance;
transformation; water governance
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1. Introduction

Coastal environments are where global crises such as climate change, biodiversity loss, and increasing
pollution are felt most tangibly through impacts such as coastal erosion, sea level rise, and the degradation
of ecosystems that communities are reliant on (Armitage et al., 2017; Elliott, 2013). Solutions to such crises
are called for across the land-sea interface, with governance often identified as the scale at which change
should take place (Hulme, 2009). Coastal governance is an arena where multiple actors, interests,
institutions, and processes co-exist and interact through various scales, sectors, and governance domains.
It is the frontline where global agendas, local priorities, and resource constraints compete and coalesce into
action and are experienced by local communities (Clement et al., 2024; Gerhardinger et al., 2020).
Governance provides a crucial link between both social and ecological systems and represents a
considerable leverage point for change, given its influence over planning and management (Clement et al.,
2024). The challenges and limitations of coastal governance are well-defined in the literature, including
ineffective and sectorally fragmented governance structures (Bausero-Jorcin et al., 2024; Blythe et al., 2021).
The result of these deficiencies enable the continuing over-exploitation of diverse resources, habitat
destruction, and species loss in critical estuarine, coastal, and marine resources at national, regional, and
international levels (Elliott, 2013; Kelly et al., 2019; Rudolph et al., 2020).

At a time when the urgency of global crises is driving increased attention to identifying and operationalising
solutions for transformation, the need to stocktake and understand the best ways forward is critical.
An approach that prioritises and enables multiple wins across holistic systems is necessary. Coastal
governance does not exist within a vacuum, and it is well established that the land-sea interface is inherently
interconnected and complex, biophysically through the movement of material, organisms, and nutrients
(Ensor et al., 2021) and socially through culture, economics, and reliance on resources (Barcel6 et al., 2024;
Singh et al., 2021). These interconnections take place across the continuum of ocean, marine, coastal, water,
and riverine environments (Gerhardinger et al., 2018). Land-sea governance is the integration of multiple
layers of coastal, marine, and inland governance systems, managing both water and land-based activities.

Coupled with the impact of global crises, the ineffectiveness of governance has led to demands for
transformation (Jarnberg et al., 2023). The call for transformation in coastal and related ocean spaces has
been made at diverse scales, including at the community level (Choudhury et al., 2021) and the national
government level (Amundsen et al., 2018). Transformation has been positioned as a solution to global crises
increasingly in literature (Bai et al., 2016; Fazey, Moug, et al., 2018; Fazey, Schapke, et al., 2018; O'Brien,
2012), yet it remains a contested concept, fragmented in meaning and interpretation across diverse
disciplines (Evans et al., 2023). Several different conceptualisations of transformation in ocean governance
exist. In general, transformation can be defined in two separate ways: a radical, fundamental, and fast
change that results in an unrecognisable system; or a slower, shallower, stepwise, and incremental process
of change (Evans et al., 2023, 2024; O'Brien, 2012). As such, identifying which definition of transformation
is most prevalent across the land-sea interface is important to ensure that future change is not paralysed by
different definitions (Evans et al., 2025). Formal reviews by Evans et al. (2023) and Blythe et al. (2021) have
led to a well-established understanding of the different characteristics of transformation. As such,
transformation can be categorised into different meanings based on their theoretical backgrounds (Evans
et al., 2023; Feola, 2015; Nalau & Handmer, 2015; Patterson et al., 2017), resulting in different definitions
which in turn lead to opposing methods or principles applied in pursuit of achieving transformative change.
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To date, there has been limited engagement between the concept of transformation and land-sea
governance, meaning that establishing the baseline status of knowledge across these diverse spatial scales is
imperative to direct future research more efficiently. ldentifying whether the transformation has a
consistent definition across land-sea governance systems is imperative from a theoretical perspective and
for several practical reasons. From a theoretical perspective, Wittgenstein (1953) argues that for language to
be meaningful, it needs to be consistent despite its need to be grounded within its use. More recently, the
importance of consistency has been reasserted by Davelaar (2021), who identifies the importance of a
consistent understanding of what transformation is and what it entails across complex scales. From a
practical perspective, a common definition of transformation is required to ensure that action is synergistic
across diverse spatial scales. In addition, a common definition of transformation is important to prevent
greenwashing, whereby unsustainable practices are permitted under the guise of sustainability (Hamilton
& Ramcilovic-Suominen, 2023). A common language across diverse spatial and related governance
delineations would provide an entry point for change efforts towards a holistic approach to managing across
the land-sea interface (Abson et al., 2017). Finally, ambiguity or conflicting definitions would present
significant barriers to enacting transformation (Evans et al., 2023).

The aim of this literature review is therefore to identify and evaluate the status of knowledge and practice
of transformation across the governance of the land-sea interface by examining how transformation is
defined, understood, and operationalised and whether a common understanding of transformation exists.
The analysis focuses specifically on how water is governed across the land-sea interface. Understanding how
transformation is defined across land-sea governance systems—the what—is critical to understand if a
common definition can be leveraged for change (Evans et al., 2025). Secondly, outlining the status of
knowledge regarding key methods, tools, or principles used to create transformative change—the how—will
provide insight into what approaches or avenues of transformation are common across different
geographies and systems (Bentz et al., 2022). By drawing on these comparative insights, the findings of this
review are used to recommend a future research agenda for transformation across land-sea governance.
Section 2 outlines why exploring transformation across land-sea governance systems is necessary, followed
by the methodological approach in Section 3. The results are detailed in Section 4, followed by the
discussion and conclusions in Sections 5 and 6.

2. A Justification for Land-Sea Governance

Governing across the land-sea interface is a potentially transformative solution to many challenges facing
the health and conservation of environments that are ultimately connected by water from both inland and
offshore sources, including rivers and oceans (Tocco et al.,, 2024). The demand and call for integration in
environmental, and particularly coastal governance, is not new, and stems from concerns regarding
institutional fragmentation (Smith et al., 2011). Regional legal instruments such as the European Maritime
Spatial Planning Directive 2014/89/EU, to some extent, advocate for governing across the land-sea
interface through Articles 4(2) and 6(2)(a) and Article 7, although this is deemed insufficient (Zaucha et al.,
2025) the Water Framework Directive 2000/60/EC also extends to 3 nautical miles offshore, further
suggesting a rationale for land-sea governance. However, what land-sea governance looks like in practice
remains poorly defined and characterised (Maragno et al., 2020; Neimane, 2020; Ramieri et al., 2024; Tocco
et al., 2024). In practice, approaches that combine land and sea governance are unusual. Land and sea
governance are separate, and often conflicting, spheres of governance that include policies, strategies, and
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legal instruments to govern diverse activities (O'Hagan et al., 2020; Schluter et al., 2022). Catalysed by the
recognition that the health of a river will ultimately influence the health of coastal and marine environments,
it is clear that solutions that promote more holistic governance structures are needed to ensure coherent
and coordinated governance (Lawlor & Depellegrin, 2023; Partelow et al., 2020)

However, governance and management across the land-sea interface rarely consider these biophysical and
social interdependencies, which instead are mostly considered distinct with unique priorities, approaches,
and paradigms. This has previously been justified as necessary, due to the different actors, policies,
resources, and conflicts present at each stage. The academic debate surrounding pathways to achieve
integration of governance of land-sea governance is evolving (Tocco et al.,, 2024) along with growing
consensus for change in the way oceans, seas, coastlines, and catchment areas are governed (McLaughlin,
2010; Rochette et al., 2015). Research regarding practical approaches to governing and managing the
land-sea interface is growing (Pittman & Armitage, 2016). For example, Innocenti and Musco (2023) outline
potential spatial approaches for management across the land-sea interface. Additionally, Pittman and
Armitage (2016) explore how current institutions govern the land-sea interface, while Morf et al. (2022)
explore how existing management approaches could consider the land-sea interface. Given the uncertainty
and overlapping priorities and scales at play in land-sea governance (Banikoi et al., 2023), change is usually
complex, necessitating a transformative approach (Ramesh et al., 2015).

Opportunity exists here to transform land-sea governance by creating governance systems that incorporate
the complexity and overlaps. A promising and innovative way this land-sea interface has been embedded
into policy is the African Union’s (2019) Blue Economy Strategy, where the blue economy encompasses
groundwater, rivers, lakes, coastal, and marine environments. However, examples such as this are scarce due
to the complexity of managing such diverse environments holistically. To understand how transformation
can be achieved across land-sea governance, it is necessary to outline firstly what transformation means
across these domains, and how solutions are idealised.

3. Methods
3.1. Systematic Review Protocol

A systematic literature review was used to understand and outline the divergent interpretations of
transformation used across varying spatial dimensions of the land-sea interface. Systematic reviews have
been used in transformation literature (Evans et al., 2023) and in literature exploring land-sea governance
(Pittman & Armitage, 2016) and are valuable tools in appraising the current status of knowledge and
identifying future research needs. This article represents the first attempt at combining the two fields
through a systematic review process.

The land-sea interface was segmented into different common spatial dimensions, and Boolean search terms
were used, as outlined in Table 1. Search terms from an ocean perspective included “ocean,
“coastal,” and “blue,” which represent the distinct spatial forms of governance that exist spatially. From a
land-based water perspective, “watershed” and “catchment” search terms were used. These terms are
deliberately broad, with the assumption that such terms would capture diverse forms of governance within

» o« J

marine,’

these framings, including riverine—and lake-based governance. Various other land-based water search terms
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Table 1. Search terms and justification.

Search term Justification

Blue An emerging paradigm related to blue growth, blue carbon, and the blue economy (Auad & Fath,
2022). Although used more commonly in socio-economic discussions, the spatial extent of
“blue” differs depending on the context and can just include the ocean or more holistic
interpretations of water for example through the inclusion of rivers, lakes, groundwater, marine,
and coastal environments (AU-IBR, 2019).

Marine A general descriptor that can be used to describe coastal areas to oceanic zones. Marine is most
often used as a spatial descriptor of national governance and management approaches, such as
marine spatial planning (Ramieri et al., 2024).

Ocean A spatial description that specifically relates to offshore waters. Governance and management
approaches can include sustainable ocean plans (Haas et al., 2021; High Level Panel for a
Sustainable Ocean Economy, 2022).

Coastal Coastal areas relate specifically to where land and ocean meet. Coastal governance and
management tools include integrated coastal zone management (Pittman & Armitage, 2016).

Watershed A watershed refers to drainage basins that include rivers, lakes, and streams. Watershed
governance and management approaches include integrated water resource management
(Volenzo & Odiyo, 2018).

Catchment A catchment can refer to more specific or smaller watersheds and is often used in governance
and management. Catchment governance and management also includes integrated water
resource management and catchment plans.

were initially considered and rejected due to the volume of literature that was generated, the analysis of
which would have been beyond the scope of this research to explore.

Based on the first search conducted, as evidenced in Table 2, watershed and catchment yielded extensive
results and were thus deemed satisfactory for inclusion. It was challenging to identify appropriate search
terms that would encompass a variety of governance systems, without being too granular and requiring
numerous search terms and searches. The spatial terms outlined in Table 1 were chosen due to their ability
to encompass a variety of spatial systems and their well-established governance works of literature.
For example, a catchment is often used as a more localised form of governance but is also a part of a
watershed, and the terms are often used interchangeably. Search terms were identified to capture literature
engaging with governance processes, planning, and dynamics across the land-sea interface, and did not
include specific legal terminology such as “foreshore,” which would have biased the sample towards legal
analyses. From a spatial perspective, blue can generally refer to combined inland and offshore water-based
environments or can instead refer to marine and ocean environments. Coastal, ocean, and marine
environments exist along the same spatial continuum, but with overlapping spatial and governance
considerations. It is acknowledged here that the explicit definitions associated with the search terms in
Table 1 may be contested, however, the intent is to illustrate the lack of standardisation in the spatial
considerations of these terms. Thus, the research leverages these inherent overlaps and synergies to
explore whether transformation can be used as a concept for change across these inherently
interconnected environments.

The first search was conducted on Scopus on the 20th of May 2024, and limited to peer-reviewed articles,
book chapters, and reviews. It is recognised that the exclusion of “grey” literature, such as independently
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published policy, research, and guidance, is a limitation of this research, and it is recommended that this be
included in future analyses. Articles were included based on several exclusion and inclusion criteria, for
example, articles needed to have been published after 2010 (when transformation first gained prominence
in literature, immediately prior to the publication of Gelchich et al., 2010, a critical article in the field of
transformation and marine governance), and written in English. The first search per spatial dimension
yielded extensive results that needed refinement, as noted in Table 2. A second search for water-related
governance was conducted on the 13th of August 2024, using the same search parameters for the search
terms outlined in Table 1. Catchment as a search term occasionally returned distinct areas, such as estuaries,
with their own complex governance arenas. Based on how these areas were related to the initial search term,
decisions were made to include or exclude these papers. For example, Daniell et al. (2020) defined estuarine
governance as biophysically belonging to catchments, river basins, and coastal areas, and further discussed
and defined estuarine governance in this complex governance context. As such, this paper was included in
the analysis as it contributed to the research objectives.

The identified papers were subject to two screening processes. The first focused on the content of the
abstract. Papers that did not include “transformation” in the abstract, or did not discuss governance were
removed. At this stage, duplicates across the searches were identified and recategorised to the most
appropriate spatial category. The second stage of screening included a content search in-text of
“transformation” and “governance” to further refine articles for analysis. At this stage, papers were removed
depending on the way transformation was described. For example, papers that used transformation as a
geophysical descriptor, including describing geomorphology or land use changes, such as Bellaubi et al.
(2021), were excluded from the analysis. Papers were also removed depending on how “governance” was
used in the paper. For example, if governance was mentioned but not the focus or scope of the article, the
paper was removed. Such refinements resulted in more manageable totals across spatial dimensions
of transformation.

Table 2. Search terms and the results of the first search, abstract screening, and final content search.

Search terms First search Papers accepted Papers accepted

following abstract following content

screening and removal screening
of duplicates

“Ocean,” “governance,” and 84 25 23
“transformation”
“Marine,” “governance,” and 118 23 22
“transformation”
“Coastal,” “governance,” and” 162 46 38
transformation”
“Blue,” “governance,” and” 62 4 4
transformation”
“Catchment,” “transformation,”’ 1,091 37 25
and “governance”
“Watershed,” “governance,” and 1,051 40 23
“transformation”
Total 2,568 175 135
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3.2. Coding and Analysis

A mixture of deductive and inductive techniques were used for analysis to understand the status of knowledge
of transformation across different spatial scales and to understand the character of transformation (Baumann
et al., 2023). Firstly, a deductive structured coding framework was initially used, informed by the research
questions and similar to the approach used by Zimmermann et al. (2023). In this approach, accepted papers
were categorised based on location in the land-sea interface, geographic scale and location, type of paper,
keywords, and location of the article. These were later clustered into broader categories, outlined in Table 3, to
facilitate comparative analyses based on similar locations in the land-sea interface. These high-level inventory
style classifications allowed for an inventory of papers to be created for more targeted deep dives to be
undertaken based on paper type and location within the land-sea interface, allowing for comparison across
different spatial areas.

Following this initial categorisation, an inductive coding approach was used to explore how transformation
was understood and theorised across the different spatial delineations identified (Table 3; Evans et al., 2023;
Plummer et al., 2013). In this approach, each definition of transformation was coded inductively and
thematically, resulting in codes such as “radical” and “incremental,” which allowed for the synthesis of the
general characteristics of transformation. The more granular “focus” of each article was also identified using
keywords and a general assessment of the article, for example, whether the article was primarily focused on
resilience. The tools analysed to create transformation were also explored through clustering and
comparison across the different spatial delineations identified.

4. Results
4.1. General Findings

A total of 135 articles were identified for inclusion in the review following the screening protocol identified in
Section 3 (a full list can be found in the Supplementary File, Table 1). The results of the final screening yielded
diverse papers from different disciplinary domains, with transformation occasionally not being the sole focus
of the article but instead a broader implication of the research. Articles were identified between 2010 and
May 2024, when the first search began. 2017 marked a turning point in the rate of transformative literature
published across all spatial areas identified, where the number of identified published papers in the review
doubled and continued to grow (Supplementary File, Figure 1), suggesting that transformation in land-sea
governance is still an early and evolving subject.

The review identified a range of articles that discussed transformative change in governance, spanning
across diverse disciplines and perspectives (Supplementary File, Table 1). There was a mostly even spread of
articles identified across the original spatial descriptions used for the Boolean search, except for “blue,
which yielded four papers. This is unsurprising given its relatively recent traction in governance (Table 2).
As outlined in Section 3, articles identified were further categorised into the specific location of the article in
the land-sea interface addressed to allow for greater nuance and a clearer understanding of the status of
literature, resulting in 11 distinct spatial categories across the land-sea governance system (Table 3). These
categories were inductively categorised based on the results of the review, and are shown in Table 3. Water
(h = 41), coast (n = 32), and ocean (nh = 24) were the most popular categories, mostly linked to specific
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geographic areas and case studies. For ease of analysis and comparison, they are clustered respectively into
“saltwater” environments, transitional waters, and freshwater environments (Table 3).

To understand the types of transformative literature and to outline the status of knowledge, the type of
article was categorised. These categories were identified through an inductive coding of the article’s
purpose and scope. The review identified six types of papers, the most common of which were place-based
analyses (case studies) of transformation, which included either general studies of change or studies of
specific tools or approaches for change (Table 3). Case studies of specific tools for change (n = 34) were
common throughout saltwater environments, and most populous in water governance. Case studies of
transformation (n = 62), except for “blue,” were present across all land-sea environments. Calls for change
(n = 11), which advocated for transformation as a result of conceptual arguments, opinions, or other
analyses but did not test any pathways or tools to achieve change, were mostly limited to saltwater
environments such as marine, ocean, and blue governance. One theory paper was identified in water
governance that instead focused on the theoretical foundations of transformation. Tools for change (n = 23),
which proposed different ways of achieving transformation but did not test these in any place-based
analyses, were most populous across coast, marine, ocean, and water categories.

Table 3. Areas of land-sea governance against types of paper-coded.

Specific category Call for Case Guidance for  Theory Tool for Tool for
change study  transformation change change/case
study
Saltwater Blue 3 0 0 0] 0] 1
Coast 1 17 2 0] 5 7
Marine 2 9 0 0] 2 5
Ocean 2 7 2 0 9 4
Marine and 0 2 0 0] 1 0
coastal
Transitional Water 3 16 0 1 6 15
waters Land-sea interface 0 1 0 0 0 1
Estuary 0 1 0 0 0 0
Freshwater ~ Catchment 0 1 0 0 0 0
River basin 0 5 0 0 0 1
Wetlands 0 3 0 0 0 0
Total 11 62 4 1 23 34

71% of the articles identified were linked to a specific geographic location such as continents, countries, and
regions (Supplementary File, Table 1). Most of these papers were specific case studies of change processes,
or case studies where tools for transformation were tested (Figure 1). 29 separate countries were identified
as case studies or case studies where tools of transformation were explored (Supplementary File, Figure 2
and Table 1). 23 articles included multiple countries. When compared at a continental level, in general, there
was a fairly even spread of articles across continents, suggesting a growing field of empirical study of
transformation. Europe had nine case studies, and Asia, South America, and North America had seven case
studies each. Africa and Oceania had five case studies each (Figure 1). Specific countries with the highest
number of articles included Brazil (n = 7), Canada, Australia, and South Africa (n = 6 each). 11 countries had
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Figure 1. Geographic regions and types of paper identified.

only one article identified each, including Iran, Indonesia, Portugal, and the Maldives (Supplementary File,
Table 1). The remaining papers not linked to a geographic location were mostly arguments and
conceptualisations of different tools for change that were not linked to a case study (n = 16) and calls for
change (n = 8; Supplementary File, Table 1).

In summary, there is a growing body of empirical research regarding transformation across land-sea
governance. Water governance was the most popular category, yet difficult to parameterise and define, with
the commonality across articles being that they concerned “water.” Diverse article types were identified,
including case studies of transformation in situ, ranging in scale from communities and sector-specific
governance to national and regional approaches, to theoretical articles outlining considerations for
transformative change. The high number of case study papers suggests an analytical turn to understanding
how transformations occur, yet these tend to be national in scope.

4.2. The “What”: Defining Transformation

Of the 135 articles identified in this analysis, only 26 (18%) provided a definition of transformation,
representing a significant limitation in asserting which definitions of transformation can be leveraged for
change across land-sea governance. Of the 26 articles that did define transformation, one conflated the
concepts of transition (Ferguson et al., 2013), meaning that only 25 provided an explicit definition solely of
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transformation, as the two concepts are not interchangeable (Holscher et al., 2018). Of the 25, six were
definitions of the author’s conception, ranging in detail from institutional change (Dale et al., 2018) to
detailed descriptions of the character of transformation (Schliiter et al.,, 2021). All but one definition of
transformation described such change as being radical or fundamental in nature, representing a change that
must address deeply entrenched norms, processes, and structures in order to facilitate the depth of change
required (Temper et al.,, 2018). One article contrasted this perspective; Clement et al. (2024) described
transformation as being incremental in character, which contrasted the prevailing view, and instead
advocated for smaller, stepwise changes.

Of these 25 papers with definitions, 13 were case studies of change, six were evaluations of tools of change
in a case study, five were descriptions of tools of change, and one provided guidance for transformation. Eight
of the 25 papers with a definition of transformation were coastal, seven focused on water, and five focused
on the ocean. Marine and coastal had two articles coded each, and catchment and land-sea interface had one
definition each. These findings suggest that a more cohesive and standard understanding of transformation
exists in coastal, water, and ocean literature.

These findings indicate that an early common understanding of transformation can be identified across
land-sea governance systems, with this understanding of transformation being a radical and wide-ranging
change. While the total number of papers that explicitly define transformation is small, areas for future
research can be identified, as discussed in Section 5.

4.3. The “How": Understanding Methods, Tools, and Approaches to Transformation

Methods, approaches, or tools for transformation were diverse (Supplementary File, Table 1). In total,
57 articles discussed tools for transformation (including case studies where tools were evaluated). Tools are
diverse, ranging from well-established concepts such as legitimacy, justice, and adaptive governance to more
niche tools, such as virtualism, hope, and social networks (Supplementary File, Figure 3). Except for water
(n = 19), most articles were identified in saltwater categories, with ocean (n = 12), coast (n = 11), and marine
(n = 7) having the highest number of articles. In general, there were high levels of diversity across the types
of tools identified, with 32 unique tools identified (Supplementary File, Figure 3). Only 14 tools had more
than one article coded and identified (Figure 2). Resilience and adaptive governance, often linked to climate
change adaptation, were the most identified, with resilience being identified in coastal literature (n = 2), and
ocean and water governance literature (n = 1 each). The six most prevalent methods for transformation are
all rooted in social science literature and approaches, representing well-established fields such as resilience,
adaptation, stakeholder engagement, justice, and knowledge (Figure 2).

In addition to these more nuanced spatial categories, the scale of the article was also categorised to provide
deeper insight into the distribution of tools for transformation. For example, national scale studies were most
common, with 10 case studies, eight studies of tools of change in case studies, and four articles exploring
tools for change. Community-level studies were the second most common with nine case studies and seven
analyses of tools for change in specific case studies (Supplementary File, Figure 4).

In summary, diverse methods, tools, and approaches for transformation were identified, with limited
consensus regarding the tools identified. Despite this, nearly all tools and approaches identified were
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Figure 2. Number of tools, methods, and approaches identified across articles.

fundamentally social in character, suggesting that across land-sea governance systems, social tools can be
leveraged to create change. It was also identified that tools for transformation are more established in
saltwater governance than in freshwater.

5. Discussion
5.1. The “What”: Comparing Definitions of Transformation

To generate a research agenda for transformation across land-sea governance, the status of knowledge and
evidence must be appraised and common ground identified. Necessitated by the fact that divergent
definitions of transformation can have implications for the nature and character of change that is employed
to achieve it (Davelaar, 2021; Evans et al., 2025), this review has sought to identify opportunities for future
research. Building on existing theoretical frameworks of transformation (Evans et al, 2023; Nalau &
Handmer, 2015), the review identified an emerging common language of transformation across land-sea
governance. Transformation was regarded as an inherently “fundamental” and socio-ecological process of
change that mirrors existing literature. However, the finding that only 21 papers of 135 explicitly define
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transformation suggests that across land-sea governance domains, a common understanding is still nascent.
The lack of specific definitions of transformation adds weight to the assertion that definitions of
transformation are generally assumed to be a widely agreed-upon concept, which presents major risks and
challenges to the creation of transformative solutions (Evans et al., 2024).

Building on these synergies, the social character of transformation was observed across all definitions
except one. In freshwater governance, transformation was particularly regarded by several articles as a
process that expands beyond governance structures and processes driven by societal dependence on the
health of water environments (Jentoft & Chuenpagdee, 2022; Knieper & Pahl-Wostl, 2016). Knieper and
Pahl-Wostl (2016) recommend that the transformation of water governance be achieved through broader
societal transformations towards sustainable water practices as a “whole of society” approach, including
behaviour change, rather than focusing on the mitigation of such pressures. This mirrors approaches
advocated for in catchment governance (Pringle et al., 2023) and ocean governance (Bennett et al., 2021).
As explored in Section 5.2, this characterisation leads to significant opportunities to explore interconnected
social tools and approaches to creating transformation.

Connected to the limited explicit definitions of transformation, are the contradictory calls for transformation
across saltwater and environmental governance. Calls for change tended to be saltwater-centric (Bouwer
et al., 2022; Jentoft & Chuenpagdee, 2022; Nagy & Nene, 2021) with fewer calls for change across
freshwater governance, mirroring the assertion from Albrecht et al. (2023, p. 50) that water governance
literature “lacks a nuanced, empirically reasoned, understanding of intentional change...[and] transformation.”
This suggests that transformation is more regarded as a desired solution in saltwater governance, and
recognition of the drivers of transformation remains nascent in freshwater governance. Opportunity exists
for a broader reflection of the drivers of change in freshwater governance systems, which will ground truth
and contextualise transformative interventions. The review also identified limited articles that provided
guidance for transformation, with guidance only identified in coastal governance (Kuhl et al., 2021) and
ocean governance (Lombard et al,, 2023). Opportunity therefore exists to create specific guidance for
transformation across land-sea governance through a more detailed synthesis of the wealth of case studies
identified in this research. Such guidance should include identifying common barriers and enablers of
transformation, reflecting the practical experiences of transformation in motion.

5.2. The “How”: Comparing Methods, Tools, and Approaches to Transformation

Understanding how transformation has been achieved throughout diverse case study contexts and scales is
necessary to identify the best practices, potential barriers to change, and to understand potential synergies
in approaches across spatial scales in land-sea governance systems. The abundance and diversity of case
studies identified in this research, including those evaluating specific tools or approaches to transformation, is
surprising, given previous demands for more empirical and localised studies of transformation in governance
systems (Blythe et al., 2021; Evans et al., 2023). Case studies were identified across all identified categories of
the land-sea interface, except for “blue,” which remains an evolving concept. Case studies ranged in scale, with
the most common being national-level analyses, but detailed analyses of transformative processes tended
to be localised, for example, focusing specifically on marine small-scale fisheries (Chuenpagdee & Jentoft,
2022). Specific gaps exist regarding case studies of transformation in African states, Oceania, the Middle East,
and SIDS, where little literature was identified suggesting specific research priorities. In addition, there is a
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significant opportunity for greater comparative analysis across case studies to identify regional and contextual
conditions shaping transformation. A significant opportunity exists to undertake a large-scale synthesis of
these case studies to identify consistent barriers and opportunities to transformation.

A wealth of tools and approaches to achieve transformation were identified, the majority of which were
social in character, mirroring the “whole of society” approach often identified. The majority of tools and
approaches identified had isolated examples of use, suggesting that tools for transformation remain
nascent. This confirms the argument that further research regarding transformation’s practical applications is
needed to identify how transformation is achieved in land-sea governance, mirroring the demand for
practical tools for change in general transformational literature (Bai et al., 2016; Fazey, Schapke, et al., 2018;
O’Brien, 2012). Few tools were identified more than twice in literature, with the most discussed approach
being resilience, although only four articles identified it in total, suggesting that this is still a potential
niche approach to transformation. Alternatively, it may suggest the tools are not regarded as transferable
and are instead tailored for a specific context. In general, no specific tool or approach to transformation can
be considered common across land-sea governance, although the social character of the most common
tools of change does represent a significant entry point into designing transformative interventions. For
example, despite the overarching focus of the articles analysed being distilled into a singular category
for the purposes of this research, many categories are interconnected and interdependent. The difficulty
in identifying definitive tools for transformation may reflect broader conceptual and terminology
inconsistencies in the literature regarding land-sea governance.

The interdependencies of social processes and tools for transformation were also observed. Power and
knowledge were positioned by Jentoft and Chuenpagdee (2022) as having the combined potential to
transform institutions of governance. For example, justice is positioned by Biancardi Aleu et al. (2022) as a
way to reimagine the purpose of participatory governance processes in water governance (Foster et al.,
2016). Recognising the interconnections of multiple pathways to transformation is critical in achieving
change. A specific opportunity exists to link concepts of justice that were identified across the water, blue,
and marine systems and explore how these can relate to freshwater governance systems and is an area for
future research. Despite limited examples identified in this study regarding the importance of justice in
transformational change, broader literature positions the inclusion and mainstreaming of these approaches
as fundamental to achieving transformation.

5.3. Limitations of the Review and Future Research Suggestions

Several challenges were identified in this review of land-sea governance transformations, the most
significant being the lack of conceptual clarity surrounding water governance. Reflecting the inherent
conceptual challenges of governance, and exacerbated by the additional conceptual challenges of
transformation, the ability to clearly articulate the inclusions and exclusions of water governance would be
critical to identifying synergies and conflicts across land-sea governance. The growing importance of
transformation in water governance, driven by climate change and the importance of water quality and
access, represents an imperative for future research (Rasinen et al., 2019). As evidenced in this review,
transformation in traditional saltwater governance systems is well-characterised, and its barriers and
limitations are well-established. In contrast, only one article explicitly explored the concept of
transformation in water governance and appraised the concept and its utility (Pahl-Wostl, 2020; Pahl-Wostl
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et al., 2020). Pahl-Wostl (2020) identifies significant barriers to transformation in water governance,
regardless of scale or context, that align with the barriers of saltwater governance.

Despite water being the overall most populous category, water was a difficult category of governance to
delineate in this study. The scale of water governance is different to discern and depends on the context it is
applied to, resulting in very different focuses and priorities, making common ground difficult to identify.
For example, whether water governance includes a domestic river basin, transboundary basins, or water
supply systems is often not clear (Knieper & Pahl-Wostl, 2016). Water governance, as evidenced in this
review, has a similar diversity of scopes and spatial considerations, with limited consensus regarding what
falls within or beyond its scope. The broadness of what is considered “water” was challenging to
disaggregate into further categories for spatial comparison. Research to date has focused mostly on
individual cases of water governance, yielding “substantially different” governance focuses, with limited
synthesis of the general characteristics of water governance (Dale et al., 2018, p. 71). Thus, a significant
future research opportunity lies in untangling what are the essential scope, characteristics, and parameters
of “water” governance, which will provide a comparative baseline for future research.

Meissner and Jacobs (2016) suggest complexity theory as a pathway to understanding water governance,
specifically as a way to understand the complicated networks as a way to understand diverse actors across
international river basins. Building on the well-established characterisation of traditional saltwater governance
as a messy and fragmented arena, with multiple priorities, actors, and perspectives shaping governance at
different scales (Banikoi et al., 2023), complexity theory offers a way to understand interconnections between
land-sea governance. Complexity theory centralises the dynamic, interconnected nature of both governance
systems, and represents a significant pathway for further research (Folke, Carpenter, et al., 2004; Folke, Hahn,
et al., 2005). Additionally, complexity theory lends well to adaptive governance, which was identified in this
review as a potential tool or approach for change (Chaffin et al., 2016).

Governance of transitional environments, such as estuaries, was less explored in this review due to their
lack of identification by the structured search protocol, representing a limitation of the study. Focusing on
transitional environmental governance in the land-sea interface, such as estuaries, would be a valuable future
research pathway, as land and sea-based governance do not manage these environments effectively (Daniell
et al., 2020). Such transitional environments face both land-based and water-based pressures, and there is an
urgent need to focus research on the governance of such areas to explore how these transitional areas can
inform broader governance transformations.

Finally, the systematic review undertaken has several inherent methodological limitations, such as the
potential for selection bias in the initial filtering phase or unintentional bias in reporting (Owens, 2021).
The protocols used in this review aim to ensure that the results are transparent and reproducible, particularly
through the reporting of the search terms in Table 1 and the full list of accepted articles in Supplementary
File, Table 1. The exclusion of grey literature from the search terms is also a limitation of the study, which
presents an interesting avenue of further study regarding how transformation and, particularly, the tools of
transformation are operationalised.
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6. Conclusion

In summary, while there is growing recognition of the need for transformation across land-sea governance
systems, challenges remain in defining the concept clearly and developing practical tools for implementation.
In particular, water governance remains fragmented as a concept with diverse interpretations and limited
consensus regarding scope. Additionally, a more detailed exploration of transitional water environments, such
as estuaries, should be prioritised as these were not identified in this study. This review has outlined the status
of scientific knowledge surrounding the conceptualisation and operationalisation of transformation across
land-sea governance systems, highlighting the challenges of integrated complex governance systems. Future
research should address these gaps, with a focus on empirical case studies, the development of common
frameworks, and the application of complexity and adaptive governance theories.

The review has identified an early shared understanding of transformation across land-sea governance
systems, which, potentially through further research, can be leveraged for future change. While the concept
is widely discussed, only a small portion of the literature provides clear definitions, highlighting the need for
a more standardised understanding of transformation to guide governance practices effectively. Further
research identifying how the shared “social” character of transformation across land-sea governance can be
effectively operationalised is needed. In addition, this review has provided an inventory of transformation as
a concept across the land-sea interface, providing a geographic, spatial, and analytical catalogue of
transformative solutions, theory, and practice. Finally, this review has provided a comprehensive catalogue
of transformative tools and approaches across land-sea governance systems, offering valuable geographic,
spatial, and analytical frameworks to guide future efforts.
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Abstract

Coastal regions are increasingly pressured by diverse human activities, leading to cumulative effects that
undermine ecosystem integrity and functioning, including disruptions to biodiversity, habitat degradation, and
alterations of ecological processes. Understanding and addressing these complex interactions is a prerequisite
for effective environmental management. This study demonstrates how the web-based PlanWise4Blue tool
analyzes the cumulative effects of human activities on coastal ecosystems using a data-driven approach,
enabling stakeholders to compare different management scenarios and identify options to mitigate ecological
impacts or enhance marine health. By bridging the complexity of natural systems and decision-making, the
tool strengthens e-governance, promoting more effective environmental management.

Keywords
coastal ecosystems; coastal management; ecosystem integrity; e-governance; environmental decision-making;
environmental impact assessment; marine ecosystem health

1. Introduction

Coastal ecosystems face escalating pressures from a variety of human activities, which often produce
overlapping stressor footprints and lead to cumulative effects (Halpern & Fujita, 2013; Thrush et al., 2021).
Cumulative effects refer to the combined effects of multiple human activities, natural processes, and
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environmental stressors on ecosystems or communities over time and space. These effects can result from
the interaction of different factors that may be individually minor but collectively significant, potentially
leading to profound ecological or societal changes (Halpern et al., 2008). These interactions include
nonlinear dynamics, legacy effects, and ecosystem responses that are often spatially and temporally
disconnected from the original stressors (Ellis et al., 2017). Consequently, these cumulative effects can
erode ecosystem resilience, push systems toward tipping points, and result in irreversible ecological damage
(Low et al., 2023; Norkko et al., 2002).

Effective management of cumulative effects is vital to mitigate the threats from complex interactions
between human activities and natural systems (Hewitt et al., 2016). Understanding these interactions,
including spatial and temporal variability, and sharing this knowledge with policymakers, managers, and
communities are key to fostering resilience and adaptive governance for sustainable ecosystem health
(Gladstone-Gallagher et al., 2019; Singh et al., 2017). Nonetheless, this task is challenging due to the
complexities arising from the interactions between human activities, the pressures they generate, and the
ways these cumulative pressures affect ecosystems.

Current cumulative effect assessments are largely expert-driven, focusing on stressor and activity footprints,
yet they often overlook the complexity of dynamic ecosystem responses that emerge through indirect
effects, legacy impacts, and context-specific interactions (Halpern et al., 2015; Thrush et al., 2021).
Advancing these assessments requires the integration of data-driven frameworks that emphasize ecosystem
response footprints, which account for nonlinear effects, resilience, and recovery dynamics (Hewitt et al.,
2022). Such approaches should incorporate spatial and temporal variability, including legacy effects that
persist beyond stressor cessation and the effects of multiple overlapping stressors (Ellis et al., 2017).
The cumulative effect tool should prioritize methods that link response footprints with predictive models
and management actions to foster integrated strategies (Low et al., 2023; Norkko et al., 2002; Thrush
et al., 2013).

Traditional frameworks, often based solely on expert opinion, are insufficient for capturing the complexity of
cumulative effects. However, the increasing intensity and diversity of human activities open opportunities to
integrate ecological modelling into cumulative effect assessments. Data-driven methodologies provide
structured approaches to analyzing and managing interactions within natural systems with greater accuracy
and confidence.

The PlanWise4Blue tool, hosted under the Blue Bio Sites portal (https://gis.sea.ee/bluebiosites), is a decision
support system developed to bridge the gap between scientific research and policymaking. It is designed for
data-driven cumulative impact analysis, integrating scientific knowledge of geophysical environments, spatial
distributions of natural assets, and the projected effects of various human activity scenarios. The tool predicts
environmental outcomes in complex ecosystems, supporting sustainable marine development and effective
conservation strategies for European seas amidst rapid human-induced environmental change. The platform
is dynamic, continuously expanding its geographical scope and incorporating diverse nature assets, human
impacts, and analytical tools.

This article demonstrates the real-world applicability of the PlanWise4Blue tool through a Baltic Sea case
study. The case study highlights three key aspects: ecosystems subjected to multiple human-induced
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pressures, the transboundary nature of these pressures, and the need for coordinated planning of human
activities. As a regional test site, the Baltic Sea emphasizes the importance of a harmonized approach to
addressing these challenges, positioning the PlanWise4Blue tool as a rewarding resource for bridging
existing gaps in cumulative impact analysis and spatial planning.

2. PlanWise4Blue: Empowering Data-Driven Decision-Making for Sustainable Marine
Management

PlanWise4Blue is a digital tool developed to support maritime spatial planning and sustainable marine
management. Initially created for the Estonian maritime spatial planning, it has since been adapted for
broader European use. The tool employs a unified framework to integrate customized analytical workflows
for assessing cumulative effects, filling data gaps, and providing actionable insights through targeted
case studies.

PlanWise4Blue employs a data-driven approach, that offers a robust, quantitative foundation for
environmental impact assessments. Cumulative impact analysis requires three key components:
(a) knowledge of the expected effects of human activities and resulting pressures, (b) spatial data on natural
assets, and (c) spatial distribution of human activities defining the analysis scenario (Figure 1). The following
section outlines these three key components.

To consolidate scientific evidence on the effects of various combinations of human activities on natural
assets, PlanWise4Blue integrates systematic reviews, meta-analyses, and expert input to compile an impact
matrix, serving as training data for cumulative impact modelling and effect prediction. Systematic reviews
and meta-analyses provide a robust method for synthesizing quantitative data on environmental effects by
consolidating evidence from scientific studies and organizing the data in a standardized format (Griffin et al.,
2013; Harvey et al., 2013). During data harvesting, effect sizes are determined by calculating the ratio of the
effect value to the reference value, reflecting the expected increase or decrease in a natural asset under
specific human use combinations. When data are sparse or unevenly distributed across different
combinations of human pressures and ecosystem components, extending search terms to include related
geographic areas or taxonomic groups can help address data deficiencies at local or regional scales.
Moreover, effects can be derived from existing monitoring datasets, such as those collected under the
Water Framework Directive or other environmental impact assessments. All available effect sizes are then
pooled, enabling comprehensive analyses that uncover overarching patterns, deepen insights into underlying
processes and drivers, and highlight knowledge gaps. Importantly, systematic reviews and meta-analyses
adhere to a clear, well-defined protocol, ensuring transparency and reliability in assessments. This approach
also provides tangible metrics, such as species biomass or habitat loss/gain under different scenarios, rather
than relying on arbitrary indices. While some cause-effect interactions continue to rely on expert judgment,
PlanWise4Blue increasingly integrates empirical data as it becomes available.

Another persistent limitation of cumulative effect assessments is the lack of spatial detail (Corrales et al.,
2020) or reliance on overly coarse spatial resolutions, such as assessments conducted at the scale of entire
seas or large sub-basins (e.g., Ojaveer et al., 2023). However, since management decisions often operate at
finer spatial scales, such as those required for maritime spatial planning, it is important to improve the spatial
granularity of these assessments. The PlanWise4Blue tool integrates distributional data with advanced spatial
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modelling (Qazi et al., 2022; Robinson et al., 2017) to deliver detailed maps of nature assets for the region
of interest. While a comprehensive review of species distribution modelling methods is beyond the scope of
this article, numerous tutorials exist to guide the selection of appropriate techniques. Spatial modelling must
differentiate between presence-only models, like maxent (Elith et al., 2020; Valavi et al., 2022), and traditional
models, which require both presence and absence data. Presence-only models address data biases caused
by observational datasets that often lack absence records, while traditional models are suited for taxa with
well-documented distributions. Despite their correlative nature and limited ecological insights (Lee-Yaw et al.,
2022), species distribution modelling remains essential for conservation and management, offering valuable
insights and detailed data that would otherwise take years to compile.

The third component of the PlanWise4Blue tool is the spatial arrangement of human activities, which defines
the scenarios for cumulative impact analyses. Users can either use existing datasets, such as human activity
maps from the European Marine Observation and Data Network or create custom scenarios to assess the
environmental impacts of specific human use patterns on selected natural assets. Climate change can also be
integrated into the cumulative effect assessment of the PlanWise4Blue tool. However, due to the complex
interactions between different realms (e.g., sea and land), regional or local climate models must first be run to
generate scenario-specific maps of climate pressures and natural assets. These climate-specific datasets can
then be incorporated into analyses alongside other human pressures.

The cumulative effect assessment in the PlanWise4Blue tool is conducted by analyzing the spatial overlap of
human activities and natural assets within each grid cell of the study area. The grid cell size is determined by
the spatial resolution of natural asset data, typically set at 1 km? for regional seas and 50 m? for local case
studies. Natural asset maps in the tool are sourced from open-access databases, case studies, or generated
using spatial modeling algorithms.

The assessment process begins by identifying the intensities of human pressures (e.g., underwater noise and
contamination) and the values of natural assets (e.g., species presence, habitat cover, and biomass) within
each grid cell. These data are then combined with human use-specific and nature asset-specific effect sizes
(sometimes referred to as impact scores) derived from meta-analyses of scientific literature and available
datasets. The cumulative effect for each natural asset is calculated as the product of the asset value and the
average effect size of specific human pressure-asset combinations. Uncertainty in effect estimates is
addressed by incorporating variations in both effect sizes and natural asset indicators, using an expression
based on Taylor series expansion (Kotta et al., 2020, 2025; Taylor & Kuyatt, 1994).

Designed to be user-friendly, the tool provides marine managers and policymakers without scientific
backgrounds access to high-quality knowledge and data for informed decision-making, presented as
interactive maps and summary statistics. By integrating diverse datasets, including global and case-specific
environmental data, the tool generates baseline profiles for each case study area. Such baselines serve as
essential reference points for assessing the effects of proposed activities or interventions and guiding
effective management strategies.
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Figure 1. PlanWise4Blue: A tool for quantitative environmental assessment, scenario analysis, and climate
megatrend evaluation. Note: PlanWise4Blue enables users to explore climate megatrends, assess the
cumulative effects of climate change and human activities, and identify key risks to various natural assets.

3. Assessing the Real-World Applicability of the PlanWise4Blue Tool: A Baltic Sea
Case Study

The Baltic Sea is a semi-enclosed brackish water basin in Northern Europe, shared by eight EU countries
(Germany, Denmark, Sweden, Finland, Estonia, Latvia, Lithuania, and Poland) as well as Russia. Its limited
connection to the open ocean through the Danish Straits restricts water exchange, making it particularly
sensitive to external influences. The extensive watershed area further amplifies the ecosystem’s
vulnerability, causing it to respond rapidly to various pressures.

The governance context for the Baltic Sea region is shaped by a complex network of international, regional, and
national frameworks. The Helsinki Convention provides the overarching framework for regional cooperation,
coordinating the implementation of commitments aimed at protecting the Baltic Sea. Although each Baltic Sea
state implements environmental policies in line with regional agreements, national priorities and governance
structures differ significantly. These differences can result in diverse approaches to managing trade-offs and
conservation efforts, potentially complicating coordinated management across the region.

This is troubling, as the Baltic Sea faces significant management challenges due to the inability to effectively
control widespread external pressures, such as eutrophication driven by legacy nutrients, and land-based
activities like industrial discharges and agricultural runoff. In addition, transboundary pressures such as wind
farm construction and the spread of non-indigenous species through shipping remain inadequately
addressed. These issues are further compounded by limited financial and human resources, fragmented
datasets, and low stakeholder engagement, hindering effective decision-making and the achievement of
biodiversity goals. Despite these challenges, stakeholders recognize the value of data-driven decision-making
and the application of cumulative impact tools to integrate pressures across transboundary scales and
prioritize mitigation actions. If such analyses are conducted using accessible online tools, targeted training for
managers can enhance the capacity for the effective use of spatial tools in future management efforts.

The PlanWise4Blue tool is currently accessible in its consolidated version, PlanWise4Blue Europe,
developed under the BlueGreen Governance project. The tool is entirely internet-based, removing the need
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for downloads. The platform integrates the latest spatial datasets on nature assets, including species,
habitats, and ecosystem services. These datasets are generated using advanced modelling techniques such
as maxent, boosted regression trees, random forests, and generalized additive models, using the best
available biological and environmental data from national and regional monitoring programs, European data
infrastructures like Copernicus, and scientific publications. Information about the human pressure layers and
nature asset datasets can be found under the guides of the tool.

Users can create new scenarios by defining specific study areas in the Baltic Sea region and setting up
workspaces in PlanWise4Blue. Currently, the platform allows the inclusion of 909 nature assets and
44 human activities in cumulative effects assessment. The spatial resolution of the analysis is set at 1 km?
due to data availability. However, the scale will be refined to 250 m? in the next 1-2 years, following the
delivery of harmonized key species and habitat maps through the Horizon project Protect Baltic. Human
activities can represent current conditions or future management scenarios, with options to adjust spatial
arrangements. In the PlanWise4Blue Europe version, users can adjust parameters for specific human
activities, allowing the tool to project potential environmental outcomes under various development
scenarios. For instance, planners and environmental managers can evaluate the cumulative effects of
offshore wind farm development by specifying turbine density and types (e.g., monopile and gravity base), as
different configurations are likely to exert varying impacts on marine biota. These specific offshore
developments can then be assessed alongside other pressures, such as fisheries or shipping lanes, to identify
impact hotspots and quantify the relative effects of different human activities on selected nature assets.
Users can also generate a single map that consolidates all the asset-specific effects in nature. However, such
an aggregated map may oversimplify the complexity of cumulative effects, potentially overlooking the
distinct management needs of different assets. Effective management relies on maintaining the granularity
of analyses to address diverse impacts comprehensively.

We demonstrated the PlanWise4Blue tool to stakeholders responsible for nature protection and
management in January-February 2025, in the transboundary context of Estonian and Latvian marine
waters in the Gulf of Riga. The area is proposed for wind farm development to increase green energy
production, yet it is also a significant fishing zone where pelagic trawling for herring and sprat is widespread.
The region is also characterized by eutrophication and the presence of multiple non-indigenous species.
Stakeholders expressed interest in understanding the relative contribution of wind farm development to
cumulative effects, considering interactions between energy infrastructure, fisheries, eutrophication, and
invasive species. Specifically, they aimed to identify the nature assets most affected and explore how the
negative impacts could be mitigated or avoided (Figure 2).

In the PlanWise4Blue tool, users began by creating a workspace, defining the spatial extent of the analysis
(e.g., the Gulf of Riga), and selecting relevant human activities and nature assets. After running the
cumulative effect model, they accessed the assessment results once the analysis was complete. Outputs
were visualized as detailed maps and summary statistics, offering clear insights into cumulative effects and
plausible mitigation opportunities (Figure 3). The cumulative effect analysis of the current scenario revealed
that all human-induced pressures contributed to changes in nature assets, with wind farm development
accounting for an average of 3% of the expected changes. Eutrophication contributed 28%, pelagic trawling
2%, round goby (Neogobius melanostomus) 43%, and mud crab (Rhithropanopeus harrisii) 25%. However, in
absolute terms, the impact of wind farm development was minimal, affecting only a few species and
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Figure 2. Transboundary case study in the Gulf of Riga: Location of the proposed wind farm and underwater
cable areas alongside existing pelagic trawling zones. Notes: Eutrophication effects are evident throughout
most of the gulf, while the round goby (Neogobius melanostomus) and mud crab (Rhithropanopeus harrisii) are
the most prominent non-indigenous species in the region; the round goby is widespread across the gulf,
whereas the mud crab is primarily concentrated in the southern and northeastern coastal areas.

impacting less than 5% of their populations in the Gulf of Riga, with recovery considered likely. The most
pronounced effects of wind farm development were observed in specific bird species, highlighting the
importance of setting wind farms away from key concentration areas. In addition, moderate impacts were
noted on soft-bottom seafloor habitats. Given their relatively quick recovery rates, these effects could be
mitigated by selecting construction methods that minimize disturbance to benthic habitats. Environmental
impact assessments are often conducted sector by sector, without considering the relative contributions of
different human activities or the cumulative effects of pressures arising from them. This sectoral focus can
overlook pressures not directly associated with a specific sector, such as the influence of non-indigenous
species, leading to underestimation or neglect of significant impacts.

The functionality of PlanWise4Blue empowers users to explore future environmental scenarios, evaluate
trade-offs, and develop informed, actionable strategies that balance ecological health with human activity.
By envisioning and evaluating potential outcomes of future scenarios, these tools stimulate decision-makers’
imagination regarding the long-term implications of environmental changes. They also facilitate comparative
assessments of various management strategies, providing a valuable framework for informed
decision-making (Hukkinen et al., 2024).
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The PlanWise4Blue tool does not aim to synthesise objective realities and, in doing so, persuade and inform
stakeholders of objectified problem definitions in relation to land-sea governance issues. Instead, it provides
an interface for mediating environmental knowledge, enabling stakeholders to access and interpret objective
scientific insights from local and regional observations or past experiences (Geurts et al., 2022).
Environmental asset indicators are presented through an intuitive interface tailored to the needs of natural
resource managers, offering practical support for decision-making (Downs et al., 2023). By bridging the gap
between scientific research and practical governance, PlanWise4Blue offers robust, quantitative analyses
that move beyond traditional expert-based assessments. Its co-development with stakeholders ensures
alignment with real-world challenges, fostering transparency, inclusivity, and sustainability. The tool’s
versatility and adherence to a common methodological framework make it a valuable resource for
policymakers and planners seeking to enhance the governance of coastal and marine environments.

ioSif = swrdwos - PlanWise4Blue Europe PR
BlueBioSites P 2 mpy
™ input Layers @ D oy gmm gEm
Modelsetngs s umanpresures Neturevoues | Modelresults

@ Cumulative Effects Assessment it

Comparison layers for “Gultof Riga® [ B3 comparison ayers for “Gulf of Riga"

Figure 3. The PlanWise4Blue tool interface guides users through key steps in cumulative effect analysis,
including defining the spatial extent, selecting human activities, choosing nature assets, and running the
analysis. Notes: The results display provides various indicators, such as human use scenarios and changes
in nature assets (e.g., benthos-feeding birds) based on the selected human activities; each scenario is saved in
the user workspace, allowing for later modification; in addition, users can download the results as maps and
summary statistics for further analysis and reporting.

4. Addressing Barriers and Unlocking Opportunities for PlanWise4Blue in Maritime
Spatial Strategy and Environmental Management

Ensuring effective use of a web-based tool requires a clear understanding of barriers, constraints, and
enabling factors. While technology holds significant potential, its successful implementation involves
addressing challenges related to data management and integration, advanced modelling, stakeholder
engagement, and institutional alignment.

From a data perspective, the PlanWise4Blue tool integrates information from various local to global
repositories (e.g., Copernicus and the Ocean Biodiversity Information System), with regular updates
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reflecting current environmental conditions. However, the spatial resolution of these datasets may not be
sufficient for local-scale analyses, necessitating the inclusion of locally specific maps. Employing machine
learning algorithms and spatial modelling techniques can improve data accuracy, particularly in areas with
sparse observational data, resulting in a more comprehensive depiction of marine ecosystems.

A persistent challenge is the lack of harmonized data products across European seas, leading to
discrepancies that may reflect inconsistencies in datasets rather than true ecological differences. This issue
is being addressed through initiatives like the European Digital Twin, which aims to provide more detailed
and harmonized products in the future.

However, nature asset data in public repositories remains limited. While extensive datasets on physical and
chemical conditions are accessible, comprehensive, fine-scale, pan-European data on underwater habitats,
fish, birds, and mammals are scarce. Although the European Marine Observation and Data Network offers
harmonized human activity data, its spatial resolution may be insufficient, and some layers may not be fully
updated. To mitigate these limitations, PlanWise4Blue users can upload custom datasets or adjust existing
human activity layers to better align with specific project needs.

Until now, data extraction for cumulative effect assessments has been performed manually, a process that is
highly time-consuming and impractical for handling large datasets. However, with the rapid increase in
available information and published evidence, there is an urgent need to transition to automated digital
solutions. Future developments of the PlanWise4Blue tool will include an Al-driven multimodal information
retrieval system to extract and process effect-related data from scientific publications for seamless
integration into predictive models. While such Al systems are not yet available, our development team is
currently working on designing the analysis pipeline. Current systems face challenges in processing visual
and textual data together. To overcome this, the enhanced tool will batch-process PDFs, extracting data
from tables, figures, captions, and text, aligning it within studies or experiments, and converting it into
structured numerical formats. By employing a state-of-the-art Al retrieval pipeline validated through active
learning with expert feedback, this system will significantly improve the efficiency and accuracy of
environmental impact assessments.

One of the key social challenges is the disparity between the theoretical benefits of participatory processes
and their actual implementation in practice. Many initiatives struggle to move beyond formal agreements,
with participation often limited to paper-based commitments rather than active involvement. Inconsistent
or sporadic engagement, particularly when certain stakeholder groups dominate discussions or when some
are excluded, can lead to power imbalances and ineffective decision-making. These discrepancies hinder the
potential of digital tools to foster equitable and inclusive governance.

Moreover, there are practical barriers to ensuring that technology is accessible to all relevant stakeholders.
A lack of trust or willingness to engage with scientific data and models may prevent some groups from
participating in the decision-making process. This is particularly true when stakeholders feel that their
values and concerns are not adequately represented, leading to scepticism or even resistance. In such cases,
overcoming these barriers requires careful management of expectations and the establishment of trust
through transparent communication and ongoing dialogue. Addressing these challenges can be achieved by
providing intuitive, user-friendly interfaces, implementing transparent methodologies, and actively
incorporating stakeholder input throughout the process.
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An essential factor for successfully implementing digital tools is establishing robust, multi-sectoral networks
that promote collaboration across diverse stakeholder groups. Whether operating at local, national, or
transboundary levels, these networks are important for integrating varied perspectives and values into the
assessment process. By fostering these connections, the digital tool can act as a central platform for
collaborative decision-making, combining data-driven insights with local and traditional knowledge.

Sustaining these networks requires adequate financial and human resources, as well as integrating the tool into
broader initiatives such as the European Digital Twin. This would ensure continued support for the platform’s
operations and long-term impact. Furthermore, to maximize the effectiveness of digital tools, there is a need to
develop a shared understanding among stakeholders. Creating a common narrative around key challenges and
opportunities can bridge differing viewpoints and facilitate consensus on mutually beneficial solutions. While
scientific data integration is important, presenting this information in a clear, accessible manner is equally vital.
Effective communication ensures that technology becomes an inclusive tool for informed decision-making
rather than a barrier to stakeholder engagement.

5. Conclusion

Coastal ecosystems are increasingly impacted by overlapping human-induced pressures, leading to
cumulative effects that can undermine ecosystem resilience and push systems toward ecological tipping
points. Addressing these complex interactions requires comprehensive, data-driven assessments that
consider both direct and indirect effects over time and space. The PlanWise4Blue tool provides a valuable
framework for integrating scientific data, predictive modelling, and stakeholder input to assess cumulative
effects across marine and coastal environments. By enabling spatially explicit analyses of human activity
scenarios and their potential environmental impacts, the tool supports evidence-based decision-making for
sustainable marine management. The Baltic Sea case study illustrates the tool’s capacity to identify impact
hotspots, quantify stressor interactions, and inform strategic planning efforts, highlighting its potential as a
valuable resource for harmonizing environmental management across regional seas.
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Abstract

The Oslofjord ecosystem experiences significant degradation due to cumulative anthropogenic pressures,
including nutrient-induced eutrophication, overfishing, and habitat destruction. Existing institutional
arrangements for coastal management in Norway have proven insufficient in addressing these complex
challenges. In response, the Norwegian government launched an action plan specifically for the Oslofjord in
2021, aiming to restore a clean and healthy fjord that is accessible to all. This unique policy initiative can be
studied through the lens of institutional layering. Rather than directly replacing existing institutions, layering
describes the addition of new elements. Over time, the new layer may gradually shift the trajectory and
influence of established institutions on societal behaviour and lead to transformative changes in policy
outcomes. The design of the Oslofjord Plan, intended to “complement, coordinate, and reinforce” existing
arrangements, can be understood as a deliberate attempt at layering, through the addition of instruments,
actors, and changed perceptions. However, despite the Plan’s ongoing implementation, the ecological status
of the fjord remains degraded. Our analysis offers two key explanations. First, several measures introduced
by the Plan need time after being put into action before they start to work, underscoring the need to
consider the temporal dimension when evaluating the Plan’s capacity to meet its objectives. Second,
although the measures are beginning to shift institutional trajectories and societal behaviours, we argue that
they remain insufficient to create transformative change. This is primarily due to institutional barriers
embedded within existing institutional arrangements, which the Plan does not adequately address. These
create lock-ins, constraining the Plan’s transformative potential.
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1. Introduction

The Oslofjord is in an ecological crisis, which has gradually become a public concern over the past 15 years.
Following centuries of intensive use, significant improvements were achieved in the early 2000s through
efforts to reduce industrial and sewage discharges (Thaulow & Grande, 2015). However, monitoring and
user reactions showed that earlier efforts were insufficient, with unresolved issues and new problems
emerging. Reports of declining cod and other demersal fish stocks raised concerns about overfishing,
and high contaminant levels made fish from the inner fjord unsafe to consume. Algae blooms and
oxygen-depleted dead zones were observed, both symptoms of eutrophication. The main causes were linked
to discharges of nitrogen and particles from agriculture and wastewater across the catchment rather than
transboundary pollution from ocean currents, as previously contended. Moreover, shoreline development
has reduced public access and degraded valuable habitats (Norwegian Environment Agency [NEA], 2019).

Recognising problems does not necessarily lead to efforts to solve them (Cohen et al., 1972; Kingdon, 1984).
Sustained efforts by politicians, scientists, public authorities, and NGOs were required before the
environmental challenges in the Oslofjord were defined and recognised as being a national concern, thereby
prompting governmental intervention. In 2021, the government presented a comprehensive action plan for
the Oslofjord (hereafter “the Oslofjord Plan”; Ministry of Climate and Environment [MCE], 2021a).

The Plan is a high-level strategic plan aiming to achieve a clean and healthy fjord that is easily accessible for
outdoor recreation. It outlines what actions need to be taken, including acquiring new knowledge, and
specifies the responsible public authorities for each action. The Plan does not replace any existing legal and
administrative structures. Instead, it aims to “supplement, coordinate, and reinforce” all ongoing positive
efforts (MCE, 202143, p. 5). We argue that the Oslofjord Plan can be seen as an additional “layer” added to
the existing institutional arrangements that govern the Oslofjord.

In institutional research, layering is described as a type of policy intervention where “something new” is added
to existing institutions (Capano, 2019). The concept is associated with gradual change, in contrast to theories
that emphasise abrupt shocks, typically caused by external factors. Still, it has been argued that gradual and
incremental changes over time can lead to transformative change (Streeck & Thelen, 2005). However, due
to various interpretations of layering, the analytical capacity of the concept to explain institutional change
has been debated (van der Heijden, 2011). This mainly concerns the definitions of institutional change and
what type of change can be attributed to layering. Another aspect concerns whether layering inevitably leads
to change or if it might preserve stability (Capano, 2019; van der Heijden, 2011). Our article contributes
to reflections on the theory of layering and its linkages with various modes of change by applying it to the
Oslofjord as a case study. We raise two research questions:

RQ1: Which approaches to layering can be identified in the institutional design of the Oslofjord Plan?
RQ2: Do we observe transformative changes due to the Oslofjord Plan’s layered approach?
The article begins with a review of theories that discuss layering and how it relates to various modes of change.

After describing our methodology, we present the empirical findings on the Oslofjord Plan. This includes a
description of the motivation behind the policy intervention, an overview of the planning process, a description
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of the Plan’s structure, and the outcomes observed during implementation. These empirical findings are then
discussed in light of the two research questions.

2. Theory
2.1. The Concept of Layering

Institutions have been termed the “building blocks of social order” by establishing rules, norms, and
procedures that govern societal behaviour (Streeck & Thelen, 2005, p. 9; see also Mahoney & Thelen, 2009).
A broad definition of institutions, as suggested by Streeck and Thelen (2005), encompasses the roles of
organisations and actors, such as public policy authorities, as well as the policies themselves. Traditional
theories of institutional analysis regarded institutions as stable entities, and change was largely explained
through exogenous shocks, causing abrupt and radical change. The importance of gradual and incremental
change driven by endogenous processes, however, did increasingly receive scholarly attention (Mahoney &
Thelen, 2009; Pierson, 2004; Streeck & Thelen, 2005; van der Heijden, 2011). While these two theoretical
approaches—attributing change to either external shocks or gradual processes—are often viewed as
conflicting, it has been proposed that they provide complementary approaches in the study of institutional
change (van der Heijden, 2011). Within the realm of incremental institutional change theories, Streeck and
Thelen (2005) and Mahoney and Thelen (2009) have established a typology of institutional change patterns.
These include processes of change whereby institutions are redirected, experience drift, or are gradually
displaced. Another mode of change is referred to as institutional layering, which will provide the theoretical
framework for this article.

Institutional layering has been applied to analyse various contexts, and there is no universally applicable
definition (van der Heijden, 2011). In essence, layering describes the addition of new elements to existing
institutional arrangements. In a review of layering theories, van der Heijden (2011) grouped layering into
two approaches: the creation of a new arena of actors (“thickening”) or the addition of new instruments onto
existing institutional arrangements (“regulatory ratchet”). Capano (2019) discussed a third approach,
whereby an “ideational layer” is introduced. This layer redefines the conceptualisation of policy problems
and solutions, such as by incorporating new policy goals into the existing institutional arrangement.

2.2. From Layering to Changes in Outcomes?

Capano (2019) noted that layering has often been conflated and equated with any type of institutional
change in an underspecified way. This concerns whether layering is merely used to describe changes in
institutional structures or whether it actively drives changes in institutional dynamics and behaviour, altering
policy outcomes. This has led to inconsistent interpretations of the concept in academic literature, an
observation also found in van der Heijden (2011). Therefore, Capano (2019) argued for a minimalistic and
refined definition of layering as a mode of institutional design, describing how “something new” is added to
an existing institutional arrangement. By doing so, he excludes the potential effects that layering may have
on policy outcomes from the definition of layering. He suggests a two-tiered analytical approach to layering:
(a) consider the effects of the new layer on the existing institutional arrangement, and (b) then assess the
effects in terms of changes in policy outcomes. He advocates for this differentiation because, while layering
as a mode of design may lead to a change in existing structures and, eventually, policy outcomes, it may also
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maintain the stability of the existing institutional arrangement. Kelly et al. (2018, 2019) expressed similar
views, arguing that path dependencies may prevent the layered arrangement from addressing the existing
institutional barriers. In this article, we will use Capano’s (2019) definition of layering as a mode of
institutional design and follow his two-tiered analytical approach.

Streeck and Thelen (2005) emphasised that institutions are not static but continuously interpreted and
enacted by various actors. They refer to this as the “logic of action,” being the shared expectations and
patterns through which institutions shape societal behaviour. This logic influences which policies are
acceptable and how they are implemented, determining whether their intended outcomes are realised.
Achieving far-reaching changes in policy outcomes—those that significantly deviate from the status
qguo—therefore require a transformative change in the prevailing logic of action. This perspective aligns with
Hall's (1993) work on systemic change, where a paradigm shift involves a fundamental reconfiguration of
dominant ideas and problem framings. Streeck and Thelen (2005) argue that transformative change can
emerge through layering. Rather than directly confronting the existing institutional arrangements
(“the core”), the layered elements (“the fringe”) interact with the core structures and, over time, may
gradually reshape institutional trajectories. This mechanism, termed differential growth, can cause actors to
adopt a new logic of action.

In sum, layering offers analytical lenses to study the addition of institutional layers to existing arrangements.
While most research on layering has focused on how institutions are changed (van der Heijden & Kuhlmann,
2017), Capano (2019) highlights a gap in linking layering as a design mode to its effects on changing
policy outcomes.

3. Method

This article forms part of the BlueGreen Governance project. It draws on a combination of document studies,
research interviews, consultations with a reference group, and participatory observations at various events
on the Oslofjord.

To understand the development of the Oslofjord Plan, we conducted a comprehensive document analysis,
including not only the Plan itself but also notes from parliamentary discussions, political statements,
governmental white papers, consultation documents, status reports, and media coverage. However, these
provided limited insight into the internal processes in the government apparatus that led to the adoption of
the Plan. Between March 2023 and October 2024, to address this, we conducted eight semi-structured
interviews with politicians and civil servants involved in the planning and implementation of the Plan
(see Table 1). The interviews, each lasting between one and two hours, were conducted either in person or
online. The interviewees were asked about the planning process and how they viewed the effect of the
Plan’s implementation. Interviewee selection was discussed with a stakeholder reference group, which also
provided feedback on the research process. Moreover, we participated in several conferences, meetings, and
workshops related to the Oslofjord, which contributed supplementary empirical material. In particular, we
were granted access to meetings of the Oslofjord Council. These venues offered valuable opportunities to
observe and engage in informal discussions with a wide range of stakeholders, including mayors, municipal
and regional authorities from various sectors, environmental NGOs, representatives from agricultural and
fisheries interest organisations, as well as the Secretariat of the Oslofjord Plan.
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This article also draws on insights from two parallel research projects (MAREA and CrossGov), which focus
on governance challenges in the Oslofjord. Although these projects address slightly different aspects of
governance, the empirical data collected through them have significantly informed our understanding of the
environmental and institutional dynamics in the Oslofjord.

Table 1. Overview of formal interviews conducted, specifically focusing on the Oslofjord Plan.

Identification Interviewees

Interview 1 Former minister of the Ministry of Climate and Environment

Interview 2 Former state secretary for the Minister of Climate and Environment (a kind of deputy
minister with a key role in coordination with other ministries)

Interview 3 Civil servants at the MCE, responsible for freshwater and marine planning (group interview)

Interview 4 Project leaders for the Oslofjord Plan at the NEA (group interview)

Interview 5 Civil servant at the NEA, participating in the Forum for Integrated Ocean Management
(responsible for scientific assessments of the ocean)

Interview 6 Employee at the County Governor (representing the government at the regional level)

Interview 7 Civil servant responsible for water management in a coastal municipality

Interview 8 River basin management authority

4. Results

4.1. The Creation of the Plan

The Oslofjord Plan was developed at a time when the deteriorating condition of the fjord was widely
acknowledged (Interview 4), and the need for more coordinated policy action beyond established
institutional arrangements was recognised.

4.1.1. A Shared Understanding of Problems

In the autumn of 2017, three members of the Liberal Party (Venstre) submitted a Private Member's Bill to
the parliament (Stortinget), proposing the development of a management plan for the Oslofjord that should
address the cumulative pressures (Elvestuen et al., 2017; Figure 1). The Private Members’ Bill highlighted the
significance of the fjord and its surroundings for two million people engaged in various outdoor activities.
It expressed particular concern about declining cod stocks, as well as the condition of seabirds and other
wildlife in an ecosystem that they argued required restoration. Pollution from land-based sources was
identified as a major issue, and the need to preserve and ensure public access to the area’s cultural heritage
was emphasised. These concerns were broadly supported by the Standing Committee on Energy and the
Environment and in the subsequent parliamentary plenary discussion (Standing Committee on Energy and
the Environment, 2018). Other approaches to address these challenges were considered as well, including
drafting a separate law for the fjord and tightening restrictions on construction near the shoreline. In 2018,
a consensus was reached, and a parliamentary resolution was unanimously passed in Parliament:
“The Parliament requests the government to present a comprehensive plan for the Oslofjord—with the goal
of achieving good environmental status, restoring important natural values, promoting active outdoor
recreation, and preserving the biological diversity of the fjord” (Stortinget, 2018).

Ocean and Society o 2025 o« VVolume 2 o Article 10340 5


https://www.cogitatiopress.com

S cogitatio

4.1.2. The Planning Process

The government assigned the MCE the responsibility of coordinating the planning process. A key challenge
was to ensure support from all relevant ministries, including those responsible for economic sectors such as
industry, fisheries, and agriculture, as well as regional and municipal planning. Such internal mechanisms in
the government include a combination of meetings between ministries and cabinet meetings that issue
mandates, address disagreements, and finally, approve the result (Sander, 2018). According to the state
secretary, who managed the inter-ministerial processes, this was one of Norway’s largest and most complex
plans, considering the involvement of 118 municipalities, four counties, and many different interests.
However, the process encountered relatively few conflicts:

There was full political agreement in the parliament. This was noted by the ministers, so everybody
understood that there was a need to do something....Thus, the starting point was better. It wasn't like
the tough uphill battles | faced in a couple of other cases, to put it that way. (Interview 2)

During the initial stages of the planning process, including at a consultation conference with
260 participants, there were differing views about what type of plan should be developed. Two issues
concerning the relationship to existing plans and policies help explain why a layered design was chosen for
the Oslofjord Plan.

October 2017 — ¢
Private Members’ Motion to
the parliament .
P e April 2018
Parliamentary Resolution to
create a comprehensive Action

November 2018 — g Plan for the Oslofjord

Consultation conference

@ February 2019

The NEA works on a proposal for
the Plan in coordination with
other authorities

l

December2019 — @ December 2019

The MCE finalises the Plan The proposal is delivered to the
in consultation with other MCE and opened for public
ministries consultation

l

March2021 — ¢
The Oslofjord Plan is adopted

®— August 2021
The Olsofjord Council is
established

Figure 1. Timeline of the planning process for the Oslofjord Plan.
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The first issue was the relationship to the River Basin Management Plans (RBMPs). These are prepared
following the EU’s Water Framework Directive, aiming to achieve good chemical and ecological status of
waters through holistic management of catchments. The focus in the Water Framework Directive is on
freshwater, but the geographical scope also includes coastal waters extending out to one nautical mile from
the baseline. Given Norway'’s unique coastal geography, this delineates a large coastal zone, including the
Oslofjord (Sander, 2023). The Oslofjord and its large catchment are covered by two RBMPs (Figure 2).
However, large parts of the marine ecosystems, such as fish, seabirds, and marine mammals, are excluded
when assessing the ecological status in coastal waters in the RBMPs (Sander, 2023). Since the status
assessment is the baseline for identifying policy measures, this narrow focus inhibits broad policy action
against all pressures. The importance of the RBMPs had already been emphasised in the Private Members'’
Motion (Elvestuen et al., 2017). In a letter to parliament, the minister of Climate and Environment initially
opposed a separate Oslofjord plan, arguing that existing RBMPs already covered key elements and that
efforts should focus on better implementation and coordination (Standing Committee on Energy and the
Environment, 2018). However, following parliamentary and stakeholder discussions, along with a change in
minister, this position was altered. When the Ministry commissioned NEA to develop a proposal for an
Oslofjord Plan in 2019, it stated that the RBMPs should constitute an important element in the planning
(MCE, 2019). The Ministry also defined the geographical scope to the inner and outer Oslofjord,
supplemented by the catchment area, as in the RBMPs, to cover pollution from land. The then minister of
Climate and Environment, who had previously initiated the Private Members’ Bill, argued that the RBMPs
“lack force and are too technical” and emphasised the need for mobilisation across levels (Interview 1).
Similarly, his former state secretary explained:

Sector-specific plans alone typically don't solve holistic problems. They only address a few specific
challenges.... The problems [of the Oslofjord] involve physical constructions and sewage, fisheries,
agriculture, and spatial planning on land. There are many issues here, and therefore, a holistic plan
was needed, as RBMPs alone wouldn't solve them all. (Interview 2)

The second issue concerned how to engage the various interests, particularly the counties and municipalities,
considering whether the plan should be prepared by the government, adopted regionally by the counties, or
a combination of both. The MCE instructed NEA to prepare the proposal with governmental agencies from
different sectors and involve other interests. It was further specified that the Plan was to be over-arching,
cross-sectoral, and strategic, aiming to “coordinate, supplement, and reinforce ongoing positive efforts” (MCE,
2019, p.1).

Throughout 2019, NEA collaborated with eight directorates, county governors, and four counties, supported
by additional consultation meetings. The entire planning process was delegated to the directorates, including
the assessment of the ecological status and pressures, as well as the proposal of policy measures. According
to the project leader at NEA, they engaged in multiple rounds of dialogue with certain directorates to
encourage them to “dig deeper into their toolboxes” when considering policy measures. The informant
expressed positive surprise at the progress achieved and noted that consensus among the directorates
would facilitate subsequent processes within the ministries (Interview 4). In December 2019, the NEA
submitted its proposal to the MCE, which opened it for public consultations (NEA, 2019). For over a year,
the proposal was discussed between the ministries, led by the MCE, before the cabinet approved it in 2021.
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Figure 2. Oslofjord Plan’s geographical coverage. Notes: The supplementing area for land-based pollution
aligns with the two RBMPs covering the catchment area (left); the focus area covers the coastal zone (right).
Sources: Sander et al. (2025); MCE (2021a).

4.1.3. The Adopted Plan

The adopted Plan became a clear-cut action plan with 63 measures aimed at achieving the objectives set by
parliament, referring to all background information in NEA's proposal. The extent to which the Plan’s
63 measures would meet the objectives set by the parliament was not specified; rather, a course was set
with an unprioritised list of actions. The measures are organised into seven action areas, three of which build
directly on the RBMPs: (1) reducing discharges from wastewater; (2) reducing agricultural run-off; and
(3) reducing pollution from chemicals, litter, and microplastics. Objectives related to biodiversity beyond
what was covered by the RBMPs and cultural heritage are grouped under action areas: (4) protective
measures, primarily addressing fisheries and introduced alien species; and (5) restoration. Action area
(6) focuses on measures specifically aimed at promoting outdoor recreation. Cross-cutting issues are covered
in action area (7), including spatial planning and mechanisms for following up the Plan by establishing an
Oslofjord Council. For each measure, the Plan identifies the responsible public authority (MCE, 2021a).

The nature of the 63 measures is diverse. Since the Plan is meant to “supplement, coordinate, and reinforce,’
50 measures are continuations of ongoing initiatives, seeking to strengthen efforts through existing
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instruments; only 13 are new. The Plan also includes 19 measures to generate new knowledge on
environmental conditions, the impacts of activities, and the effectiveness of measures. Interesting in the
context of layering is the group of approximately 15 measures that explicitly aim to change the
instrumentation within existing sectoral structures or call for the preparation of additional plans. Examples
include finalising regulations for the use of agricultural fertilisers, further restricting rules for access to
protected bird habitats, and assessing the potential for stricter regulation of trawling. The latter went
beyond merely referring to the detailing of measures in later planning; it concealed a political disagreement.
Both informants from NEA and MCE commented that fisheries were the sector where the Plan remained the
least concrete. “This is how far we got at that time,” they reasoned (interviews 1 and 4). Both considered it
most important to adopt a Plan with universal support, trusting that the continued process would lead to
further improvements.

4.2. The Implementation Phase

Our analysis focuses on the Plan’s environmental objectives, particularly in action areas targeting water quality
and marine ecosystems (action areas 1, 2, 4, and 7), with selected measures addressing key pressures (Figure 3).
Following Capano’s first-tier approach, we present how the Oslofjord Plan has contributed to changes in the
existing arrangements and policy implementation.

4.2.1. The Oslofjord Council

The measure to establish an Oslofjord Council was added by the MCE during the final phase of the planning.
The Plan sets out that the Council should ensure regional and local support and support implementation
through coordination, status reporting, and sharing of experience (MCE, 2021a). The Council is chaired by
the minister of Climate and Environment and has convened twice a year since its inception. The Council’s
participant base has expanded over time. The members include the respective county mayors, county
governors, and political representatives from a selection of coastal municipalities, including a few from the
inland part of the catchment. Additionally, some NGOs and interest organisations representing
environmental, recreational, fishing, and farming organisations were included. Moreover, an Oslofjord
Secretariat—comprising representatives from NEA and county governors—was created to follow up with
those responsible for implementing the measures and provide annual status reports on the progress.

4.2.2. The Effects on the Existing Institutional Arrangements

The Oslofjord Plan is a strategic plan, with the measures being implemented through existing institutional
arrangements. The interactions of the Oslofjord Plan as a new layer with the existing institutional
arrangements are depicted in Figure 3.

Several informants emphasised increased political and societal awareness as the most important result of the
Oslofjord Plan and Council. The elaboration of the Plan by the national government, as well as the ministerial
lead and engagement of mayors in the Oslofjord Council, demonstrates a clear political mobilisation. This
has also gradually encouraged greater engagement from sectoral, regional, and local authorities. A key
mechanism for establishing support and commitment has been the annual requirement for authorities to
report on the progress of implementing the measures for which they are responsible (NEA, 2025). These
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Figure 3. A conceptual illustration of the layered Oslofjord Plan and interactions with existing institutional
arrangements. Notes: This includes sectoral structures and RBMPs, which also constitute strategic plans
directed partly towards the same sectors; only those sectors this article focuses on are depicted here.

reporting obligations have been combined with dedicated meetings at political and administrative levels,
influencing planning and decision-making processes at lower governance levels. Some counties and
municipalities have formally incorporated the Plan’s objectives and measures into their strategic documents,
and the MCE has encouraged others to follow their example (MCE, 2023). A municipal informant noted that:

The Oslofjord Plan has increased the focus on the Oslofjord across the municipal organisation...It’s an
important document we are working towards, across all relevant units....And we also received a clear
instruction from our municipal council to further increase the focus on the fjord. (Interview 7)

The RBMPs, on which the Oslofjord Plan builds, are strategic plans that coordinate various authorities’
efforts towards achieving good water quality. However, they lack additional legal force, and the designation
and implementation of policy measures depend on the will and the financial and legal capacity of sectoral
authorities and municipalities (Hanssen et al., 2017; Sander, 2023). Considering that both the Oslofjord Plan
and the RBMPs are strategic plans addressing many of the same authorities with similar soft power
(Figure 3), it is interesting that several informants note that “the Oslofjord Plan has been a support to the
RBMPs, making them more relevant” (Interview 6) and thus facilitated their implementation (Interview 3 and
8). The RBMPs are coordinated by river basin authorities, a role assigned to the counties. However, counties
lack a dedicated environmental mandate and hold a relatively weak position in Norwegian planning.
Combined with limited and irregular reporting requirements, this hampers their ability to oversee and follow
up with sectoral authorities. In contrast, the Oslofjord Plan assigns coordination to national environmental
authorities. Alongside stronger political attention and stricter reporting obligations, this has enhanced their
coordinative and proactive role towards sectoral authorities. Another challenge with the RBMPs is their
limited capacity to address upstream-downstream issues in large catchments due to their focus on individual
waterbodies as the primary unit of management. The Oslofjord Plan is increasingly shifting attention
towards the Oslofjord as the final recipient and object to be managed, requiring policy action in the entire
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catchment. This has gradually mobilised inland municipalities, with environmental consequences on the fjord
now more often cited to justify objections in spatial planning.

In addition, we observe changes in the sectoral structures of the existing arrangements. This includes new
or modified rules, additional grants or budgets, and new guidance and information (NEA, 2025). There are,
however, notable differences among the action areas:

e Action area 1 (municipal wastewater): Key measures of the Plan in this area include improving
municipal wastewater nitrogen treatment by constructing modern treatment plants and upgrading
pipeline infrastructure to prevent sewage leaks and inflow of rainwater. Under the 1987 North Sea
Declaration, Norway committed to reducing nutrient discharges by 50%. However, initiatives for
nitrogen removal faced severe protests from municipalities responsible for wastewater treatment,
given the high costs, immature technology for the Norwegian climate, and their contention that the
main sources of pollution originated abroad. Consequently, the government withdrew the requirement.
Today, only six plants remove nitrogen, three of which are in the Inner Oslofjord (Thaulow & Grande,
2015). This policy has changed. Municipalities renewing discharge permits must now remove nitrogen,
and the NEA has instructed all catchment municipalities to prepare for the nitrogen removal
requirement (MCE, 2023). The latest status report highlights an increase in both human and economic
resources for the wastewater sector, leading to new guidance documents, allocation of funds to
support planning, and stricter enforcement measures. Four municipalities have started constructing
new nitrogen-removing plants (NEA, 2025). Coordination between municipalities is necessary to build
effective treatment plants that meet new requirements and to share costs. Several feasibility studies
have been undertaken, but discussions among municipalities and reaching final decisions take time.

e Action area 2 (agriculture): The second action area focuses on reducing nutrient and particle runoff
from agricultural surfaces. Agricultural policy builds on a combination of binding regulations and
voluntary schemes. Under the influence of the Plan, subsidies earmarked for measures that will reduce
discharges into the Oslofjord catchment area have been set aside during the annual agricultural
negotiations between the government and the farmers’ associations (NEA, 2025). This has resulted in
a substantial expansion of the area covered by measures for improving water quality (NEA, 2025).
The Oslofjord Plan indicated that voluntary measures alone are insufficient and called for the
implementation of additional regulations in accordance with agricultural legislation (MCE, 2021a).
Regional environmental regulations, including restrictions on ploughing fields in the autumn, had
already been adopted in some counties before the Plan was approved. During its implementation, such
regulations have been expanded to other counties (County Governor of Oslo and Viken, 2024).
Additionally, a regulation that restricts the application and storage of fertilisers was finally concluded
and entered into force in 2025 (Ministry of Agriculture and Food & Ministry of Trade, Industry and
Fisheries, 2025).

e Action area 4 (fisheries): During the drafting of the Plan, discussions concerned the ecological impacts of
trawling and the cascading effects of depleted fish stocks. Decades of overfishing had led to the collapse
of cod and other benthic fish populations, disrupting marine food webs and promoting the growth of
opportunistic algae. Prior to the adoption of the Oslofjord Plan, the Ministry of Trade, Industry and
Fisheries had adopted a set of regulations that restricted cod fishing in the Oslofjord (Ministry of Trade,
Industry and Fisheries, 2019). The Oslofjord Plan required an assessment of which additional measures
would be needed. In 2025, the Ministry of Trade, Industry and Fisheries presented a regulatory proposal
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at the Oslofjord Council meeting, based on the recommendations of two directorates. The proposal
introduced comprehensive and stringent regulations, including the creation of large no-take zones, and
is currently being assessed based on comments from public hearings (Ministry of Trade, Industry and
Fisheries & Ministry of Climate and Environment, 2025).

e Action area 7 (spatial planning): In Norway, construction within “the 100-metre belt” along the
shoreline has been prohibited for decades, unless authorised through a spatial plan. A major problem is
that many municipalities grant dispensations, gradually degrading habitats and denying public access
to the shoreline. Several measures in the Plan aim to ensure stricter practices regarding dispensations
and better coordination in municipal spatial planning. Another measure suggested was to assess the
potential for a regional spatial plan for the Oslofjord area. However, this has been rejected by the four
counties involved. The latest status report indicates that spatial management issues remain among
the areas where the least progress has been made. There is, however, a slight decrease in new
dispensations granted, and several municipalities have reviewed and updated their spatial plans
(NEA, 2025).

5. Discussion
5.1. Approaches to Layering in the Institutional Design of the Oslofjord Plan

The Oslofjord Plan provides an interesting empirical case to study layering. As argued in Section 2.2, we
follow Capano’s definition of layering as a mode of institutional design (Capano, 2019). To better understand
what “adding something new” to an institutional arrangement implies, he suggests focusing on the substantive
content of these additions. He differentiates between three distinct approaches that policymakers can use:
adding instruments, adding actors, and changing perceptions. We argue that the institutional design of the
Oslofjord Plan contains all three approaches.

The adoption of the Oslofjord Plan as a strategic action plan can be seen as adding a new instrument as an
extra layer (“regulatory ratchet”; Capano, 2019; van der Heijden, 2011; see also Vedung, 2017). The Plan has
sharpened existing measures and introduced new ones. Among scholars, there are differing views on
whether layering is a deliberate and conscious decision by policymakers or an unintended by-product of
their decisions (Capano, 2019; Carey et al., 2019). In the case of the Oslofjord Plan, policymakers
deliberately chose layering as the institutional design approach, defining the role of the new instrument as
one that “supplements, coordinates, and reinforces” existing arrangements, which were considered
insufficient in scope and strength to address the complex challenges. This approach closely aligns with
Streeck and Thelen’s (2005) view that layering does not seek confrontation with existing structures but
rather offers an alternative path by introducing an additional layer.

The establishment of the Oslofjord Council represents a “thickening” of actors (Capano, 2019; van der
Heijden, 2011) by adding a new arena to the institutional arrangements. Several of these actors collaborate
in existing arenas, such as the river basin districts, which address specific policy issues or limited
geographical areas. The Oslofjord Council is novel in gathering relevant actors in the entire catchment.
Van Assche et al. (2020) argued that a common challenge in coastal governance is the limited recognition of
the coast as an area and object of governance in its own right, with fragmented governance structures failing
to integrate land-sea interactions. They advocate for the establishment of governance arenas specifically
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recognising and addressing coastal challenges, and we argue that the Oslofjord Council represents such an
attempt. However, there are differing views on its role and success. The meetings were recognised by the
interviewees as facilitating peer learning through the exchange of implementation experiences (Interview 1
and 8). However, the Council has not operated as an arena for substantive political debate or
decision-making. This absence of overarching steering is viewed by some informants as a weakness.
Conversely, it has been argued that the Council was never intended to serve as a decision-making body, but
rather as a coordination mechanism (Interview 1). In this context, several informants have called for stronger
political leadership from the entire government, and one informant noted the need to complement this with
more bottom-up coordination initiatives, for instance, initiated by the large sewage treatment operators
(Interview 1).

The introduction of shared policy goals related to the entire Oslofjord aligns with what Capano (2019) refers
to as the “ideational layer.” The Oslofjord Plan and Council, through its political leadership and mobilisation,
have provided a new framing of the problem and a sense of urgency. Additionally, the Plan’s preparation and
implementation have been supported by scientific assessments and various reports, offering a better
understanding of the complex challenges. The Oslofjord Plan is a government initiative targeting public
authorities, as reflected in its assigned responsibilities and the composition of the Oslofjord Council.
Nevertheless, it has indirectly spurred mobilisation among NGOs and industries, resulting in parallel initiatives
and collaborative networks. Simultaneously, media attention has raised broader societal awareness.

5.2. Do We Observe Transformative Change Due to the Oslofjord Plan’s Layered Design?

The ecological crisis in the Oslofjord has not been sufficiently addressed by existing institutional
arrangements. The Oslofjord Plan establishes an ambitious objective of a clean, healthy, and accessible fjord.
Achieving this requires a radical transformation from current trajectories. The critical question is whether the
layered structure created by the Plan will be capable of initiating the necessary dynamics.

As discussed in Section 2.2, Capano (2019) emphasised that there is no guarantee that layering, as a mode of
institutional design, will lead to changes in policy outcomes. This depends on the interactions between the
new layer (“the fringe”) and the existing institutional arrangements (“the core”). Differential growth refers to
the mechanism by which the fringe gradually reconfigures the institutional dynamics and trajectory of the core,
thereby fostering the emergence of a new logic of action. In the absence of differential growth—for instance,
when institutional lock-ins prevent reshaping the core—layering does not result in changed policy outcomes
and thus fails to initiate transformative change.

In 2025, a new status report on the ecological state of the Oslofjord was presented (Frigstad et al., 2025).
With some exceptions, the report depicts a concerning picture of the Oslofjord, with the ecological condition
mostly continuing to deteriorate or showing no improvement. The report indicates that the Plan is unlikely
to achieve its objectives in the near term, certainly not by 2026, which is its time horizon. Consequently, the
minister of the MCE and the secretariat have signalled the need to extend the initiative. The absence of visible
progress on policy outcomes raises the question of whether the Oslofjord Plan failed to initiate a mechanism
of differential growth or whether the layering theory offers other explanations. We propose two explanations
(E1 and E2).
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E1: Transformative change is not observed because the Oslofjord Plan does not address the existing
institutional barriers, which create lock-ins and hinder differential growth. As a result, the institutional
trajectory remains unchanged.

E2: Transformative change takes time because differential growth is a gradual process. This explains
why changes in policy outcomes have not yet been observed.

5.2.1. Transformative Change Is Not Observed Due to Institutional Lock-ins (E1)

Kelly et al. (2018, 2019) note that a common barrier to achieving transformative outcomes is that “persistent
problems” and the institutional complexity of the existing arrangements are not addressed by the new
governance system. They attribute this to path dependencies, where policymakers’ interventions are
influenced and restricted by past decisions. Other contributing factors may include power imbalances
among stakeholders seeking to preserve the status quo or conflicts between new policy objectives and
those of the existing arrangements (Trubbach et al., 2024). Consequently, the status quo is not challenged,
and lock-ins of the incumbent institutional arrangements are reproduced (Kelly et al., 2018, 2019). In the
case of the Oslofjord Plan, it is thus relevant to ask whether institutional barriers from the existing
institutional arrangements can be observed and whether these create institutional lock-ins that undermine
differential growth.

The principle of local self-government is deeply embedded in Norwegian governance, leading to resistance
towards overriding the municipalities’ decision-making powers. The latest status report identified spatial
management as one of the action areas with the least progress (NEA, 2025). We argue that the principle of
local self-government often acts as a barrier, as each municipality is responsible for spatial planning within
its own boundary. An informant at the County Governor’s Office, involved in providing input to municipal
spatial plans, noted that their role in ensuring holistic planning across the entire Oslofjord remains limited
and suggested that national environmental authorities may be needed to improve coordination across
municipal borders (Interview 6). While the Oslofjord Plan encouraged counties to consider establishing an
interregional plan for the Oslofjord, the counties chose not to pursue this initiative (NEA, 2025). This
resonates with previous literature highlighting challenges in achieving holistic spatial planning in Norway due
to the delegation of planning responsibilities to the municipalities and the constrained role and limited legal
status of regional planning (Hersoug et al., 2012; Stokke, 2021). Local self-government also creates
challenges regarding municipal wastewater management. This is also largely delegated to the municipalities,
raising questions about who is responsible for coordinating beyond municipal borders. While the Oslofjord
Plan and sectoral policy on wastewater advocate greater cooperation, an informant at the County
Governor’s Office explained that “we can encourage and recommend, but we cannot impose it on them—the
government does not have that tool at its disposal” (Interview 6). A municipal agent from a coastal
municipality noted, “Cooperation is a necessity in order to meet the requirements, but there are other
municipalities that don’t think along the same lines.” (Interview 7). Regarding how coordination across all
municipalities could be achieved, the agent reflected that “regional sewage plans, as a form of overarching
steering, could have high potential” (Interview 7).

The government’s strict application of the polluter pays principle is a recurring issue in discussions on
municipal wastewater management. Around 2000, the government stopped subsidising wastewater
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infrastructure, making the municipalities fully responsible for funding the operation, maintenance, and
upgrading of the infrastructure, including wastewater plants. In line with the polluter pays principle,
municipalities finance these costs through a sewage fee imposed on homeowners and industries (the
polluters), earmarked for the purpose. Two paradoxes, however, challenge this principle and have slowed
down municipal efforts. The first concerns the perceived uneven distribution of costs and benefits between
coastal and inland municipalities; while all municipalities bear costs, inland municipalities see fewer benefits
of an improved fjord. The second concerns the intergenerational distribution of costs since the fjord'’s
deteriorated state is the result of decades of insufficient municipal investments in sewage infrastructure.
In 2021, Oslofjord mayors petitioned the government to assist in covering the costs, finding it unreasonable
that inhabitants alone should bear the costs of saving the fjord through large increases in the fees, e.g., a
50% increase over four years (Mayors for the Oslofjord, 2022). The mayors were also concerned that the
rising fees could become politically sensitive, potentially affecting local elections and complicating efforts to
implement nationally decided measures. The government has upheld the polluter pays principle but offered
limited funds to support the planning of new infrastructure in response (NEA, 2025).

The principle of sectoral responsibility for the environment creates challenges towards integrated
environmental management in Norway. To achieve environmental objectives, sectoral authorities must
themselves implement policy measures within their respective regulatory and financial frameworks, while
environmental authorities play a coordinative and facilitative role (MCE, 1997; Persson, 2004). However,
this creates tensions around which measures sectors are willing to implement, especially when
environmental objectives do not align with their core sectoral mandates. The Oslofjord Plan layers
reinforced environmental objectives without contravening the principle of sectoral responsibility, which may
even intensify tensions between misaligned policy objectives. For instance, during an Oslofjord Council
meeting, representatives from the agricultural sector pointed to the trade-off between the goal of increasing
Norway's self-sufficiency in agricultural products from 40% to 50% and several measures for improving
water quality that may reduce harvest yields. These discrepancies in the Plan’s holistic policy ambitions,
layered onto a sectoral structure in the existing institutional arrangement, align with similar findings in the
literature (Indset et al., 2010; Vince, 2015).

5.2.2. It Takes Time to Set Differential Growth in Motion (E2)

The Oslofjord Plan was introduced four years ago. We argue that the temporal dimension is one important
factor that can explain why we do not yet observe changes in policy outcomes towards a “clean and healthy”
fjord. Several policy measures in the Oslofjord Plan were designed to be developed and specified over time,
explaining the temporal delay. When the Plan was created, there was uncertainty regarding the efficiency
and effectiveness of several measures, as well as unclear scientific recommendations. To avoid further delays,
the Plan was adopted even though measures for some issues had not yet been specified. Instead, knowledge-
building and assessment-oriented measures were included, with the aim that these would later be developed
into concrete policy measures. For example, one measure of the Plan was to assess the possibility of regulating
fisheries rather than setting regulations. As more information has become available and political processes
have advanced, a proposal with extensive fishing restrictions has recently been presented. Similar examples
include restrictions on the discharge of boat sewage and agricultural regulations related to fertilisers.
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Another point to support this explanation is that the majority of the measures are a continuation of existing
initiatives, with the Plan seeking to reinforce their implementation. As demonstrated in Section 4.2.2, we
observe several reinforcements within the existing institutional arrangements. Examples include increased and
earmarked financial aid for environmental agricultural measures and the adoption of regulations on agricultural
practices. In the area of wastewater management, this includes dedicated planning funds, increased human
resources, and enhanced guidance (NEA, 2025). The Oslofjord Plan’s positive effects on the implementation
of policy measures in the RBMPs, driven by its political mobilisation and more rigorous reporting regime, serve
as another illustration. This demonstrates how the Oslofjord Plan is reinforcing the implementation of policy
measures in the existing arrangements, which contribute positively to the intended outcomes. However, these
changes occur gradually.

Another explanation for some measures pertains to the temporal delay between measures and positive
effects on the fjord. First, it takes time to plan and implement a measure. This is especially visible in the
municipal wastewater sector, with long and complicated planning of nitrogen-removing plants, followed by a
construction phase and fine-tuning of the processes. Even though the first new nitrogen-removing plants
may start operating in 2026, many others will not start before 2030 or later (NEA, 2025). Second, it takes
time before the reductions in discharges of nitrogen and particles lead to the recovery of the marine
ecosystem. Delayed ecological responses to measures are also evident in fish stocks, which have not yet
shown signs of recovery despite initial restrictions on commercial fishing (Knutsen et al., 2022).

5.2.3. Reflections on Research Design

One important limitation of our analysis is the challenge of establishing causation, which is an inherent
difficulty in policy research (Falleti & Lynch, 2009). While empirical findings from interviews and document
analysis suggest that observed changes can be attributed to the Oslofjord Plan, it is essential to recognise
that the Plan does not operate in isolation, as other policy and societal developments occur simultaneously.
For example, while fisheries regulations are clearly linked to the Oslofjord Plan, another explanatory factor is
the parallel initiatives on pilot areas for marine conservation in the Oslofjord-Skagerrak area (MCE, 2021b;
Interview 3). Similarly, new policies in the wastewater sector are influenced not only by the Oslofjord Plan
but also by the ongoing revision of the EU’s Urban Wastewater Directive.

6. Conclusion

The Oslofjord has undergone serious ecological degradation due to long-term human pressures, including
nutrient pollution, overfishing, and habitat loss. Research on coastal governance highlights that traditional
institutional arrangements are often inadequate for addressing the complex dynamics between land and sea,
which is also evident in the Oslofjord. The Oslofjord Plan, introduced by the government to restore the fjord,
exemplifies a case of institutional layering. The Plan aims to “supplement, coordinate, and reinforce” existing
arrangements through the addition of instruments, actors, and changed perceptions. We analysed how this
new layer interacts with established institutional arrangements. This involves understanding whether the Plan
(the fringe) gradually reshapes the trajectory and predominant logic of action created by existing institutional
arrangements (the core), or whether institutional lock-ins obstruct such differential growth. Analysing these
institutional dynamics is crucial to determining whether the Plan can create transformative change. Current
reports suggest the Plan has not yet achieved its intended policy outcome, as the ecological status of the fjord
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has not improved. We proposed two complementary explanations: (a) the Oslofjord Plan does not address
existing institutional barriers, resulting in lock-ins that hinder differential growth and prevent transformative
change; and (b) the absence of observable changes in policy outcomes reflects the gradual nature of differential
growth and the time required for transformative change to unfold.

We argue that several governance principles deeply embedded in the Norwegian system pose barriers to the
Plan's implementation. Its holistic ambitions—particularly in spatial and wastewater management—are
challenged by the principle of local self-government, which resists coordinated steering from above.
The Plan relies on soft power and political mobilisation, which has increased efforts and awareness across
municipalities, but this only partially mitigates the challenges posed by local self-government. Similarly, we
find that despite the Plan having increased the societal acceptance of costly measures to upgrade sewage
infrastructure, the polluter-pays principle—where inhabitants bear the costs of investments in new sewage
treatment plants—remains a key barrier. As a result, we conclude that in the policy areas of wastewater and
spatial planning, the Oslofjord Plan is currently insufficient to achieve its objectives due to persistent
institutional barriers that create lock-ins. Because of the sectoral responsibility principle, achieving
environmental policy objectives becomes difficult when these objectives and the necessary measures
conflict with a sector’s primary objectives, limiting sectoral authorities’ ability or willingness to implement
environmental measures. However, we do observe greater environmental integration within sectoral
structures, particularly in policy areas where the Oslofjord Plan reinforces the RBMPs. This may be
attributed to heightened political attention and a more stringent reporting regime, as well as the fact that
the coordination role towards sectoral authorities under the Oslofjord Plan is assumed by national
environmental authorities, unlike the RBMPs, where counties without a specific environmental mandate and
more limited authority are responsible. We therefore conclude that, while challenges from conflicting
objectives under sectoral responsibility persist, the Plan offers stronger steering toward environmental
objectives than existing institutional arrangements. However, the changes within sectoral structures occur
gradually, and due to the Plan’s design, where many measures are intended to be specified and will be
implemented over time, it takes time before these lead to visible improvements in the fjord’s health
and accessibility.

Achieving the Oslofjord Plan’s ambitious objectives requires a fundamental reconfiguration of the logic of
action across all sectors and actors. While the Plan has gradually initiated differential growth, persistent
institutional lock-ins lead us to conclude that it is insufficient in generating transformative change and
achieving its ambitious objectives. The Plan was adopted in 2021 despite scientific uncertainty, as initiating
action was prioritised over further delay. The Plan outlines a general direction but lacks prior assessment of
the expected results of the measures and prioritisation among the actions. The Plan’s first phase runs until
2026, and the initiative will likely continue beyond. Our analysis offers several recommendations for a
potential revision of the Plan. First, we argue that greater attention must be paid to the institutional barriers
embedded in existing arrangements, as these can obstruct change. Second, a clearer understanding of the
effectiveness and efficiency of proposed measures is needed. Arguably, the increased knowledge and
political as well as societal mobilisation achieved during the first phase of the Plan would likely facilitate a
revision of measures.

Although this article focuses on the Oslofjord Plan, it informs broader discussions on institutional layering.
We support Capano’s (2019) view that it is important to distinguish between layering as a mode of design
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and its effects in terms of policy outcomes. Choosing layering as a design mode of the Oslofjord Plan was
based on the recognition that existing arrangements should remain the key to change, but that they needed
to be supplemented, coordinated, and reinforced. Likely due to existing societal and political awareness of
the fjord’s condition, this approach faced minimal resistance. However, implementation depends on dynamic
interactions between the new layer and existing arrangements and has proven more complex. This highlights
the importance of paying greater attention to implementation processes to understand how layering can lead
to transformative change.
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Abstract

Coastal wetlands rank among the world'’s essential ecosystems, and yet, despite decades of conservation
efforts, they continue to face degradation, transformation, and loss. This ongoing decline underscores the
need for innovative approaches to their governance. However, much of the existing literature remains
broadly focused on littoral governance and does not address the specific challenges of coastal wetland
planning and management. In response, this article provides a specific assessment of coastal wetland
governance, examining challenges and opportunities across five key dimensions: land-sea management
integration, scientific knowledge, stakeholder participation, strategic foresight, and digital tools. Grounded in
the evolutionary governance theory and informed by a focus group and in-depth interviews, the study
explores the extent to which innovative strategies drive the evolution of governance in six protected littoral
wetlands of the Valencian Community: I'Albufera, El Hondo, Lagunas de La Mata y Torrevieja, Marjal de
Pego-Oliva, Prat de Cabanes-Torreblanca, and Salinas de Santa Pola. The findings reveal that the
opportunities linked to dependencies in the Valencian context can help to overcome barriers to innovation,
particularly in the areas of scientific knowledge, stakeholder involvement, and e-governance tools. Notably,
common obstacles persist across the five dimensions, including the lack of coordination between
government bodies, rigid regulations, frequent political changes, and funding instability, all of which
underline the critical importance of addressing institutional and organizational dependencies.
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1. Introduction

On October 29, 2024, intense floods occurred in the Valencian community and had devastating effects in
numerous flood-prone areas, such as those near ravines in the coastal wetland of I'Albufera. This event
exposed the heightened risk of environmental disasters that coastal wetlands face, especially in a
Mediterranean region where such ecosystems are already under significant environmental and
anthropogenic pressure (Camacho et al., 2024). At the same time, it underscored their crucial role in
mitigating flood impacts by retaining excess water (Barua et al., 2021). As well as highlighting the function of
coastal wetlands as habitats for diverse flora and fauna and their capacity for carbon storage, this
emphasizes the critical need for their protection and conservation. However, achieving effective
preservation remains particularly challenging due to the complexity of their governance, shaped by
overlapping jurisdictions and competing priorities, including persistent tensions between conservationist
and productivist interests (Jégou & Sanchis-Ibor, 2019).

The first significant step taken by the international community toward wetland conservation can be traced
back to the Ramsar Convention in 1971 (Erwin, 2009). This treaty aimed to protect wetlands’ ecological
functions and cultural significance while promoting sustainable socio-economic development (Gardner &
Finlayson, 2018). Although countries all over the world subscribed to this convention and participated in
research on their protection and sustainable use, the total wetland area has continued to shrink worldwide,
and its ecological quality has declined (Gardner et al., 2015). Notably, coastal wetlands are among the most
severely damaged littoral ecosystems, having experienced significant deterioration, transformation, and loss
due to rapid population growth, urban expansion, and the associated human activities such as tourism
(Barbier et al., 2011; Cvetkovic & Chow-Fraser, 2011). Additionally, rising global sea-levels caused by climate
change are further intensifying the degradation of this specific typology of wetlands (Edenhofer, 2015).

Such issues emphasize the urgent need for innovative approaches in coastal wetland governance. In this
regard, a comprehensive understanding of the adaptive capacities and trajectory-shaping mechanisms—
known as dependencies—that arise from interactions between institutions and actors is crucial for effective
governance reform. Thus, recent studies on littoral governance rely on an innovation-driven model that
balances the opportunities and constraints posed by dependencies across five fundamental dimensions: the
integration of land-sea management, the application of scientific knowledge, stakeholder engagement,
strategic foresight, and the use of digital governance tools (Fobé et al., 2024). Nevertheless, the expectations
derived from the literature based on this general model cannot be directly extrapolated to the unique
characteristics of coastal wetlands (Barua et al., 2021).

Against this background, this article presents a coastal wetland-based assessment of the five dimensions
presented in six critical ecosystems in the Valencian community: I'Albufera, El Hondo, Lagunas de La Mata y
Torrevieja, Marjal de Pego-Oliva, Prat de Cabanes-Torreblanca, and Salinas de Santa Pola. It seeks to address
the following core research question: How do innovative approaches contribute to the evolution of coastal
wetland governance? Grounded in evolutionary governance theory, the study draws on a focus group and
several in-depth interviews with a total of 31 stakeholders. It begins by reviewing the current state of the art
on governance innovation in coastal areas and particularly littoral wetlands. It then provides background
information on the study region and methodology, before discussing the key findings. Finally, the article
discusses the results and concludes with a summary of the insights gained from the research and their
implications for future wetland governance.
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2. Evolutionary Governance in Coastal Wetlands

This article builds on the theoretical and conceptual framework of evolutionary governance theory (Beunen
et al., 2015; Van Assche et al., 2020), which conceptualizes governance as the outcome of a co-evolutionary
process shaped by interactions among various elements (Schliiter et al., 2020). Within this framework,
actors evolve through engagement with one another and the institutions that coordinate them, both
formally (e.g., policies, laws, and plans) and informally (e.g., parallel coordination mechanisms).

Through these strategic and routine interactions, governance systems develop adaptive capacities and
trajectory-shaping mechanisms, which evolutionary governance theory defines as dependencies (Beunen
et al., 2015). Each governance system has a unique configuration of these dependencies, which collectively
define its evolutionary trajectory. While dependencies can impose constraints, they also create
opportunities for transformation. Indeed, introducing conscious changes based on accumulated learning
over time is essential for fostering innovation (Aldeguer, 2016). In the context of coastal governance, this
process requires addressing both the barriers and opportunities associated with five key dimensions of
institutional innovation identified in recent literature reviews: land-sea management integration, the use of
scientific knowledge, stakeholder participation, strategic foresight, and digital governance tools (Fobé
et al., 2024).

The first dimension highlights innovations capable of integrating governance across multiple institutional
levels and policy sectors (Platjouw et al., 2024). A notable example is the Action Plan developed by the
Norwegian government to address the degradation of the Oslofjord ecosystem (Norwegian Ministry of
Climate and Environment, 2021). Faced with a situation in which governmental responsibilities were
fragmented, the plan takes a comprehensive approach, considering the fjord as a whole and engaging
relevant authorities and stakeholders across different governance levels and sectors. Another key example is
the development of multi-use platforms, such as the ones proposed by the H2Ocean project (Stuiver et al.,
2016). These platforms facilitate the coexistence of traditional maritime activities such as aquaculture, with
land-based measures, and renewable energy generation, thus optimizing shared infrastructure for a more
integrated and sustainable resource management.

Scientific knowledge plays a crucial role in promoting evidence-based adaptive policymaking, overcoming
barriers such as lack of communication, institutional fragmentation, and limited access to research (Connor
et al., 2009). Advances in this area include the development of knowledge-based innovation ecosystems,
which foster collaboration between public, private, and scientific actors to generate technological solutions
for coastal governance challenges (Gifford et al., 2021). In Spain, for example, the regional government of
the Canary Islands relies on advisory committees to guide policy decisions. Some, such as the Climate
Change Committee (Canary Islands Government, 2018), consist exclusively of scientists, while others,
including the Nature Conservation and Agenda 2030 Committees, incorporate diverse stakeholders for
broader input (Canary Islands Government, 2024). For its part, in collaboration with local and regional
governments, the University of Valencia established I'’Albufera Biological Station to conduct and disseminate
scientific research (Universitat de Valéncia News, 2023).

Stakeholder participation is crucial for enhancing governance, building stronger political support, and
reinforcing the legitimacy of policy decisions (Singh & Ort, 2020). Recent years have seen an increase in
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community-led initiatives, fostering collaborative networks and polycentric coastal governance systems
(Koning et al., 2021). For instance, on the Isle of Wight, conflict resolution mechanisms have been developed
to promote dialogue and cooperation among stakeholders (Directorate of Economy and Environment, 2010).
Similarly, the Flemish-Dutch Scheldt Commission plays a key role in translating high-level political ambitions
into administrative and technical measures for the cross-border management of the Western Scheldt. This
institution includes the Scheldt Council, composed of various stakeholder groups, such as port authorities,
environmental and agricultural organizations, and representatives of regional and local governments in
Flanders and the Netherlands (de Mulder, 2008).

Strategic foresight is instrumental for long-term, proactive policymaking that shifts away from the prevailing
reliance on current and past experiences (Serrao-Neumann et al., 2016). A key innovation in this field is
marine spatial planning, which not only addresses current land and sea uses but also incorporates future
challenges such as climate change and coastal urbanization (Monteiro & Dal Borgo, 2023). Another
significant example is the Dutch Delta Program for the 21st century, which aims to anticipate and mitigate
flood risks in the Netherlands (Hermans et al., 2024). Unlike reactive approaches, this initiative adopts a
forward-looking strategy, integrating geo-ecological changes (e.g., climate change, sea-level rise, and
subsidence) with socio-economic trends (e.g., demographic and economic shifts) to develop four delta
scenarios for 2050 and 2100.

Last but not least, digital tools can enable the adoption of an integrated, interactive, and forward-looking
approach to coastal governance (European Commission, 2022). They do so by improving the availability of
information, enhancing transparency, increasing accessibility, and fostering participation as well as feedback
between policymakers and stakeholders. Key innovations include geoportals that integrate data from diverse
sectors and sources, fostering collaboration among stakeholders (both private actors and the broader public)
alongside policymakers in governance (Davret et al., 2023). Likewise, the Adriatic region has been a pioneer
in implementing such technologies, as exemplified by the EU Strategy for the Adriatic and lonian Region
Platform (Enrico & Christiaan, 2022), a digital tool that enables policymakers, stakeholders, and
organizations to exchange ideas, engage in joint planning, and implement projects, fostering economic,
social, and environmental benefits across the region.

Applying innovative approaches across each of the five dimensions may help to overcome challenges related
to governance dependencies and foster the evolution of coastal systems. However, these aims may need to be
adapted to the unique challenges and opportunities faced by coastal wetlands, due to the complex interactions
among physical, anthropogenic, and biological factors (Barua et al., 2021). Indeed, these ecosystems have
experienced transformation, deterioration, and loss due to rapid population growth, urban expansion, and
human activities such as sewage discharge, land/wetland reclamation, and sea enclosures (Barbier et al., 2011;
Cvetkovic & Chow-Fraser, 2011). At the same time, the global sea-level rise caused by climate warming from
the increase in anthropogenic activities has a huge impact on coastal wetland ecosystems (Edenhofer, 2015).

While some research suggests potential improvements in wetland protection, such as better outcomes when
the decision-making process integrates water, land, human, and wildlife sectors (Endter-Wada et al., 2020, in
the case of the US), few studies to date have focused explicitly on land-sea integration in coastal wetlands.
A similar gap exists in the study of strategic foresight. Nor has the role of scientific knowledge in littoral
wetland governance been examined in detail, since only a few evidence-based studies have focused directly
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on this issue. Some of these investigations emphasize their significance for environmental initiatives in the
French Atlantic wetlands, such as the designation of protected areas and the evaluation of the ecological
effectiveness of conservation measures (Steyaert et al., 2007).

Likewise, only a handful of experimental research papers specifically assess the benefits of electronic tools
in coastal wetlands, such as radar methods for tracking the temporal evolution of water depth in the Yellow
River Delta in China, which are crucial for long-term health assessments (Xie et al., 2015). While research on
stakeholder participation is also limited, it provides a few more insights: for instance, certain observational
studies emphasize the benefits of stakeholder and community involvement, whether in preserving
environmental quality and resources in South Asian coastal wetlands (Ramesh et al., 2017) or in enhancing
ecotourism management in the Chilika marsh in India (Samal & Dash, 2024).

Thus, building on the insights from the existing experiences of coastal governance, this study operates under
the central expectation that innovative approaches will help to overcome challenges linked to governance
dependencies and thus guide the evolution of coastal wetland governance systems. Based on this premise,
we propose the following five expectations:

E1l: Integrated land-sea management and planning enhance policy coherence and governance
efficiency in coastal wetlands.

E2: The effective integration of scientific knowledge into coastal wetland governance fosters more
adaptive and evidence-based policymaking.

E3: Inclusive stakeholder participation and engagement strengthen the legitimacy, acceptance, and
overall effectiveness of coastal wetland governance.

E4: Strategic foresight in coastal wetland governance enhances their long-term resilience and
adaptability, particularly in response to climate change.

E5: The adoption of digital governance tools improves transparency, efficiency, and stakeholder
participation in coastal wetland governance.

3. The Case Study: Wetland Protection in the Valencian Community

This case study was carried out in the coastal wetlands of the Valencian community. This selection was based
on the premise that wetland governance is most effectively assessed at the local level. Additionally, the region
presents significant opportunities for learning and innovation, given the interplay of specific risks faced by its
coastal wetlands and the complexity of the multilevel framework for their protection.

The Valencian community has a high concentration of coastal wetlands, whose Mediterranean location
exposes them to a series of demanding challenges. On the one hand, they face significant environmental risks,
including the increasing frequency of extreme climate events such as prolonged droughts, heat waves, and
rising temperatures, along with greater variability in precipitation patterns (Kim et al., 2019). These challenges
are further exacerbated by climate change, which acts as a key risk factor, particularly concerning water
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resources, amplifying existing vulnerabilities and introducing new threats (Semenza, 2020). On the other hand,
the region is also subject to substantial anthropogenic pressures, such as competition between agricultural
water demands and environmental water needs (Fornés et al., 2008), rapid urban and infrastructure
expansion (Sebastia-Frasquet et al., 2014), and the continued growth of mass tourism (Vifals, 2024).

Facing such risks and pressures, an extensive legal framework has evolved, engaging multiple levels of
government (Vifals, 2024). One of the most significant at the international level is the Convention on
Wetlands of International Importance Especially as Waterfowl Habitat (known as the Ramsar Convention),
signed in 1971. This treaty aimed to promote the conservation and sustainable use of wetlands by
establishing the first global list of wetlands of international importance, which now includes approximately
2,471 sites. Spain ratified the convention in 1982 and by 2025, had 76 listed sites, 28 of which are coastal.
The Valencian community, in turn, has seven Ramsar wetlands, six of which are coastal (Secretariat of the
Ramsar Convention on Wetlands, 2025).

The EU also plays a crucial role in wetland protection (Vifals, 2024). Among the most relevant directives
are the Habitats Directive (Directive 92/43/EEC, 1992), adopted in 1992, which required the designation of
“special areas of conservation” for habitats supporting a high number of plant and animal species (excluding
birds), and the Birds Directive (Directive 2009/147/EC, 2009), adopted in 2009, which declared certain areas
as “special protection areas for birds” based on their importance for avian species. Together, these directives
led to the creation of the Natura 2000 Network, a European-wide conservation system comprising special
areas of conservation and special protection areas for birds. Spain currently has 392 wetlands included in
this network, 29 of which are in the Valencian community (Sanchis Ibor & Ibafiez Marti, 2024). Beyond these
rules, other key European regulations include the 2000 Water Framework Directive (2000/60/EC), the 2007
Directive on Flood Risk Assessment and Management (2007/60/EC), and the recently approved 2024 Nature
Restoration Regulation (2024/1991).

Spain first embraced the growing momentum for wetland protection with the enactment of the
Conservation of Natural Areas and Wild Flora and Fauna Act (Law 4/1989; Da Costa & Ramil-Rego, 2023).
This law set up the Spanish Wetland Catalogue, which was to be compiled by the country’s regions (known
as autonomous communities). However, its implementation progressed slowly, as its regulatory framework
was not established until 15 years later with the Royal Decree on the National Wetlands Inventory
(RD/435/2004). Spain also developed the Spanish Strategy for the Conservation and Sustainable Use of
Biological Diversity following its ratification of the Convention on Biological Diversity (or Rio Convention) in
1993. Additionally, the protection of Ramsar wetlands was formally incorporated into Spanish legislation
through the Natural Heritage and Biodiversity Act (Law 42/2007).

In response to Law 4/1989 (Conservation of Natural Areas and Wild Flora and Fauna Act), Spanish regions
began taking significant steps toward the environmental protection of wetlands. Notable examples include
the adoption of natural resource management plans, such as Decree 89/1986, which established the legal
framework for I'Albufera Natural Park, and Decree 49/1995, which approved the master plan for use and
management of the Lagunas de La Mata y Torrevieja Natural Site (Rosa-Moreno, 2008). However, the
outstanding milestone is probably the Protected Natural Areas Act of the Valencian Community
(Law 11/1994), which laid the foundation for the designation, management, and protection of various
protected landscapes, including natural parks, reserves, and natural monuments (Almenar-Mufoz, 2016).
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This law was further expanded through subsequent regional regulations, such as Decree 161/2004, which
governs municipally protected areas known as Municipal Natural Sites, and the publication of the Valencian
Community Wetlands Catalogue on September 10, 2002. The catalogue comprises six coastal wetlands
also designated under the Ramsar Convention—I'Albufera, EIl Hondo, Lagunas de La Mata y Torrevieja,
Marjal de Pego-Oliva, Prat de Cabanes-Torreblanca, and Salinas de Santa Pola—which constitute the
principal units of analysis in this study (Figure 1 and Table 1). Significantly, the recent enactment of
Law 7/2016 has expanded legal protection to all wetlands, irrespective of their prior inclusion in the regional
catalogue (Almenar-Mufioz, 2016).

T

Map Legend: Natural Parks

1. Cabanes-Torreblanca

2. L'Albufera

3. Marjal Pego-Oliva

4. El Hondo

5. Salinas de Santa Pola

6. Lagunas de La Mata y Torrevieja

Figure 1. Geographic distribution of the coastal wetlands studied in the Valencian Community.
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Table 1. Coastal wetlands of the Valencian community: area, origin, and significance (from North to South).

Coastal Area (Ha) Geomorphological origin and coastal Significance
wetland evolution context
Prat de 866,3 Formed by the natural infilling of an The most important wetland in the
Cabanes- ancient lagoon approximately province of Castellén and one of the
Torreblanca 6,000 years ago, due to the creation of  least altered wetland habitats in the
a sandbar from materials carried by the  entire Valencian community. One of its
Cuevas or San Miguel rivers. Over time, most notable features is its rich wildlife,
peat accumulation from wetland with a significant presence of endemic
vegetation created the current species. Birds are the best-represented
landscape faunal group. Human activities include
agriculture, livestock farming,
commercial peat extraction, hunting,
tourism, and recreation
LAlbufera 21,120  Originated from a subsiding geological The largest freshwater littoral wetland
depression filled with Quaternary in Spain, which plays a crucial role in
alluvial sediments. The formation of a the conservation of numerous species
coastal sandbar, due to sediment of aquatic birds. Currently, the three
deposition from the Turia and Jucar most important traditional uses of the
rivers, isolated the bay from the sea, area are fishing, hunting, and
creating the lagoon. This process began  agriculture, particularly rice cultivation.
approximately 6,000 to 4,500 years ago In addition, it is a major periurban green
zone for the city of Valencia, attracting
significant levels of tourism for
birdwatching, boat trips, gastronomy,
and environmental education
Marjal 1,255 Remnant of an ancient lagoon which Rich in biodiversity, as well as in water
. has taken on its present form due to an  quality and resources, the wetland
Pego-Oliva i . . L
advanced silting process. Two main supports agricultural activities,
rivers flow through the area: the particularly citrus and rice cultivation,
Bullent (or Vedat) in the northern part, and serves as a habitat for several
and the Racons (or Molinell) in the protected species, including the
southern section. In addition, the Samaruc (Valencia toothcarp, Aphanius
wetland is fed by numerous tributaries  iberus). It also supports low-impact
and natural springs, the latter locally tourism, especially nature walks and
known as ullals birdwatching
El Hondo 2,387 Located on land that once formed part It hosts a wide variety of bird species,

of the large Elche lagoon, which existed
until the 18th century. The local place
names, such as almarjales and
saladares, reflect this historical past.
The original lagoon disappeared due to
natural sedimentation and extensive
drainage works

including several that are threatened,
and serves as a vital stopover for
migratory birds and a key area for the
conservation of aquatic species. In total,
172 species have been recorded. The
wetland holds considerable ecological
and economic value, contributing to
the local economy through agriculture,
tourism, birdwatching, and regulated
hunting and fishing
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Table 1. (Cont.) Coastal wetlands of the Valencian community: area, origin, and significance (from North to

South).

Coastal
wetland

Area (Ha)

Geomorphological origin and coastal
evolution context

Significance

Salinas de
Santa Pola

2,469,7

Geologically, the area is a large tectonic
depression that has been subsiding
since the Miocene, bordered to the
south by the Bajo Segura reverse fault
and to the north by the current folding
zone of Altet. The gradual infilling of
this expansive gulf was driven by
sediment contributions from the
Segura and Vinalopé rivers, as well as
numerous ravines descending from the
surrounding mountain ranges. Over
time, marine deposits formed sandbars
that eventually separated the area from
the sea, giving rise to a large coastal
lagoon. This wetland, together with

El Hondo, once constituted a vast
wetland known as the Elche lagoon.
Continued sedimentation, primarily
from the Vinalopo River, ultimately led
to the lagoon’s complete isolation from
the sea, resulting in the formation of
inland wetlands known as almarjales

It includes salt production facilities,
freshwater ponds with varying salinity
levels, a dune and beach area, and a
small portion of farmland. The diversity
of environments supports a wide range
of plant formations and animal groups,
which are distributed according to the
water’s salinity and depth

Lagunas
de la Mata
y Torrevieja

3,743

Located in the Bajo Segura basin, these
wetlands were formed by the isolation
of a coastal bay through the
development of a sandbar during the
Holocene. The area exhibits
characteristics of a subsiding
neotectonic basin with Holocene
sedimentary infill. The area consists of
two lagoons separated by an anticlinal
called El Chaparral. A canal connects
the two depressions, which are also
artificially linked to the sea through two
other channels known as acequiones,
thus forming a unit for salt exploitation

Together with El Hondo and the Salinas
de Santa Pola, they form a triangle of
wetlands that are crucial for the
biological cycles of numerous species,
which use them during migration,
nesting, or wintering. The area
contributes to the local economy
through salt production, sustainable
tourism, environmental education, and
birdwatching

Environmental planning is closely linked to territorial planning at the regional level (De Leonardo, 2018).
In the Valencian community, the Law on Territorial Planning and Landscape Protection (Law 4/2004) is
particularly notable (Rosa-Moreno, 2008). More recently, the Territorial Action Plan for the Green
Infrastructure of the Coast (PATIVEL; Generalitat Valenciana, 2022) was created under the Law on Territorial
Planning, Urban Development, and Landscape (Law 58/2018). This plan serves as the key framework for
organizing environmental assets from an eco-hydrological perspective within the region (Jédar-Abellan &
Molina, 2019).

The role of the regional level in wetland protection within the Valencian community must be understood in
the broader context of the gradual consolidation of environmental responsibilities, both within the region’s
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parliament (Les Corts) and across various government departments with executive functions. Thus, a key
milestone in this process was the establishment of a permanent legislative commission during the regional
parliament’s third legislature. This commission retained the name Environment until the eighth legislature
(2011), when it was renamed the Commission on Environment, Water, and Territorial Planning. At the same
time, Les Corts has set up several commissions in response to major catastrophic or disruptive events for the
purposes of research, monitoring, and evaluation.

Within the regional executive branch, the territorial ministries (Consellerias) responsible for environmental
affairs have played a central role, serving as the highest-ranking political and administrative bodies within
the Valencian government. Initially, environmental matters fell under the jurisdiction of the Conselleria de
Obras Publicas, Urbanismo y Transporte. In 1991, a new ministry was established to manage environmental
responsibilities. Since then, this institution has undergone several processes of restructuring and name
changes, reflecting the shifting political and environmental priorities over time. It is currently known as the
Conselleria de Medio Ambiente, Infraestructuras y Territorio.

4. Methods

This study analyses the perspectives of key institutional actors and stakeholders on the challenges and
opportunities presented by governance innovation in coastal wetlands within the Valencian community.
The period of analysis spans from the early 1990s, when the autonomous communities began to take on a
progressively important role in this field, until the present day.

Data collection included a combination of a focus group and several in-depth individual and collective
interviews with stakeholders of different profiles, including activists, representatives of the economic sector,
protected area managers, as well as academics specializing in coastal wetlands in the Valencian community
(Table 2). This diversity of participants ensured that multiple perspectives were represented, thus achieving a
more comprehensive understanding of the factors influencing wetland governance. The focus group was
held in June 2024, and the interviews were conducted between November and December 2024.

The stakeholders were selected using a systematic two-stage procedure. First, a prospective analysis was
carried out to identify relevant actors, followed by a prioritization based on a matrix of two variables: the
stakeholders’ degree of interest in the issues addressed in the interviews and the level of influence on the
issues analysed. This ensured that the initial interviews captured the opinions of both people who were
deeply engaged in the issues and of decision-makers. To broaden and validate our sample, we then applied a
chain (snowball) sampling, in which each interviewee recommended additional contacts, thus allowing the
network of participants to expand organically until reaching thematic saturation. A total of 31 stakeholders
were involved.

The focus group, which included 11 participants, applied a participatory methodology and was structured in
two main sessions. Each was divided into two sub-sessions to facilitate a progressive analysis of the barriers
and facilitators in coastal wetland governance (see Supplementary File, Appendix A). While the first session
aimed to identify and categorize key challenges in littoral wetland governance, the second one focused on
the design of potential solutions and strategies for improvement. Both sessions lasted between 90 and
120 minutes.
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Table 2. Focus group and interviews.

Code Actors

Institutional Political Social Academic
FGO1 X X X
101 X X
102 X
103 X X
104 X
105 X
106 X
107 X
108 X
109 X
110 X
111 X
112 X
113 X

In-depth interviews provided an opportunity to gather more detailed and specific information on the topics
under study. Prior to conducting the interviews, a set of questions was carefully designed to ensure a
comprehensive exploration of key issues related to coastal wetland governance (see Supplementary File,
Appendix B). The duration of the interviews ranged from 60 to 120 minutes.

The qualitative data obtained through the focus group and in-depth interviews were analysed using thematic
analysis (Enguer & Schaub, 2024). In the first step, we transcribed and reviewed the recorded interviews.
We then applied open coding to the descriptive content related to the challenges and opportunities
associated with each of the key governance dimensions considered in our study. The coded statements were
subsequently grouped into five overarching themes: (a) land-sea management integration, (b) the use of
scientific knowledge, (c) stakeholder participation, (d) strategic foresight, and (e) digital governance tools.
Once these themes were defined, excerpts of particular interest were selected.

5. Coastal Wetland Governance Dependencies and Innovation in the Valencian
Community

5.1. Integrated Land-Sea Planning Management

Spain’s accession to the EU in 1986 and the subsequent adoption of European directives into national law
have been pivotal in protecting the country’s coastal wetlands and in enhancing land-sea integration.
Key directives include the Birds Directive (2009/147/EC), the Habitats Directive (92/43/EEC), and the
Water Framework Directive (2000/60/EC). As one interviewed stakeholder noted: “The entry into the EU
has been a blessing...The Water Framework Directive sets the framework for protection and includes inland
waters” (110). By establishing a unified regulatory framework, these directives have fostered coordination
and efficiency in natural resource management while promoting the conservation of biodiversity and

Ocean and Society o 2025 « VVolume 2 o Article 10286 11


https://www.cogitatiopress.com

S cogitatio

environmental sustainability in littoral wetlands. The benefits of EU integration also extend to Spain’s
participation in protected area networks, such as the Natura 2000 Network, which has made a significant
contribution to safeguarding threatened habitats and species within these protected sites.

At the national level, the Law on Natural Heritage and Biodiversity (Law 42/2007) introduced modern
conservation principles, such as ecosystem connectivity, to better integrate environmental policies into
territorial planning. This legislation is implemented through the autonomous communities’ adoption of the
Natural Resources Management Plan and the Master Plan for Use and Management. These documents are
essential for the planning and administration of coastal wetlands, as they establish protection zones,
regulate permitted activities, and define sustainable land uses (103).

Regional regulations have further advanced land-sea management. Decree 89/1986 laid the legal
foundation for the protection of 'Albufera, designating it as the region’s first natural park. Another milestone
came with the Law on Protected Natural Spaces of the Valencian Community (Law 11/1994), which
established a framework for the designation and conservation of natural areas and parks in this Autonomous
Community. The approval of the Law on Spatial Planning and Landscape Protection in 2004 (Law 4/2004)
marked further progress, reinforcing the region's commitment to coastal wetland conservation. This
commitment was strengthened in 2018 by the adoption of the first Territorial Action Plans (102, 109),
alongside the PATIVEL (Law 58/2018; Generalitat Valenciana, 2022), which has played a crucial role in
integrating the management and planning of the Valencian coastline (107). However, its recent repeal
through the Administrative Simplification Decree-Law (7/2024) is raising concerns about the future of
coastal wetland protection and management (109, 112).

A further challenge in integrated land-sea governance is the lack of adequate human and financial resources.
Coastal wetlands continue to suffer from insufficient staff and funding: “The problem is that they don't have
resources for anything. They do what they can and try to learn as much as they can” (111); “The lack of
human and financial resources remains a significant barrier, and the environmental administration needs
more personnel and funding to make adequate investments” (106). Additionally, poor coordination between
administrative services presents a major obstacle: “One of the problems we might have now, and | hope it
will be resolved, is that there is no coordination between two services that belong to the same
sub-directorate” (108). Rigid institutional structures and inflexible regulations further limit the ability to
respond to rapid environmental changes. This issue, which is particularly pronounced when state and
regional government bodies interact (109), is to some extent mitigated when political leaders at different
levels share the same political orientation (105, 113).

Along these lines, it is important to emphasize the impact of political parties on the management of coastal
wetlands, with shifts in policy direction and priorities often being influenced by the party in power at the
regional level. A persistent challenge for land-sea governance has been the lack of continuity in management
and the inconsistency in policy implementation, as the leadership of these protected areas changed based on
political considerations (106, 101, 105). After the change in the regional government in 2015 and the reform of
the Law on Protected Natural Spaces (Law 7/2016), the management of coastal wetlands saw a major shift
toward professionalization. Civil servants began overseeing these areas instead of political appointees, leading
to a more specialized approach to management that is less susceptible to political influence (FGO1, 101, 108,
102, 103). This transition has the potential to enhance policy coherence and governance efficiency over time.
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For this reason, among other previously discussed factors, we consider that further research is necessary to
clarify the extent to which the first expectation of this study may ultimately be validated.

5.2. Scientific Knowledge

The integration of scientific data into the governance of coastal wetlands has facilitated more informed and
adaptive decision-making. In this context, collaboration with universities and research centres has been
essential for the development of studies of littoral wetlands and their monitoring: “We have monitored the
coastal wetlands with the Polytechnic University..we have developed numerous studies on fauna,
ornithology, and vegetation that would not have been possible” (I13). This cooperation, combined with the
use of advanced technologies such as sensitization and digital twins, has significantly enhanced the
understanding and management of these areas (106, 108).

The role of scientific knowledge is particularly important in aquifer conservation and the prevention of marine
intrusion in coastal wetlands. This significance is reflected in efforts such as species reintroduction and the
management of sluice gates to maintain appropriate water levels (101): “To maintain a series of sectional reports
on the conservation status of habitats and species required by European legislation, we need not only the
common sense and technical expertise of the responsible authorities but [scientific] analysis as well” (107).

The substantial progress made in this dimension of wetland governance has resulted in numerous examples
of successful practices. The Devesa Albufera office is among the institutions that has achieved the most LIFE
projects in Spain, showcasing a strong capacity to write and develop projects, integrate scientific knowledge,
and collaborate with government bodies and universities (FGO1, 106, 113). These studies have been
fundamental in the planning and management of natural resources in the region.

Despite the undeniable progress made, the application of scientific knowledge still faces certain challenges.
Interestingly, most stakeholders agree that scientific knowledge is available, but attribute the shortcomings
to insufficient progress in its practical use. These challenges primarily involve the interaction between
science and political parties, administrative structures, and the general public. Regarding the political parties,
stakeholders underline both the difficulty of transmitting scientific knowledge and the dependency of its
application on the changing political leadership of the regional government (102, 110).

This lack of political continuity means that administrative staff do not have “the time and resources to apply
[scientific knowledge] effectively” (111, 103, 105). Indeed, resource availability is often reactive, tied to
exceptional events such as the reddening of I'Albufera wetland observed in 2023: “When the red Albufera
issue occurred, they immediately contacted us for the communiqué.” Similarly, these improvements tend to
rely on contexts of economic prosperity: “Explanations are provided during times of economic growth.”
However, as interviewed stakeholders emphasize, “there is no follow-up afterwards. Despite the significant
effort required, the information is ignored and our contributions go unrecognized. As a result, we are
increasingly reluctant to waste time on this” (FGO1, 110).

These difficulties within the administration are compounded by the disconnect between technical staff and
high-ranking officials (105). This is further aggravated by the ongoing challenges the administration faces in
aligning its work with other research institutions like universities: “The timing of the universities and the
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administration are very different, though communication is increasing” (103). Finally, regarding the public,
interviewees emphasize the difficulty in ensuring that scientific knowledge reaches a broader audience.
When it does, it often comes in a very limited and summarized form, which diminishes its impact (113). All in
all, despite the barriers that remain regarding this dimension, the progress in governance brought about by
its implementation leads us to partially validate the second expectation of this article.

5.3. Participatory Practices and Stakeholder Involvement

The steady progress in participatory practices and stakeholder involvement in the Valencian community has
been largely driven by the creation of governing boards, which bring together a diverse range of relevant actors.
In this regard, stakeholders recognize governing boards as “the primary body of public participation” (106) and
note that “almost all relevant actors are represented in the governing boards, although there may even be
too many representatives of the administration” (108). Moreover, stakeholders emphasize their specific role
in fostering dialogue and collaboration: “the governing boards have helped us get to know each other better
and maintain an ongoing dialogue” (107).

Governing boards are evaluated both as governance and representation bodies and as management tools.
From a governance perspective, stakeholders highlight that these boards emerged as participatory
mechanisms to “represent interests following developments in government after the designation of
wetlands as Natural Parks” (I03). From a management standpoint, they are regarded as valuable instruments
for strategic planning, with stakeholders noting that “the governing board should serve as an ideal tool for
long-term planning” (111).

The involvement of volunteers in conservation projects and citizen science initiatives also plays a crucial role
in coastal wetland governance, for example, in the monitoring of biodiversity. As one stakeholder noted,
“citizen participation drives and significantly enhances the quality of the measures that can be proposed in a
transformative change such as the one ahead of us” (112). Indeed, citizen participation consistently improves
both the process and the quality of measures proposed by government offices. In some cases, it even
surpasses institutional efforts, for example, the 2021 Citizens’ Assembly for Climate reached bolder
conclusions than any political party (112).

Despite stakeholders’ reports that the participation of local actors and civil society has increased over time,
they also highlight significant ongoing challenges. One interviewee stated that “collaboration between
institutions and society needs to be intensified” (104), while another noted that “participation has improved
but remains insufficient and is often instrumentalized” (I03). These respondents focus specifically on the
importance of leadership skills and individual profiles within governing boards, beyond the mere existence of
institutional frameworks (106, 105). An example of this is I'Albufera Governing Board, which had not
functioned effectively until its recent change in leadership. In addition, certain groups, such as small local
bodies, remain underrepresented in governing boards (108).

Regarding voluntary participation, stakeholders emphasize the scarcity of appropriate channels to represent
their interests within citizen assemblies (I05). Another shortcoming is the fact that the agreements reached by
these participatory bodies are not binding, a circumstance that underscores the power imbalance between the
desires of the general public and the strong political influence of economic powers (112). The stakeholders also
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highlighted issues such as saturation and fatigue among certain volunteer groups who find themselves obliged
to oversee almost all of the projects and actions (110). The lack of any other non-volunteer groups representing
communities near protected areas is notable, as is the absence of certain economic sectors (107, 105). This
adds to the tensions that persist between environmental managers and other actors such as farmers and local
government bodies (107, 105).

Other factors also play a crucial role in participatory mechanisms. Despite advances in data digitization,
improvements in e-governance tools are still needed to enhance participation (I09). The lack of continuity in
governance and policy implementation is an issue that comes in for a great deal of criticism. For example, the
establishment of participatory structures at the regional level gained significant momentum under the leftist
coalition government in power between 2015 and 2023 (106, 108, 103). Additionally, stakeholders express
concerns about the “lack of coordination between administrations and the absence of multidisciplinary and
cross-sectoral teams that integrate all necessary perspectives” (106). In conclusion, while innovation in
participatory practices has been evident, the problems identified can be generally considered as issues
pending for the strengthening of the progress, rather than “hard” barriers. Therefore, our third expectation
is confirmed.

5.4. Strategic Foresight

The past decade has seen a steadily increasing emphasis on proactive foresight strategies for coastal
wetland governance in the Valencian community (108). Thus, our case study highlights certain instances that
integrate the use of prospective and predictive strategic planning tools. Among these, the most important
are digital models and sensorization, which are used to evaluate the cumulative impacts of climate change
on natural parks. As noted by our interviewees, data are being “used for a cumulative impact assessment of
the possible effects of climate change on the natural parks” (I08) and “hydraulic models for flood risk
prevention” (109).

Along these lines, zoning, based on the recovery capacity of each area, and dune regeneration are key
strategies. For example, in the case of I'Albufera wetland, historical data and cartography have been used to
project and consider future erosion trends: “Management included the use of historical aerial photographs
and comparative cartography to predict erosion trends” (113). Similarly, the use of updated cartographic
tools and monitoring systems such as the Water Material Suction System are fundamental for strategic
planning and informed decision-making (105).

Beyond issues related to the unpredictability of the climate (110), particularly precipitation (109), the important
but still modest progress reflected in the previous examples highlights the ongoing predominance of reactive
management strategies (I11). This issue, noted in both the political and technical fields, will not improve in the
immediate future: “We are not there and no improvement is expected” (110).

This limited general approach is further compounded by other barriers, such as those stemming from
“institutional fragmentation and lack of coordination in decision-making and policy integration” (I01). This
obstacle has a particularly negative impact on the coherence and effectiveness of coastal wetland
governance due to the lack of cohesion sometimes observed between the Spanish Ministry of the
Environment, responsible for nationwide coastal matters, and the Generalitat Valenciana, which is
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responsible for water management (I07). Respondents note the absence of a unifying prevention body:
“There is no body, let’s say, for prevention...that globally analyses all risks” (109).

The lack of political continuity also represents a significant barrier. Priorities frequently change with electoral
cycles, generating distrust and hindering the development of sustainable long-term projects. According to one
stakeholder, “short-term thinking is always prevalent...political support disappears or the commitment of the
council is not there” (I111). This reactive approach limits the ability to plan with a strategic vision.

Additionally, current regulations are often too strict and inflexible to deal with the dynamic challenges posed
by climate change. For one respondent, “the regulations and our plans are decrees of the Council that often
have a rigidity of the norms that does not allow you to change much” (107). Added to this is the fact that
the management of protected areas largely depends on the government, limiting autonomy and innovation in
governance (111).

The lack of evaluation in many projects is also mentioned: “Here no one evaluates the plans, or the projects,
or anything...no one is required to make an assessment of whether this plan that | implemented has turned
out well or badly” (106). This absence of feedback on the results prevents the adjustment of strategies and
the improvement of governance. The assessment of the results of past actions must be established as an
integral part of prospective governance so as to ensure that the policies and strategies fit the realities of
the area. Moreover, this feedback approach must be continuous and include the input of experts and local
actors. These actors “want...to give feedback on existing tools, or on what we consider may be missing” (103).
The limited innovations observed in this dimension, which highlight the widespread dominance of a reactive
vision of coastal wetland governance, oblige us to reject the fourth expectation of this article.

5.5. E-Governance Tools

Digital tools play a crucial role in fostering transparency and access to management information regarding
coastal wetlands. In some of the natural parks, management reports are digitized and made available online:
“The management reports are on the website, and you can consult them” (I01). This allows “the city council
to know where the data are or, at least, where to obtain them” (I03) and provides the public with access to
information: “All those records were also available...having it digitized and available to the public is also very
useful” (109).

In the field of environmental monitoring and adaptive decision-making, digital tools provide key data for the
management of ecosystems in real-time. In the littoral wetland of Alicante, “noise sensors have been installed
to promote natural spaces as places of well-being” (108). Additionally, these technologies help predict ecological
problems, such as the synchronization of bird reproduction with food availability: “We can predict whether
the main food, which is a crustacean called artemia, will synchronize its hatching with bird reproduction” (108).
Real-time data-driven decision-making allows for more flexible and effective management: “With these media,
in real-time, we can observe daily data that is updated every five minutes” (108).

Digital tools also play a significant role in the participation of the general public and the communication
between actors. In the coastal wetland of Pego-Oliva, mobile applications have been introduced to provide
information to visitors without the need for physical signage: “We set up mobile applications where you go
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to a place and they tell you things” (101). Furthermore, educational initiatives like “a podcast, and the
participation of environmental educators on Radio Pego” (I01) have been implemented. The new facilities
that digitization has provided for the public to lodge allegations are also highlighted: “It was very difficult
before, for example, to submit an allegation because of the lack of access” (109).

Regarding the management of invisible resources such as groundwater, digitization facilitates transparency
and efficiency in their use. A notable example is the E-Groundwater project, implemented in I'Albufera
wetland, which allowed local owners to report water extractions through a mobile application in exchange
for agroclimatic information (I05). This project generated trust among the actors involved by improving
transparency: “Transparency results in trust” (I05). Additionally, Al tools and digital viewers integrate
information on climatology, geology, and fauna, facilitating environmental studies: “Al itself has a significant
role here...providing all the existing data as open data” (I03).

However, despite its potential, the implementation of digital tools is still in its early stages and needs to be
made more dynamic. Some interviewees point out that “many demonstrative projects and many pilot actions
are needed for this to be seen and for it to gradually take hold” (103). They also note that already existing tools,
like the radio programme La Marjal Curiosa, are not being used extensively, highlighting the need for greater
promotion and adaptation: “La Marjal Curiosa has existed for years...but | don’t think it's used that much” (103).

In the technical field, the operation of tools like sensors and digital twins also presents limitations. For example,
calibration problems and software failures have been identified in the Natural Parks of the South of Alicante:
“The software is the crux of the matter...fine-tuning the sensor, calibrating it, and developing the graphs you
need” (108). These limitations also impact the transparency and accessibility of information, as it is still difficult
to identify the source of data in existing viewers: “What we lack is a clear understanding of the source of the
viewer's data...and how to integrate it” (I03). Nonetheless, although our study reflects that the implementation
of digital tools requires greater dynamism, the advances in innovation within this dimension lead us to partially
confirm the fifth expectation of the article.

6. Discussion and Conclusion

Through the lens of the evolutionary governance theory, this article has investigated the extent to which
innovative approaches have contributed to the evolution of coastal wetland governance. Specifically, it has
examined the barriers and opportunities that have shaped the governance of coastal wetlands in the Valencian
community since the 1990s. This has been achieved through insights gathered from a focus group and in-depth
interviews with stakeholders involved in six protected coastal wetlands, all listed in the Valencian community
and Ramsar catalogues of protected areas: LAlbufera, El Hondo, Lagunas de La Mata y Torrevieja, Marjal de
Pego-Oliva, Prat de Cabanes-Torreblanca, and Salinas de Santa Pola.

Regarding land-sea governance, the study reveals that despite progress made through the implementation of
key European, national, and regional legislation in recent decades, certain dependencies specific to the
Valencian context continue to pose significant barriers to governance innovation. Among the most critical
barriers identified are excessive institutional rigidity, inflexible legal frameworks, and poor coordination
between government bodies. These findings are consistent with previous research in coastal governance,
particularly regarding horizontal coordination challenges caused by siloed sectoral responsibilities and limited
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inter- and intra-organizational collaboration (O’Hagan et al., 2020). Similarly, our study reinforces earlier
conclusions by identifying additional obstacles such as insufficient human and financial resources, as well as
a lack of continuity in policy direction due to changes in government (Fobé et al., 2024). This reflects a
broader tension between long-term environmental objectives and short-term economic or political agendas
(Neal et al., 2018). Consequently, while our findings contribute valuable insights to the academic debates on
land-sea management integration, the results related to the first expectation remain inconclusive.

The situation in Valencia demonstrates how scientific knowledge can drive governance innovation, particularly
in aquifer conservation and the prevention of marine intrusion, through collaboration with universities and
research centres. These interactions tend towards the creation of broader science-policy-society ecosystems,
with higher potential for innovation through increased attention to scientific insights (Neilson & Sao Marcos,
2019). Nevertheless, this research also reports that progress remains limited by persistent communication gaps
between universities and government bodies, as well as by challenges in making scientific knowledge accessible
to the public. These deficiencies underscore ongoing issues related to the disorganized supply of scientific
evidence and associated barriers that hinder its communication and availability to policymakers (Elliott et al.,
2023). Further publications even highlight the risks posed by the erosion of scientists’ credibility due to populist
political discourses (Piwowarczyk & Wrébel, 2016). The latter issue aligns with additional evidence from the
present study that reflects political instability and inconsistent funding—factors that may arise from concerns
voiced and the electoral success achieved by skeptical actors. The complex balance of arguments regarding
the second expectation allows for partial validation.

The findings confirm previous conclusions in the literature that inclusive participation enhances the legitimacy,
acceptance, and effectiveness of governance (Day et al., 2021). In the Valencian community, this has been
facilitated by the establishment of governing boards and increased voluntary participation in bodies such as
citizen assembilies. In line with this, our study underlines the importance of building and utilizing networks
across multiple sectors and shareholders (Singh & Ort, 2020), thus suggesting that the third expectation is
fulfilled. It should be noted that challenges remain, including the lack of attention to leadership quality in
governing boards, the underrepresentation of certain groups in both institutional and participatory bodies, and
the limited influence of participatory assemblies compared to that of economic interests. Therefore, our results
echo previously identified gaps between the rhetoric and the reality of participation, which have frequently
limited meaningful engagement and have prevented the full realization of its expected benefits (de Vivero
et al., 2008). Indeed, these misalignments often stem from inconsistent stakeholder involvement or power
imbalances among groups (Grorud-Colvert et al., 2021).

Although early steps have been taken towards proactive planning, such as the use of digital models and
sensor technologies to anticipate environmental changes, management still tends to be reactive. Thus,
despite the positive emphasis in current scholarship on systems that incorporate extended policy horizons in
coastal governance (Fobé & Brans, 2013), practical implementation in our case study presents significant
challenges that lead us to reject the fourth expectation. Specifically, this research underscores the impact of
institutional fragmentation, rigid regulatory frameworks, inadequate evaluation mechanisms, and frequent
political shifts. These observations are consistent with broader literature highlighting persistent issues such
as the difficulty of accessing integrated (as opposed to sector-specific) information for anticipating future
developments and trends (Muccitelli et al., 2023), as well as the mismatch between foresight time horizons
and the short-term focus commonly applied in democratic policymaking (Neal et al., 2018).
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Digital tools enhance efficiency in littoral wetland governance by providing key data and making the
information more transparent and accessible. Relatedly, e-governance tools strengthen stakeholder
engagement, for example, through mobile applications and educational projects or by facilitating the
submission of comments and objections by members of the public. The outcomes of this study contribute to
the growing body of evidence on the benefits of digital tools for coastal management (European
Commission, 2022). These include improved transparency and accessibility of environmental information,
more effective monitoring and reporting of environmental policies, stimulation of innovation in green
technologies, and greater integration of evidence and stakeholder input into decision-making processes
(Casiano Flores & Crompvoets, 2023). Notably, implementation remains in its early stages and faces
challenges such as underutilization, technical limitations, and accessibility issues. Accordingly, our findings
also reflect the presence of specific structural, technical, and organizational barriers that shape the
trajectory and effectiveness of e-governance projects (Wilson & Mergel, 2022). Based on these findings, we
conclude that the fifth expectation is partially confirmed.

The specific findings for each expectation suggest that the opportunities arising from dependencies in the
Valencian region indicate the clear presence of innovation in three of the five dimensions analysed: scientific
knowledge, participatory practices and stakeholder involvement, and e-governance tools. Notably, across all
five dimensions, three interlinked enablers consistently underpin innovation: first, coordination bodies that
can formalize continuous dialogue among actors; second, digital platforms that aggregate real-time data into
shared dashboards; and third, adaptive management cycles that institutionalize learning from pilots and
emerging trends. Together, these cross-dimensional mechanisms can help create a self-reinforcing system in
which coordinated governance structures leverage digital tools to capture stakeholders’ insights and scientific
knowledge, and adaptive processes can translate those insights into flexible, forward-looking policies.

Likewise, several barriers are common across dimensions, including the lack of coordination between
different levels of government, inflexible regulations, frequent political changes, and irregular funding,
underscoring the importance of institutional and organizational dependencies. Yet these very barriers can be
reframed as enablers when leveraged in concert: cross-sector research networks can break down silos and
secure more stable financing; multi-stakeholder governance bodies can embed continuity against political
change; and interoperable digital platforms can unify data streams, streamline workflows between different
levels of government, and introduce adaptive regulatory feedback. In this light, sustainable innovation in
coastal wetland governance largely depends both on amplifying existing enablers and on transforming
entrenched barriers into elements of reinforcement across interconnected dimensions.

While this case study offers a detailed examination of a specific context, its findings cannot be directly
generalized to other regions. Future research could compare the results presented here across different
regions to assess their broader applicability, particularly regarding the expectations discussed here, which
were only partially confirmed or remain inconclusive. Further studies might also examine governance
innovation in coastal wetlands through alternative dimensions or by focusing on other environmentally
significant topics within this context (e.g., biodiversity conservation, water resource management, human
impact, and so on).
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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, LSls 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 (Alvarez-Romero et al.,
2011; Singh et al., 2021). This LS| 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; Marti & Garcia-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 (Marti &
Garcia-Mayor, 2020; Olcina Cantos & Mir6 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 LS| 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 workshop with 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 km? and is home to over five million inhabitants. Administratively, it is divided into three provinces:
Castelldn, 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 (Capdepén Frias, 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 Meteorologia, 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 Espanola de Radiodifusion, 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
LSls 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 team members (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 institutions
Ministry of Ecological Transition
Nature 2000 Network
Public administration Biodiversity Foundation
Project INTEMARES
Valencia City Council (Health service, Albufera Park)
Economic sector HOSBEC — Hotel and Tourism Association of the Valencian Community
Oceanografic Foundation
Climate Assembly
“Per I'Horta” (For the Orchard)
Ecology Action Agré

Foundations/NGOs

University of Portsmouth (Blue Green Governance Project)
Chair of Ecology at the University of Valencia

Cavanilles Institute of the University of Valencia
Academic & research sector  (Office of the Vice-Rector for Sustainability, Cooperation and Development)

University Paris Saclay
Euro-Mediterranean Center on Climate Change (CMCC)

Faculty of Law of the University of Valencia

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 LSl 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.

DATA COLLECTION
a )
Desk review on Valencian DATA ANALYSIS RESULTS
Community coastal
RESEARCH QUESTION governance and climate Ve ™ Ve ™
/ \ hazards situation
Which are the challenges
and opportunities L J Identification and
regarding the | Thematic analysis discussion of our identified
management of 4 v N challenges
environmental threats
in the Valencian g J J

Community coastline? - Sk |d&:\1::pci?]hgon alud -

1 - Climate hazards

| |
s v Sut” v N

2- Losers. and winners Analysis of the ways
3 - Environmental _ J L forward to reach different
managing tools | Cross-examination enabling conditions of
4 - Adaptation pathways Ve v N\ of results transformative adaptation
\ needed actions / Workshop with SHs and pathways
experts on environmental g J \_ J

governance
with the use of strategic
foresight analysis tools

~

1 - Ranking the three 3 - Evaluating 4 - Defining

2 - Identify losers and

most impactful X existing and missing necessary actions
. . winners for each .
climate hazards in N . environmental tools to support
! recognised climate . .
the Valencian hazards exploring transformative
Community LSI compromises adaptation pathways
INTERACTIVE EXERCISES

Figure 2. Step-by-step methodological framework, including the main topics addressed.
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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 LS| 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 & Mird
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 & Butrén, 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.”

Climate hazards 1t highest. concern 200 highesF concern SE highest'concern Total concern score
(3 points) (2 points) (1 point)
Coastal erosion 12 6 0 18
Increase in average temperatures 9 0 1 10
Sea level rise 6 2 2 10
Sea temperature increase 3 4 2 9
Extreme weather 3 0 6 9
Salinization 3 6 0 9
Decrease in rainfall 0 6 2 8
Biochemical contamination 0 6 2 8
Tropical nights 0 2 0 2
Heat waves 0 0 0 0
Sea storms 0 0 0 0

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,
and marine biodiversity, risk suffering irreversible damage that compromises both their economic sustainability
and the resilience of local communities. On the contrary, some winners, such as energy production, real estate,
and risk management industries, could exploit the new market opportunities generated by climate change.

Climate Hazards Identified Losers Identified Winners

e Construction companies

e Local inhabitants, tourism sector A . .
e Environmental restoration companies

Coastal erosion

o Energy sector

o All living beings including people « Air conditioning industry

Increase in average temperatures

o Climate refugees
e Natural environment managers (as representatives /
of society on conservation issues)

Sea level rise

e Biodiversity
o Professional fishermen
o Marine flora and fauna

Sea temperature increase e Tourism

o Biodiversity in agriculture

Extreme weather e Floods managers o Real estate

e Farmers
Salinization / /
e Tourism sector companies and tourists looking
Decrease in rainfall / for places without rain
e Farmers
o Desalination plants
Biochemical contamination / e Industry

Tropical nights

e Animals, plants and humans

e Thermal industry

Heat waves

/

/

Sea storms / /

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 (Belaid & 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 (Belaid & 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.

Existing tools in the Valencia Community Tools that are needed in the Valencian Community
Prior consultations in the creation of legislation Regulatory compliance indicators

Citizen observatory on the orchard of Valencia Platform that catalogs environmental metadata or indicates

Land Stewardship Organizations where to find it and how to access it
Platform such as: Meeting places for all actors
— Sea observers
— Stranding network Plans for monitoring and control of compliance with

Sea Monitoring Stations environmental laws and measures

Portal of participation and land stewardship agreements Load capacity meters in sun and beach destinations
with association in defense of nature

Dissemination mechanisms that reach the entire population:

Website where you can make complaints about attacks TV, radio, press

on territory and heritage
Control or effect for discharges to the coasts

( Tools that exist but are not used

Annual State of the Environment Report

Free legal aid
N\
( .
Cooperation area
adaptecca.es (Ministry Tool)
Territorisalised forecasts of climate change impacts

L Biodiversity databank

Desirable scenarios of future tools availability and management
Share and make data available
| use scientific knowledge for management
Take into account the new situation caused by climate change in public policies
Cooperation Zones

Sharing knowledge success stories

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 Adaptacion al Cambio Climatico en
Espafia—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 strategic mitigation and adaptation policies emerged, which must
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

Transformative adaptation Leading intitutions
pathways enabling conditions Potential strategies / needed actions / concerns and actors

* Design and implement participatory processes in management areas
o Ensure legislative coordination and facilitating SHs participation

. . . N . EU Commision,
 Provide clear direction and coordination mechanisms

EU Parliament, Spanish
e Promote organizations that make up the institutional structure of the spaces to be managed Government (Ministerio

 Ensure continuity of public policies for mitigation and adaptation across governments para la Transicion

. . . . . . . - Ecoldgica y el Reto
o Enrure the inclusion of domain-specific experts in the co-design, evaluation, and monitoring ‘ Demografico), Centro de

of adaptation strategies N N )
Simulacion Clinica de
Governance and * Encourage multidisciplinary participation and greater transversality between administrations lavante (CMAT),
engagement  Raise political sensitivity and awareness of scientific knowledge and data Valencian Government,
and Regional parliament
Local governments

e Coordinate decision-making between international actors
e Develop and communicate a shared sustainable development vision
 Cultivate a culture of collective commitment

* Promote environmental awareness among citizens
© Provide training for uncertainty management increase awareness among locals and visitors

0 Qo e Facilitate knowledge transfer and citizens participation
o Establish citizen assembleies to encourage participation improve mechanisms for citizen Regional Government
participation, awareness-raising and education Schools and NGOs
o Promote a long-term shift in citizen behaviour through education, social norms, and ‘ ((%reepPeace, AGRO, Seo
Behavioural incentives that foster environmental responsibility and daily sustainable practices BirdLife, Per I'Horta, etc.)
change * Develop community-based awareness-raising spaces and accessible toolkits of good Businesses
practices to guide environmental respectful development
o Encourage individual responsibility while ensuring systemic and policy-level changes
© Foster a sense of comradeship
& J & J
4 | . . N\ 4 N\
o Promote the culture of treating the planet as a shared home integrate outsourcing into
pricing mechanisms
® Reassess economic growth models in light of environmental limits and social equity,
exploring alternative pathways Intitutions in
e Promote sustainable growth models identity hotspots for preservation cooperation with Civil
O DI:I ‘ Society Organizations,

e Encourage self-compliance, integration, prevention and caution

and interest groups
e Change the economic system to align it with the limits of the planet and natural processes

Finances and

resources o Foster sustainable growth within ecological limits
e Promote degrowth as a transition model
(. J (. J
4 inati 2\ ( N
e Improve coordination across levels
- e Promote collective intelligence Agencia Estatal de
[ — ¢ Monitor consequences on marine biodiversity influence human behaviour through Meteorologia (AEMET),
7 knowledge and data communication unll;/lfer5|hes, and other
ublic agencies
U o Apply scientific and local knowledge in supporting decision-making increase availability of ‘ Fe.gA Hyilrographic
reliable data and counter of false information y :
Knowledge liable data and ter of false informati Confederations) at the
and data * Promote the use of participation and open data platforms at the regional level improve data national, regional, and

presentation and usability local level

© Ensure broader access to clear information
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Figure 7. Potential strategies, necessary actions, and main concerns associated with the four enabling
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 Meteorologia 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
Valéncia, Universitat Politécnica de Valéncia, Universidad de Alicante, and Consejo Superior de
Investigaciones Cientificas) are central for integrating scientific expertise and managing data. Schools, civil
society organizations, environmental NGOs, and local knowledge networks such as Greenpeace, Accio
Ecologista AGRO, Seo-BirdLife, Per '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
LSl 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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LS| 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 Informaciéon 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 & Abellan Lopez, 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
and multidimensional 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
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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.
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Abstract

This article presents a comparative account of the evolution of flood governance in the Dutch (Western
Scheldt) and Flemish (Sea Scheldt) regions of the Scheldt estuary through the lens of evolutionary
governance theory. Evolutionary governance theory is based on three assumptions: governance is
continuously evolving, change is contingent, and discourses are drivers of change. Employing a comparative
research design and secondary data analysis, this study examines how institutional, material, and discursive
factors, goals, path dependencies, and interdependencies have shaped flood risk governance and influenced
the integration of nature conservation goals alongside traditional flood safety objectives. While dike
reinforcement prioritizes flood safety, integrated strategies—such as transitional polders and dike
setbacks—aim to balance flood protection with ecological restoration. This is particularly pertinent in the
Scheldt estuary, where ecological degradation has raised concerns regarding the long-term loss of
biodiversity and ecosystem services. A significant challenge in transforming the governance of the estuary is
anticipating long-term risks while pursuing ecological and flood safety objectives. Through a longitudinal
cross-case comparison, this study identifies barriers to the adoption of nature-based solutions in flood risk
management. The findings emphasize the need for a more integrated approach that aligns flood safety and
nature conservation development policies for resilient and long-term climate solutions.
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1. Introduction

Flood risk governance has emerged as a critical field of inquiry within environmental governance, especially
in low-lying coastal regions bustling with activities yet vulnerable to hydrological extremes (Aukes et al.,
2020; van Slobbe et al., 2013). In riverine and estuarine systems, the interplay between flood management,
spatial planning, and the environment has far-reaching implications. For a long time, floods have represented
a driving force in the process of developing delta landscapes (Francesch-Huidobro et al., 2017). Audacious
structural actions have allowed communities to keep water away from cities (Sayers et al., 2021). As a result,
the Netherlands and parts of Flanders have been made inhabitable thanks to the complex system of
waterworks, such as dredging works, dikes, land reclamation, and dams (Disco, 2002; Francesch-Huidobro
et al., 2017). While having enormously contributed to the actual welfare of these countries, infrastructural
water works—expression of the hydraulic mission—have been questioned due to their economic, social, and
environmental impacts (Molle et al., 2009).

Principles of sustainable development started to emerge following a prolonged discursive struggle instigated
in the late 1950s and extended into the 1970s (Allan, 2003). Ecological consciousness about the damage
being done to nature prompted the so-called ecological turn in water management, first globally and then
locally (Allan, 2006; Disco, 2002). Rising concern about ecological risks led to strong public opposition to
large infrastructure projects. This brought environmental issues into the political spotlight and helped drive
major changes in environmental laws in many democratic countries. Nature was reconsidered as intrinsically
valuable, and it was emphasized that “civilization had been incurring heavy ecological debts” (Disco, 2002,
p. 208). Such ecological uptake became evident and was also observed in the Scheldt estuary. For example,
while the closing of the Oosterschelde was initially praised as a major work of civil engineering, it was soon
described as an environmental catastrophe (Disco, 2002). Although hard control infrastructure had not yet
“exhausted the technological means available” to cope with climate challenges, hard engineering approaches
began to be substantially questioned (van Slobbe et al., 2013, p. 949). The ecological turn in water management
was, however, mostly political rather than technical.

As flood control technologies became more reliable, flood-prone areas began to experience increased
urbanization driven by demographic and economic factors. This highlighted an important consequence: the
increasing exposure and vulnerability to flooding in the event of defense failures. It was then that innovative
concepts such as building with nature began to emerge as an alternative option to the hard engineering
approach, in response to both environmental and community concerns (van Slobbe et al., 2013). Nature-based
solutions began to be praised for their ability to achieve water security goals while adapting to climatic and
environmental changes, ecological values, and socio-economic functions (van Slobbe et al., 2013). However,
while the implementation of nature-based solutions for flood safety has been increasingly advocated, the
integration of ecological expertise into hydraulic engineering bureaucracies remains contested, and the extent
of actual change is still debated (Disco, 2002). These approaches continue to face persistent barriers rooted in
the dominant engineering paradigm of hydraulic bureaucracies or hydrocracies, which have historically relied
on command-and-control methods (Molle et al., 2009). In coastal regions, especially, decision-making is
further complicated by a diverse group of stakeholders, conflicting interests, and pre-existing institutional
frameworks (Aukes et al., 2020). Understanding how these institutional and technical path dependencies
shape the uptake of nature-based solutions is essential for exploring new modalities of knowledge
co-production and the potential reconfiguration of flood governance. This manuscript takes up that task.
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By adopting an evolutionary governance theory (EGT) perspective, this article offers a comprehensive and
nuanced understanding of the factors shaping flood risk governance, with particular attention to the
challenges of integrating ecological objectives alongside flood safety goals. EGT is particularly well-suited for
this study because it captures the complex, dynamic, and historically embedded nature of governance in the
Scheldt estuary by focusing on three fundamental premises: governance systems are continuously evolving,
influenced by both internal dynamics and external pressures; change is contingent, meaning that it depends
on a complex set of contextual factors, historical trajectories, and stakeholder interactions; and discourses,
or how issues are framed and communicated, play a pivotal role in driving governance change (Beunen et al.,
2022; Van Assche et al., 2014). This enables a deeper understanding of how governance evolves in response
to environmental changes, stakeholder interactions, and shifting priorities, making it ideal for analyzing the
integration of nature-based solutions alongside engineering approaches. This article contributes to flood risk
governance literature by highlighting the long-term, path-dependent processes through which ecological
and flood safety goals are negotiated in complex estuarine settings. In doing so, this research emphasizes the
often-overlooked role of physical conditions in shaping governance choices—an aspect that institutional
analyses, typically focused on actors, rules, and resources, tend to underplay in flood governance research.
Moreover, the article advances evolutionary governance scholarship by applying the EGT framework to the
field of flood governance, which remains relatively underexplored from this theoretical perspective.

Shared by the Netherlands and Flanders, the Scheldt estuary offers a unique and dynamic case for
examining these interdependencies. Originating in France, the Scheldt (355 km) flows through Belgium and
the Netherlands before reaching the North Sea; in Flanders, the tidal section is known as the Sea Scheldt,
extending to the Dutch border, where it becomes the Western Scheldt (Vlaams-Nederlandse
Scheldecommissie, 2019, 2025). The Sea Scheldt and Western Scheldt together form the tidal Scheldt
estuary. As one of Western Europe’s youngest and most natural estuaries (Zheng et al., 2021), it holds
significant ecological value. It plays a crucial role in nature conservation, water quality, and ecology, while
also supporting diverse interests such as fisheries, sand mining, tourism, and cultural heritage. Both the
Netherlands and Flanders have developed distinct governance strategies over time, shaped by their specific
socio-political contexts, historical developments, and environmental challenges. Flood risk management in
the Netherlands (Western Scheldt) has traditionally relied on engineering-based solutions like dike
enhancements, while Flemish strategies (Sea Scheldt) have increasingly incorporated nature-based
approaches. Conventional measures prioritize flood protection, but integrated strategies, such as transitional
polders and dike setbacks, seek to balance protection with ecological restoration. For example, in contrast to
poldering, which involves controlling water to reclaim and retain dry land, transitional polders are reclaimed
areas intentionally re-exposed to tidal influence (temporarily and partially) to restore natural processes such
as sedimentation and land elevation. By focusing on the Scheldt estuary, where ecological degradation
threatens biodiversity and ecosystem services, this study examines historical barriers and evolving
challenges to advancing sustainable, integrated flood risk management. The longitudinal analysis begins with
the catastrophic 1953 North Sea flood, which served as a critical juncture prompting major shifts in flood
governance, infrastructure, and institutional approaches in both the Netherlands and Flanders.

The manuscript is organized as follows. Section 2 outlines the theoretical frameworks that underpin this
research. Section 3 explains the case selection and research methodology. Section 4 presents the findings
from the longitudinal analysis of flood governance in Flanders and the Netherlands. Section 5 offers a
comparative discussion of the results and Section 6 concludes the study.
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2. EGT
2.1. Introducing EGT

Throughout history, the progress of human societies has been shaped by institutional change. Institutional
change can be defined as the ongoing process through which governance institutions comprising formal
rules, informal norms, and actor interactions evolve in response to shifting societal priorities, environmental
conditions, and historical legacies (Beunen & Van Assche, 2021; Van Assche et al., 2024). As a result, social
and economic development processes have always been closely linked to institutional change, whether
driven by a conscious willingness to deviate from established paths or triggered by external circumstances
such as crises or shocks (Micelotta et al., 2017; Samadi & Alipourian, 2021). Institutional change in ocean
and coastal governance consists of the continual evolution in how the resources in these realms are
managed and protected. Among the others, institutional change can be driven by the dynamic interplay
between shifting societal priorities and emerging resource scarcities (Schliter et al., 2013). For example,
when marine resources were abundant, there was little need for regulatory institutions because regulation
was unnecessary. However, as these resources became scarcer and demand increased, institutions began to
emerge to manage and protect them.

An alternative view on how institutional change can be explained is through the EGT. This perspective
suggests that changes in the environment and the way institutions—understood here as established systems
of rules, norms, and practices—respond to these changes gradually drive institutional evolution and,
potentially, lead to institutional change. While some institutions adapt to changing conditions over time,
others may persist despite inefficiencies due to historical path dependencies, the influence of entrenched
interests such as dominant coalitions, or actors who benefit from the status quo, or the inherent complexity
of the governance process. Institutional change is not necessarily a matter of survival of the fittest, but
rather an ongoing process of adaptation and reconfiguration shaped by different selection pressures and
governance contexts. Institutions can be diverse because they are influenced by selection pressures and the
environmental conditions they encounter. Furthermore, institutions carry a form of heredity associated with
the evolution of habits (Hodgson, 2004). However, unlike genetic inheritance, which tends to produce exact
copies apart from occasional mutations, habits are not replicated with the same precision across
long-standing institutions (Sperber, 1996).

Moreover, EGT views governance as a constantly evolving process, driven by co-evolution between actors
and institutions (Van Assche et al., 2013). Changes in governance occur even without intentional steering, as
actors and institutions continuously interact and influence each other. While this dynamic interaction may
appear similar to what discursive or constructivist institutionalist perspectives describe as path-shaping
change, EGT distinguishes itself by emphasizing evolution as a non-linear, recursive, and multi-dimensional
process. In EGT, evolution refers not only to shifts in actor strategies or institutional structures but also to
how discourses, power dynamics, and rule systems co-evolve in unpredictable and contingent ways. This
evolutionary process unfolds without a central guiding logic, driven instead by constant feedback loops and
historical embeddedness. Actors adapt through their engagement with institutions, which function as
coordination mechanisms ranging from simple rules to complex political laws, while also interacting with
informal institutions such as social norms, traditions, and unwritten practices. Actors are not static but
evolve through these interactions and discursive means, using knowledge and narratives to strategize and
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understand themselves, even as discourse shapes and constrains their strategies (Schliiter et al., 2020;
Van Assche et al., 2013, 2024).

In the literature on environmental governance, there is frequent advocacy for significant institutional change,
such as reform, innovation, and transformation, to effectively address several pressing environmental
governance issues (Beunen & Patterson, 2019). Institutional change is driven by purposive actions but also
by ongoing patterns of interpretation and behavior, all of which are shaped by the various dependencies that
define the governance context. Therefore, reforms in the context of institutional change in any country,
especially those with an impact on the economy or the environment, must consider the country’s unique
local and cultural contexts. Because institutional change is often an incremental process, countries with rich
cultural traditions and deep historical roots need to quickly identify and address the key drivers of change
(economic change, social stress, or environmental crisis) that may accelerate or inhibit the change process
(Faghih & Samadi, 2021). Viewing environmental governance through an evolutionary lens implies adopting
a holistic approach, thereby emphasizing the critical role of the temporal dimension and the impact of past
policies (Beunen & Van Assche, 2021; Beunen et al., 2022).

EGT offers a distinctive perspective when compared to other institutional and discursive governance
theories. While EGT fits within the broader landscape of governance theories, its dynamic and
multidimensional approach contrasts with more static or linear theories. For example, traditional
institutionalism, including rational choice and historical institutionalism, focuses on institutional stability and
incremental change (Thelen, 1999). In contrast, EGT conceptualizes governance as inherently evolutionary,
emphasizing the co-evolution of institutions, actors, and power relations over time (Van Assche et al., 2013).
EGT highlights path dependency and co-evolutionary processes, providing a more dynamic perspective than
traditional institutionalism (Flrstenberg, 2016). Another interesting element is that discourse analysis and
EGT complement each other in understanding governance dynamics. Both approaches acknowledge the
influence of power/knowledge relationships and discourses (Hardy & Thomas, 2015; Rydin, 2021). EGT links
discourses to material changes in governance, emphasizing the co-evolution of knowledge, power, and
institutions (Van Assche et al., 2014). While discourse analysis focuses on language, narratives, and power in
shaping governance outcomes (Rydin, 2021), EGT extends this by linking discourses to broader governance
frameworks and actor configurations. In comparison, sociological institutionalism and discursive
institutionalism differ in their focus on the social and cultural context of institutions. Sociological
institutionalism emphasizes the role of norms, values, and cultural frameworks in shaping institutional
behavior and governance dynamics. It focuses on how institutions are shaped by broader societal structures
and ideologies (Saurugger, 2017). On the other hand, discursive institutionalism emphasizes the role of ideas,
discourse, and narratives in shaping institutional change (Zurni¢, 2014). Like EGT, it emphasizes language
and ideas as the primary drivers of change, rather than the co-evolution of institutions, actors, and
power dynamics.

EGT is particularly useful for examining how co-evolutionary processes shape governance and options for
change (Partelow et al., 2020). In sum, the key contribution of EGT is its multidimensional and temporal
depth, recognizing the continuously evolving configuration, shaped by interdependent institutions,
discourses, actors, and power relations. While some strands of institutionalist theory, such as discursive or
constructivist approaches, emphasize institutional change and path-shaping dynamics, EGT offers a more
explicit focus on co-evolution and recursive feedback across multiple dimensions. Its emphasis on historical
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contingency and non-linear change complements institutional, discursive, and network theories, while
offering a more integrated framework for understanding complex, long-term governance transformations.
EGT also offers a promising framework for understanding institutional change over time, making it suitable
for longitudinal case studies. It views governance as an evolutionary process shaped by cognitive capacities,
ideas, and decision-making (Lewis & Steinmo, 2012). EGT emphasizes the co-evolution of governance
systems, highlighting how steering options emerge from unique governance paths and contextual factors
(Beunen & Van Assche, 2021). This approach is particularly important for analyzing experimental governance
arrangements, where decision-making roles between governments and citizens shift and are institutionalized
differently across cases (Ubels et al., 2019).

2.2. EGT Dimensions

Through the lens of EGT, the evolution of governance is characterized by the continuous interplay of multiple
dimensions, each of which exerts a shaping and constraining influence on decision-making processes over time
(see Figure 1). These dimensions encompass institutional structures, material realities, discursive influences,
governance goals, historical path dependencies, and interdependencies, all of which co-evolve to form the
governance landscape.
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Figure 1. Key dimensions and dynamics shaping marine and coastal governance through an EGT lens.

The institutional dimension captures the interaction between formal and informal rules, network-based
steering, and knowledge systems (Van Assche et al., 2014). Governance arrangements emerge from the
dynamic relationship between political and regulatory structures, shaping how institutions evolve and
influence decision-making processes. Over time, formal legal frameworks, including laws, regulations, and
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formally adopted policies and guidelines, interact with informal norms and practices, leading to gradual
transformations in governance structures.

The material dimension refers to the role of natural and man-made elements in shaping governance. In marine
and coastal governance, environmental conditions, resource availability, and man-made infrastructure, such
as ports or artificial reefs, influence governance dynamics. As governance must adapt to ecological
constraints, technological advances, and socio-economic needs, the presence or absence of these material
factors affects decision-making processes. Changes in these patterns can significantly alter governance
strategies and institutional responses, such as ecosystem degradation or technological innovation.

Language, narratives, and framing play a central role in governance through the discursive dimension. EGT
highlights how discourse acts both as a tool for influencing policy and as a constraint on governance options
(Partelow et al., 2020). Governance strategies often take the form of “productive fictions,” meaning they are
based on narratives that must be continuously adapted as they rarely unfold exactly as expected (Van Assche
et al., 2020). The dominance of particular narratives can shape policy directions, define governance priorities,
and reinforce power structures within governance systems.

The goal dimension emphasizes how existing goals and aspirations shape governance decisions. Along with
path dependence and interdependence, goal dependency is one of the three core dependencies in EGT; this
influences how governance systems evolve in response to their external environment (Van Assche et al.,
2013). Goals within a governance system are not static but evolve through historical trajectories,
interactions among actors, and the broader socio-political context (Beunen et al., 2015). The long-term
visions embedded in governance structures guide decision-making processes but also constrain the range of
available policy options.

Path dependency highlights the enduring impact of historical decisions and institutional legacies on the
evolution of governance. Past policy choices, institutional structures, and vested interests shape current
governance configurations, often creating inertia that makes rapid transitions difficult (Van Assche et al,,
2024). Self-reinforcing mechanisms consolidate existing institutional frameworks, making it challenging to
break away from established governance patterns (Vergne & Durand, 2010). The interplay between path
dependence, interdependence, and goal dependence determines how governance systems adapt or resist
change over time. Recognizing these historical constraints is essential for designing effective governance
innovations that acknowledge institutional realities rather than assuming the possibility of rapid structural
overhauls (Schmidt & Spindler, 2002).

Finally, interdependency is a fundamental concept in the study of governance that underscores the mutual
influence and reliance among governance elements, including actors, institutions, and knowledge systems
(Schliter et al., 2020; Van Assche et al., 2024). Governance does not operate in isolation. Rather, it is shaped by
intricate connections and feedback loops, where changes in one component often trigger responses in others.
To illustrate this dynamic interdependence, consider the potential consequences of a newly implemented
regulation that restricts fisheries in a coastal region. Such a regulation could lead to economic shifts among
fishing communities, prompting changes in livelihood strategies, shifts in market dynamics, or even increased
pressure on alternative marine resources. In turn, these socio-economic changes may influence future policy
decisions, illustrating the dynamic and co-evolutionary nature of governance interdependencies.
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This interconnected nature of governance is particularly evident in complex systems such as coastal
governance, where terrestrial and marine environments interact, creating dynamic interdependencies within
social-ecological systems, which have ecological components and governance rules, regulations, and
resource users in the social component (Dahdouh-Guebas et al., 2021; Eger et al., 2021). The relationships
between governance actors, regulatory frameworks, and material realities such as resource availability and
environmental conditions add further layers of complexity. These intricate interdependencies exert a
profound influence on decision-making processes, the effectiveness of policy, and the adaptability of
governance. Consequently, the design of integrated frameworks that can effectively respond to the evolving
challenges posed by these intricate interdependencies is imperative.

By integrating these dimensions, EGT establishes a comprehensive framework for understanding
governance as a continuously evolving process shaped by institutional structures, material conditions,
discursive influences, long-term goals, and historical constraints. This perspective underscores the
complexity of governance evolution and highlights the need for adaptive strategies that account for
co-evolutionary dynamics.

3. Methodology

This study employs a comparative research design grounded in qualitative methods. Desk research draws on
a variety of sources, including governmental reports, policy documents from Dutch and Flemish authorities,
legislation, and scientific studies. These materials pertain to key flood management initiatives such as dike
reinforcement (Room for the River program) and nature-based solutions. Central to the analysis are major
policy frameworks, including the Dutch Delta Plan and the Flemish Sigma Plan, supplemented by recent policy
updates like the Dutch High Water Protection Programme (Hoogwaterbeschermingsprogramma, 2021) and
the Flemish Integrated Water Policy Plan (Codrdinatiecommissie Integraal Waterbeleid, n.d.-a). Data analysis
followed a primarily deductive approach, structured according to the dimensions of the theoretical framework.

The Scheldt basin covers a total catchment area of approximately 21,863 km? and is home to over 10 million
people (on average 477 inhabitants per km? Mees et al., 2016). The Scheldt river originates in Saint-Quentin,
France, and flows for 355 km, primarily through Flanders (Belgium), before reaching the North Sea near
Vlissingen (the Netherlands). The river can be divided into distinct sections (see Figure 2): from its source to
Ghent, it remains a non-tidal freshwater river known as the Upper Scheldt; beyond Ghent, it transitions into
a predominantly tidal river extending to Temse, where it becomes the Sea Scheldt (Zeeschelde). This section
consists of a brackish upper stretch from Temse to Antwerp and a lower saltwater stretch from Antwerp to
the Belgian-Dutch border. Beyond this point, the river continues as the Western Scheldt, flowing through
Dutch territory and branching into multiple channels before reaching the North Sea (Baeyens et al., 1997;
Meire et al., 2005).

The Dutch Western Scheldt and the Flemish Sea Scheldt are both highly vulnerable to flooding due to their
low-lying geography and proximity to the North Sea. The Western Scheldt serves as a major shipping route
to the port of Antwerp and is part of the Dutch Delta, renowned for its advanced flood defense systems.
Over the past two decades, flood risk management in the region has shifted from traditional
infrastructure-based solutions, such as dike reinforcement, to more integrated approaches, such as
depoldering and nature-based solutions. Depoldering involves restoring previously reclaimed land to the
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Figure 2. Sea Scheldt and the Western Scheldt.

estuary by breaching dikes and allowing tidal waters to re-enter low-lying areas; this provides additional
capacity for tidal waters, thereby mitigating flood hazards. This shift was driven, in part, by the recognition
of the deteriorating biodiversity conditions within the estuary, prompting a reorientation towards nature
conservation and ecosystem restoration. The Sea Scheldt plays a pivotal role in both flood management and
ecological restoration. While facing flood risk challenges analogous to those experienced in the Netherlands,
Flanders' governance is influenced by distinct institutional, discursive, and material dependencies.
Historically, flood risk management in the Sea Scheldt has centered on dike construction and reinforcement.
However, in recent decades, Flanders has been recognized for its efforts in floodplain restoration and
adaptive management, reflecting a gradual shift towards more integrated water management approaches.

Two main reasons for the cross-case comparative approach are identified in this study. First, the
cross-border nature of the Scheldt estuary provides a valuable opportunity to explore how institutional
responses to flood risks have developed in parallel yet distinct ways in the Netherlands and Flanders.
Although both regions share a long history of flood risk management, their governance trajectories have
diverged over time, shaped by different socio-political and institutional contexts. Second, understanding
these differences is a crucial step toward the future harmonization of cross-border policies—an essential
goal for achieving environmental objectives, reducing flood risks, and protecting biodiversity, especially
considering evolving European regulatory frameworks. By analyzing the Dutch (Western Scheldt) and
Flemish (Sea Scheldt) contexts through the lens of evolutionary governance, this study not only identifies
key similarities and differences but also stresses the need for coordinated strategies that integrate flood
protection with ecological restoration when promoting long-term resilience and sustainability in shared
river systems.
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4. Results

This section explores the evolution of flood risk governance in the Western Scheldt (Section 4.1) and Sea
Scheldt (Section 4.2), followed by an examination of their interactions (Section 4.3). The study offers insights
into how past dependencies influence present and future governance responses. A summary of the main
empirical findings—organized by case and EGT dimensions—is presented in Table 1 for the Western Scheldt
and Table 2 for the Sea Scheldt.

4.1. Western Scheldt (The Netherlands)
4.1.1. Dike Reinforcements After the Storm Surge of 1953 (1953-2005)

Following the catastrophic storm surge of 1953, which claimed 1,836 lives, the Dutch government enacted
the Delta Act in 1957 and the Delta Plan, whose works (Deltawerken) began in 1958. The Delta Plan was
primarily based on a strategy of coastline shortening (Meijerink, 2005), proposing the construction of large
dams to close off the estuaries in the southwestern delta. The Delta Plan was based on a strong belief in
engineering solutions (discourse dimension). During the implementation of the Delta Plan, most of the
estuaries of the rivers Rhine, Scheldt, and Maas were closed off in order to shorten the coastline and to
better protect the southwestern delta from sea flooding, demonstrating a clear goal dependency. However,
the Western Scheldt estuary was an exception to this closure strategy. To maintain navigational access to
the Belgian port of Antwerp (material dimension), the authorities opted to reinforce the dikes along the
estuary instead of closing it, thus causing a change in the material dimension. These dikes meet the flood
safety standards that were legally defined in the aftermath of the 1953 disaster (institutional dimension).
As a result, the Western Scheldt remains the only natural estuary in the southwestern delta, preserving a
significant ecological value (Saeijs et al., 2004, p. 5; material dimension). It encompasses several important
natural reserves that serve as critical habitats for bird species. Notable sites include the Verdronken Land
van Saeftinghe (about 3,500 ha), designated a Ramsar site since 1995 and located near the Belgian border,
the Schor van Waarde (100 ha) near Hansweert, and the Verdronken Zwarte Polder (73 ha) in the mouth of
the estuary (Sistermans & Nieuwenhuis, 2004). Although the Western Scheldt has remained open, ongoing
activities such as channel deepening and maintenance dredging works to support navigation have caused
significant morphological alterations to the estuary and significant habitat degradation (changes in the
material dimension). In 2005, the Dutch government concluded new international agreements with the
Flemish region and the Flemish community on the joint management of the Scheldt estuary, dredging works,
and ecological compensation measures (institutional dimension). These international agreements included
plans to compensate for the ecological damage caused by the dredging by returning land to the estuary
through depoldering.

4.1.2. Conflicts Over Depoldering Along the Estuary (2005-2022)

Ecological experts have consistently emphasized that depoldering is the only effective strategy for restoring
nature in the Scheldt estuary (Smits et al., 2006). This approach—returning land to the water to compensate
for ecological losses—is part of a new discourse that challenges the long-standing tradition of protecting the
land from sea and river floods by building dikes. However, the plans for depoldering were met with
significant opposition from the majority of Zeeland's residents, politicians, and landowners, particularly
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farmers (A. Van Buuren et al., 2010). Opposition extended to the provincial government, the Dutch
parliament, and the court. Much of this opposition can be partly attributed to Zeeland's history and cultural
identity. Following the devastating storm surge of 1953, dikes were reinforced, and the land was protected
from flooding. The idea of giving land back to the sea or the river did not fit into the deeply rooted culture of
controlling nature. Additionally, landowners strongly opposed giving up their property, reflecting entrenched
path dependencies. In the course of protracted debates over depoldering, alternative plans were proposed,
but depoldering proved to be legally necessary to compensate for ecological losses in the estuary
(institutional dimension).

In 2022, 17 years after the decision was made, the depoldering of Hedwige polder was finally carried out,
marking a significant transformation in the material dimension. While depoldering is widely regarded as an
effective measure to restore nature and compensate for ecological damage in the Western Scheldt, its
contribution to flood safety remains minimal. For example, the depoldering of the Hedwige polder, situated
near the Belgian border at the narrowest point of the estuary, reduces upstream water levels by only a few
centimeters. Further downstream, where the estuary widens significantly, similar interventions have no
measurable effect on water levels. However, depoldering can indirectly improve flood safety by restoring
natural floodplains, promoting sedimentation, and creating buffer zones that absorb storm surges. Unlike
rigid seawalls and dikes, which can fail under extreme conditions, restored wetlands and tidal areas adapt
dynamically, strengthening coastal resilience over time. These natural barriers help dissipate wave energy,
lower flood risks, and adapt to rising sea levels. However, their effectiveness depends on local conditions,
sediment availability, and management strategies. In many cases, depoldering alone is not sufficient for flood
protection and must be integrated with other measures in broader coastal protection strategies. Research
demonstrates that various human interventions in the estuary, such as channel deepening, sediment
extraction for infrastructure development, and commercial sand mining, have caused significant changes in
the material dimension. These activities have widened the underwater trench, further altering the ecological
and hydrodynamic balance of the estuary. The wider main trench has caused the tidal wave from the North
Sea to move more quickly through the estuary. This effect is amplified by sea level rise and meteorological
conditions, leading to higher water levels and greater water volumes (Nicolai et al., 2023).

4.1.3. The Implementation of New Flood Risk Standards and Innovative Dike Concepts (2022-Present)

Rising concerns about the impacts of climate change led to significant institutional changes (institutional
dimension), culminating in the enactment of the Delta Act in the Netherlands in 2012. This act serves as the
foundation for the Delta Programme, a national program focused on flood risk management and freshwater
supply. The Act establishes the role of the Delta Programme commissioner, responsible for advising on the
programming of the Delta Programme measures and ensuring long-term financial security through the Delta
fund (Ministerie van Infrastructuur en Waterstaat, 2018). The Ministry defines flood protection policies and
sets frameworks for other authorities (goal dimension). Since 1953, significant population and economic
growth, along with the effects of climate change, have driven a revision of flood risk standards (institutional
dimension). Enhanced land protection behind the dikes has led to substantial investments in these areas
(material dimension), and while the frequency of disasters has declined (material dimension), the potential
for damage has increased considerably (Saeijs et al., 2004, p. 4). Under the new standards, flood protection
infrastructure across the Netherlands, including the dikes along the Scheldt estuary, requires reinforcement.
The national government and regional water authorities jointly fund these reinforcements.
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The Flood Protection Programme (Hoogwaterbeschermingsprogramma) primarily aims to meet flood safety
standards but also explores opportunities to integrate additional objectives, such as recreation and nature
development (Meekoppelkansen; Avoyan & Meijerink, 2021). However, the costs associated with these
additional objectives are not covered by the program and must be financed through other policy sectors.
Due to budgetary constraints, the program follows a “sober and efficient” approach, which strives to use
existing resources as efficiently as possible and by making sure no additional costs are incurred
(Hoogwaterbeschermingsprogramma, 2021). The national government and regional water authorities jointly
fund the dikes’ reinforcements along the Scheldt estuary.

From a flood safety perspective, the most effective measures along the Western Scheldt involve reinforcing
existing dikes, which is why dike reinforcement remains the predominant approach. As a result, the Flood
Protection Programme reinforces past strategies (path dependency). Whereas, from an ecological
standpoint, depoldering or dike realignment would be the preferred alternative. However, the program does
invest in innovative dike concepts, such as transitional polders (Weisscher et al., 2022). This approach
involves temporarily reopening dike-protected areas to tidal influence, allowing sediment to accumulate
until the land rises well above mean sea level, after which it can be returned to its original function
(Weisscher et al., 2022). This nature-based solution leverages natural sedimentation processes, integrating
flood safety with ecological objectives. Regarding the interplay between power and knowledge systems
(institutional dimension and interdependencies), expertise in flood risk management and climate change
scenarios remains central and highly influential. Additionally, the cross-border Flemish-Dutch Scheldt
Commission (Vlaams-Nederlandse Scheldecommissie) with the Dutch-Flemish Schelderaad as an advisory
board, conducts long-term system analyses on both nature conservation and the accessibility of the Scheldt.
In the Flemish-Dutch Scheldt Commission, Flanders and the Netherlands work together on a sustainable and
vital Scheldt estuary. As an impressive economic hub and valuable natural area at the same time, the estuary
is of vital importance to the environment. These insights will be integrated into a revised long-term vision for
the Scheldt in the coming years.

Table 1 shows how flood management of the Western Scheldt (in the Netherlands) has changed over time.

Table 1. Evolution of flood governance of the Western Scheldt (the Netherlands) from an evolutionary
governance perspective.

Western Scheldt (the Netherlands)

EGT dimensions

Phase 1

Phase 2

Phase 3

Goal dimension:
Governance
objective

Flood protection

Flood safety, but also
depoldering to
compensate for ecological
degradation

Flood safety and updated
flood safety standards

Material dimension:
Natural and human
patterns

Dike heightening and dike
enforcement, closing of
the estuaries with the
exception of the Western
Scheldt

Attempt to depolder while
channel deepening,
sediment extraction, and
commercial sand mining
continue

Strengthening the dikes:
Innovative dike concepts
like transitional polders
integrate sedimentation
and nature-based solutions
alongside traditional
reinforcement
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Table 1. (Cont.) Evolution of flood governance of the Western Scheldt (the Netherlands) from an evolutionary
governance perspective.

Western Scheldt (the Netherlands)

EGT dimensions

Phase 1

Phase 2

Phase 3

Discursive Control over nature via Ecological turn: water Strengthening the dikes:
dimension: hydraulic engineering and system perspective, possibilities for nature
Narratives and navigation concerns working with nature. restoration, “building with
impact on towards balancing safety Depoldering challenges nature” becomes a popular
governance and economy traditional flood control discourse

approaches based on dikes
Institutional The Delta Act and Nature compensation was Delta Programme

dimension: Formal
and informal rules

Deltaplan define the
framework for intervention
and flood safety standards

legally required to
compensate for ecological
damage in the estuary

commissioner, funding
mechanism, Flood
Protection Programme,
and strengthening of flood
safety

Path dependencies:
Historical
developments

The 1953 disaster shaped
Dutch flood protection
policy; historical navigation
needs ensured the
Western Scheldt remained
open

Zeeland’s post-1953 flood
protection created a
culture of controlling
nature with dikes.
Landowners opposed
depoldering due to its
clash with regional identity

The Flood Protection
Programme reinforces
historical practices,
especially dike
reinforcement, reflecting
path dependencies in flood
management

Interdependencies:
Mutual influence of
governance
elements

Safety standards balance
with navigation needs,
keeping the Western
Scheldt open for economic
and historical maritime
reasons

Ecological turn. Dike
culture and landowner
resistance challenge
nature-based approaches
amid ongoing dredging

Depoldering to offset
ecological damage, yet
flood safety continues with
strengthening the dikes

4.2. Sea Scheldt (Belgium)
4.2.1. Dike Reinforcements and Controlled Flood Areas After 1976 (1976-2005)

Significant flood events occurred in 1953 and 1976, causing extensive human, infrastructural, and
environmental damage. While the 1953 flood sparked discussions in Belgium about the need for risk
management, it was the 1976 flood that ultimately led to the development of the Belgian Sigma Plan.
In 1976, conditions for inundation triggered a storm surge that flooded Ruisbroek. The failure of the Vliet
dike on the Rupel, a tributary of the Scheldt, resulted in two fatalities and severe property damage
(Sigmaplan, n.d.-a). In response, the Sigma Plan was introduced, drawing inspiration from the Dutch Delta
Plan (institutional dimension). Ratified in 1977, the Sigma Plan outlined a series of projects prioritizing flood
safety (goal dimension). The plan's flood control strategy included three key interventions, namely:
heightening river embankments, establishing flood-controlled areas, and constructing a storm surge barrier
downstream of Antwerp (material dimension; Broekx et al., 2011; Kellens et al., 2013). Heavily influenced by
the Dutch approach, the plan reflected a reliance on hydraulic engineering to control natural forces,
reinforcing a discursive dependency. Following institutional reforms in the 1980s, water governance was
transferred to the regions, granting Flanders water management authority and establishing the legal
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framework for the Flemish government to implement the Sigma Plan. Since the 1980s, the Flemish region
has been responsible for managing both navigable and unnavigable waterways. However, oversight was
divided among multiple administrative authorities, each tasked with implementing integrated water
management. The legal aspects of this governance structure are discussed later in this section, following an
overview of the events and dependencies that shaped the Sigma Plan.

The prevailing discourse of control over nature aligned with the programmatic framework for a corps of
engineers to manage water in line with the Sigma Plan’s objectives, illustrating a discursive dimension and a
form of institutional dependency. Implementation efforts continued throughout the 1980s, initially focusing
on smaller flood control areas (Vikolainen et al., 2015). By the 1990s, 75% of the Sigma Plan projects had
been completed, although the planned storm surge barrier at Oosterweel was canceled due to excessive
costs (Heyse, 1997). Meanwhile, larger projects—such as the Kruibeke-Bazel-Rupelmonde—faced delays
due to stakeholder opposition over the use of polders as flood control areas (interdependency).
The Kruibeke-Bazel-Rupelmonde case demonstrates how, over 35 years beginning in the 1970s, water
management evolved from a purely technical engineering approach to a more integrated flood risk
management strategy (Vikolainen et al., 2015). However, the perceived success of flood control areas may
have contributed to public complacency. As dike construction facilitated urban expansion, it created a path
dependency that influenced decision-making in subsequent phases.

4.2.2. More Controlled Flooding Areas After 2005, in a coalition Between Hydraulic Engineers and
Ecologists (2005-2025)

Over three decades, a series of problem-framing shifts reshaped the implementation strategy, moving away
from the hydraulic engineering solutions of the 1970s and 1980s. In the 1990s, environmental
considerations became central, followed by a shift in the 2000s toward stakeholder involvement and
compensation-based approaches. To address opposition, a gradual transition toward a multi-purpose space
for the river approach emerged, integrating flood security, ecological restoration, compensation, and local
value creation. As policy goals expanded (goal dependencies) to encompass flood safety, environmental
concerns, and later compensation, the material dimensions became increasingly interwoven. This resulted in
a complex set of challenges in balancing dike-heightening measures with depoldering to manage flood risk in
an environmentally sustainable manner.

In the early 21st century, Flemish authorities engaged in international cooperation with the Dutch, aligning
with developments at the EU level, including the adoption of the Water Framework Directive (2000/60/EC)
and the EU Birds and Habitats Directive (2009/147/EC). At the same time, they updated the Sigma Plan,
restructuring it around four key pillars: safety, environment, economy, and recreation (Sigmaplan, n.d.-b).
The Sigma Plan evolved in parallel with EU legislation, reflecting a new form of institutional dependency.
By incorporating new scientific insights, the Sigma Plan’s core focus shifted toward a multifunctional
approach to flood protection, including cross-border cooperation. This marked a transition from a traditional
flood control response to a risk-based approach, prioritizing nature restoration and recognizing the river’s
economic significance (interdependency; Kellens et al., 2013).

While the updated Sigma Plan continues to prioritize safety through dike construction, a discursive
dependency emerged as a result of the ecological turn; this called for a water system perspective and a
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commitment to work with nature. This approach aimed to create more space for the river through
floodplains (Mees et al., 2016). Rather than attempting to prevent floods, the plan adopted a strategy
focused on protecting densely populated and industrialized areas from flood damage (Broekx et al., 2011).
The combination of flood safety and nature development goals marked a shift in path dependencies,
exemplified by a coordinated partnership between the Flemish Waterways Agency, responsible for hydraulic
engineering and water management, and the Flemish Agency for Nature and Forests, tasked with nature
development and nature conservation monitoring (Sigmaplan, n.d.-b).

The updated Sigma Plan raised complex questions regarding land use, particularly in areas designated for
depoldering (goal dimension). Successful implementation of the Sigma Plan projects required cooperation
between farmland owners and water managers, as some agricultural land was repurposed to create nature
reserves. For example, the Hedwige-Prosper tidal area alone required 4,500 ha (Sigmaplan, n.d.-b).
Collaboration between organizations such as the Boerenbond (the Flemish professional association of
farmers) and the Flemish Waterways Agency was essential in facilitating the implementation of the Sigma
Plan projects (interdependencies). To address landowner concerns, a series of flanking policies was
introduced as part of negotiations to compensate farmers for land lost to flood control areas. These
measures included phased implementation, allowing some projects to begin only when farmers became
eligible for pensions; financial remuneration, offering competitive land prices with an additional
“reinvestment fee”; land exchanges, where the Flemish Waterways Agency purchased land outside project
areas to provide farmers with the option of compensation in either money or land; and damage
compensation, ensuring that farmers who continued managing land within project areas received
compensation for crop losses.

The implementation of the updated Sigma Plan also operates within a broader economic and international
context. The management of the Scheldt has historically prioritized maintaining navigable channels to secure
access to the Port of Antwerp, Europe’s second-largest port, which received approximately 15,000 vessels in
2019 (Elias et al., 2023; Plancke et al., 2022). Given the economic significance of the port, the Scheldt basin
remains densely populated and supports key industrial interests along the Sea Scheldt. As a result, policies
must balance the estuary’s ecological health with its economic and functional interdependencies.

4.2.3. Do the New Challenges Require a Continuation of the Coalition and/or New Partners? (2025-2030
and beyond)

By 2030, the updated Sigma Plan will be fully implemented, prompting the Flemish Waterways Agency and
the Department of Mobility and Public Works to prepare for a third Sigma Plan. This next phase will focus on
flood safety measures in response to climate change impacts. While policy development is ongoing, current
discussions emphasize the importance of managing unnavigable waterways upstream, recognizing land
management as a critical factor in ensuring flood safety in the Sea Scheldt (goal dimension). This focus
extends to the broader management of watercourses in Flanders, closely linked to the implementation of
integrated water policy.

Since the 1990s, water management in Flanders has undergone an ecological shift. Previously centered on
stream regulation, the approach has evolved to encompass the entire water system, emphasizing
area-specific, integrated water policy at the river basin scale (Crabbé, 2008). Despite the establishment of
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informal river basin committees in the 1990s and their formalization in the 2000s, watercourse management
remains fragmented, leading to inefficiencies. The following section outlines “integrated water policy” in
Flanders and the complex governance network shaped by institutional dependencies resulting from the
strict separation of powers in managing navigable and non-navigable waterways.

At the Flemish level, the Coordination Committee on Integrated Water Policy—established in 2004 and
chaired by the Flemish Environment Agency (Vlaamse Milieumaatschappij)—oversees the coordination of
integrated water policy (Cod6rdinatiecommissie Integraal Waterbeleid, n.d.-a). The Decree on Integrated
Water Policy (approved in 2003) serves as the legal framework for implementing the EU Water Framework
Directive (2000/60/EC) and the Floods Directive (2007/60/EC; institutional dimension). This decree defines
water systems in Flanders as a cohesive and functional network of surface water, groundwater, waterbeds,
banks, living ecosystems, and related physical, chemical, and biological processes, along with associated
technical infrastructure (Codrdinatiecommissie Integraal Waterbeleid, n.d.-b). Flemish water systems are
categorized into three levels: border-crossing river basin districts (e.g., Scheldt and Meuse), river basins
(Scheldt, Meuse, lJzer, and Polders of Bruges), and sub-basins (11 across Flanders; Tréltzsch et al., 2016).
The management of non-navigable waterways is distributed across multiple authorities, creating path
dependencies. First-category non-navigable waterways are overseen by the Department of Environment
and executed by the Flemish Environment Agency. Second-category non-navigable waterways fall under the
jurisdiction of provincial authorities. Third-category non-navigable waterways are managed by municipalities.
Polders and wateringen (district-based water boards) manage second- and third-category waterways at the
local level. This fragmented management structure poses challenges to achieving a fully integrated water
management approach in Flanders.

The challenges Flanders faces in designing its climate adaptation strategy post-2030 are primarily driven by
meteorological unpredictability, which calls for more integration of land management with water managers
upstream. With increasing average precipitation, Flanders is experiencing wetter winters and drier summers,
often accompanied by frequent heavy rainfall and thunderstorms. These shifts introduce additional goal
complexities into water system management, converging three key flood risks: pluvial, fluvial, and coastal
flooding (Vlaamse Overheid, 2023). The summer 2021 “water bomb,” which caused unprecedented flooding
in Wallonia, served as a stark reminder of the potential for further human suffering and economic damage
unless adaptation measures are taken. The Weerbaar Waterland report calls for a shift to a more holistic
systems approach, emphasizing the need for clear flood safety objectives at the Flemish level for flood risk
management (Ovink et al., 2022). Unlike the Netherlands, these flood safety standards have not yet been
established in Flanders (goal dimension). A blend of nature-based solutions and hydraulic engineering
requires a robust institutional framework capable of efficiently implementing blue-green measures at the
sub-basin level. This includes utilizing river valleys for flood management and adopting strategies to retain
more runoff rainwater upstream (material dimension). These adaptation efforts are aligned with Flanders'’
obligations under the EU Nature Restoration Regulation (EU2024/1991), which sets targets for restoring
free-flowing rivers by 2030 and includes additional requirements for floodplain conditions (institutional
dimension). The next Sigma Plan will need to find a way to reconcile the region’s obligations at the basin
level with its responsibilities for both flood risk management and nature restoration, as dictated by regional
and EU requirements.

Table 2 summarises how flood management of the Sea Scheldt (Flanders) has changed over time.
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Table 2. Evolution of flood governance of the Sea Scheldt (Flanders), from an evolutionary governance

perspective.

Sea Scheldt (Belgium)

EGT dimensions

Phase 1

Phase 2

Phase 3

Goal dimension:
Governance
objective

Flood safety

Goal complexity: flood
safety and depoldering as
nature compensation

Goal complexity: flood
safety and nature. Outlook
for upstream water
management

Material dimension:

Natural and human
patterns

Dike heightening and dike
enforcement, flood control
areas, and a storm surge
barrier

Further dike heightening
measures combined with
nature development in a
large number of flood
control areas, with
occasional depoldering

Development of reserve
flood control areas
specified in the updated
Sigma plan. Introducing
more meanders

Discursive Control over nature via Ecological turn: water Climate adaptation calls for

dimension: hydraulic engineering, system perspective, more integration of land

Narratives and inspired by the Dutch working with nature, and management with water

impact on Room for the River managers upstream,

governance tackling new challenges
such as drought and water
bombs

Institutional Sigma Plan provides the Co-evolution of European Further EU requirements

dimension: Formal
and informal rules

programme framework for
the corps of engineers

directives (nature
compensation for
deepening Scheldt, EU
legislation, and Birds and
Habitats Directive)

Integrated Water Policy

via the Nature Restoration
Regulation: ensure the
good condition of
floodplains

Path dependencies:

Historical
developments

Development behind the
dikes because of a
(potentially false) feeling
of safety

A coalition between
hydraulic engineers and
nature development
agencies

Hindrances are associated
with the strict separation
of management between
navigable and
non-navigable waterways

Interdependencies:

Mutual influence of

governance
elements

Stakeholder resistance led
to the evolution from
technocratic approaches
towards economic
solutions (land buying)

Balancing ecological
demands with navigable
waterways is important for
the economy

Feasibility of flood control
areas and urban land use

4.3. Alignment and Divergences

The results of our analysis, detailed in Tables 1 and 2, reveal distinct governance trajectories in the
Netherlands and Flanders. While both countries share similar goal dimensions across the three periods, they
differ in material, discursive, and institutional aspects, path dependencies, and interdependencies. In the
discursive realm, both countries initially embraced a control-over-nature paradigm in phase 1, with Flanders
being influenced by the Dutch approach. The ecological turn in phase 2 marks a moment of divergence,
although both countries adopted nature compensation measures under EU obligations, outcomes varied.
In the Netherlands, path dependencies rooted in a tradition of hydraulic control sparked resistance to
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nature-based solutions such as depoldering. By contrast, Flanders’ redesign of the Sigma Plan fostered
collaboration between engineers and nature development agencies, enabling the implementation of
nature-based interventions. Phase 3 underscores further divergence. The introduction of the Delta Act in
the Netherlands institutionalized long-term budgeting for flood safety, a significant shift in the institutional
dimension, but sidelined nature-based strategies. Meanwhile, Flanders' governance remains fragmented due
to path dependencies; the administrative divide between navigable and non-navigable waterways impeded a
fully integrated water management. Despite these differences, the Flemish-Dutch Scheldt Commission
emerges as a key point of convergence on the perspectives of nature and flood risk management in the
Scheldt. It anchors shared perspectives on nature and flood risk management, aligning institutional power
and knowledge around a long-term vision for the Scheldt. The institutional dimension and
interdependencies of power and knowledge coalesce around the Flemish-Dutch Scheldt Commission as an
institution in which flood risk management and climate change scenarios remain central. As the EU Nature
Restoration Regulation takes effect, the Flemish-Dutch Scheldt Commission will play a central role in
integrating nature-based solutions into future flood governance for the estuary.

5. Discussion

The legacy of engineering-driven water management in the low-lying coastal regions of the Scheldt estuary
has long shaped flood risk governance in the Netherlands and Flanders. Hydraulic infrastructure, grounded
in command-and-control paradigms, has historically dominated governance strategies, prioritizing
technological control and flood defense. However, as ecological consciousness grew and environmental
concerns gained traction, a gradual transition toward integrated governance emerged—one that balances
flood safety with ecological restoration. This shift aligns with the broader ecological turn in water
management, offering opportunities to rethink flood resilience through nature-based solutions and climate
adaptation. This shift also reflects the continuous evolution of governance systems, a key premise of EGT,
where internal institutional dynamics and external regulatory pressures shape governance trajectories
(Beunen et al., 2022; Van Assche et al., 2014).

The growing recognition of nature-based solutions as viable alternatives highlights the increasing role of
ecological considerations in flood risk governance. However, deeply entrenched institutional and technical
path dependencies, shaped by historical trajectories and actor coalitions, have continued to constrain their
large-scale implementation (Hanger-Kopp et al., 2022; Pierson, 2000). In flood risk governance, technical
and institutional lock-ins have favored traditional engineering solutions and limited transformative shifts
(Seebauer et al., 2023; Vitale, 2023). These constraints illustrate the contingency of governance change.
Where institutional transformation alone is insufficient, broader alignment of policy, discourses, and
regulatory pressures is necessary to drive systemic reform (Lieberman, 2002; North, 1990).

The differences encountered in the Dutch and Flemish governance trajectories in the Scheldt estuary can be
largely explained by material conditions and how these interact with discursive and institutional dynamics in
shaping policy decisions. Initially, both regions prioritized large-scale hydraulic infrastructure, reinforcing the
dominance of traditional engineering paradigms. However, as the ecological turn in water management
gained momentum, governance strategies began to diverge. In the Netherlands, flood management
remained heavily rooted in engineering-based approaches, exemplified by the Delta works. Two key material
factors have influenced flood governance in the Dutch side of the estuary, namely the estuary’s strategic
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economic role for the port of Antwerp and the limited flood protection benefits of depoldering, making
large-scale ecological restoration politically and financially challenging. For what concerns the first material
factor, the Western Scheldt remains the only tidal branch in the southwestern Netherlands that has not
been dammed, preserving its unique ecological value (M. W. Van Buuren et al., 2015). Regarding the second,
unlike the Room for the River program, where floodplain expansion demonstrably reduced water levels,
Dutch water managers struggled to justify depoldering in the wide Western Scheldt, where flood safety
benefits were minimal. Financial constraints further entrenched this approach, as sunk costs in flood defense
infrastructure limited the feasibility of alternative strategies (Avoyan & Meijerink, 2021). Moreover, deeply
ingrained socio-political narratives continued to prioritize land reclamation and economic interests over
ecological restoration, fueling resistance from landowners and policymakers. In contrast, Flanders embraced
a more adaptive governance model, driven by European regulatory frameworks and a shifting policy
discourse that framed nature-based solutions as legitimate flood management tools. Unlike in the Western
Scheldt, where depoldering offered little direct flood protection, in the Sea Scheldt, floodplain expansion
significantly reduced peak water levels, directly benefiting urban centers like Antwerp. This material
advantage facilitated greater acceptance of nature-based solutions. Additionally, evolving societal
discourses in Flanders increasingly framed nature as integral to water governance, strengthening the
legitimacy of nature-based solutions, and this integrative approach was further institutionalized by giving a
strong role in the coordination of the Integrated Water Policy to the Flemish Environmental Agency.

While material conditions influence flood risk management choices, the relationship between ecosystem
restoration and flood protection is also shaped by evolving societal discourses on the role of nature.
The differences between the two regions highlight the pivotal role of discourses in governance
transformation—another core tenet of EGT. In Flanders, evolving narratives redefined nature as an integral
component of flood management, strengthening the legitimacy of nature-based solutions and facilitating
their uptake. In the Netherlands, by contrast, discursive change remained constrained by economic and
political interests that continued to prioritize land reclamation and infrastructural resilience over ecological
restoration. The Hedwige Polder case illustrates these tensions, where depoldering was implemented only
under international legal obligations despite prolonged societal and political resistance.

While external shocks such as the 1953 and 1976 floods have historically shaped governance responses,
they primarily reinforced existing infrastructural paradigms rather than catalyzing transformative change.
As Meijerink (2005) observes, the Delta Plan—despite its groundbreaking scale—represented a continuation
rather than a rupture with pre-existing governance traditions. This pattern exemplifies how governance
evolution is shaped by historical dependencies, where crises often reinforce dominant paradigms rather than
dismantling them (Boin et al., 2009). Applying an EGT lens to flood governance in the Scheldt estuary reveals
that institutional reform or discursive shifts alone do not drive systemic change; instead, transformation
requires the alignment of policy integration, regulatory frameworks, and shifting societal perspectives.
Although the Room for the River program signals growing recognition of ecologically informed approaches in
the Netherlands, tensions persist between traditional engineering solutions and the need for adaptive,
nature-based strategies. The Dutch case illustrates the challenge of overcoming entrenched governance
structures, whereas the Flemish trajectory suggests that governance adaptation is most successful when
material, institutional, and discursive shifts converge.
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6. Conclusion

The case studies show that the transition toward integrated flood risk governance is a non-linear and
contingent process, shaped by historical legacies, stakeholder dynamics, and external pressures. While
aligning flood risk management with ecological restoration enhances resilience and promotes sustainable
estuarine ecosystems, the pace of change remains incremental in both the Belgian and Dutch parts of the
Scheldt estuary. Traditional institutional analysis frameworks often fail to capture the complex
interdependencies shaping flood risk management. EGT helps address these limitations by emphasizing that
governance systems evolve continuously through internal and external pressures. EGT also stresses that
change is contingent upon historical trajectories, stakeholder interactions, and contextual factors, with
discourses playing a key role in governance transitions (Beunen et al., 2022; Van Assche et al., 2014).
The governance of the Scheldt estuary exemplifies these dynamics. Unlike many other governance theories,
EGT points explicitly to the relevance of materialities. The case studies convincingly show that differences in
material conditions partly explain why nature-based solutions to flood risks were adopted more easily in the
Belgian than in the Dutch part of the Scheldt estuary. However, as we have seen, institutional choices also
matter, as integrated water policies, combining green and blue governance, are more embedded in
organizational structures in Flanders, while in the Netherlands, flood risk governance by a sector-based
approach is more dominant.

The application of EGT to other cases of flood risk governance will teach us more about similarities and
differences in trajectories of flood risk governance and the relevance of material and other conditions for
understanding these differences.
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Abstract

This article explores the establishment of a maritime spatial planning (MSP) framework in Slovenia. Following
revised spatial planning legislation and the Directive 2014/89/EU, Slovenia initiated the development of
processes and procedures for integrated MSP. Drawing on a dedicated research project, the article presents
a proposed methodology grounded in the ecosystem approach, forming a foundation for integrated
land-sea interaction planning. The framework outlines a four-phase process: (1) preliminary MSPlan
preparation, (2) MSPlan preparation, (3) MSPlan monitoring and evaluation of implementation, and
(4) ongoing MSPlan monitoring and updating. Each phase consists of independent or sequential steps, which
are also linked procedurally between the phases. A central feature linking the preliminary and main
preparation phases is stakeholder involvement. While the MSPlan preparation phase ensures broad
stakeholder participation, the preliminary phase engages those representing strategic development or
conservation interests. Experts and other stakeholder groups may also be involved directly in the planning
process. The article concludes by evaluating the adopted Slovenian MSPlan, highlighting deviations from the
proposed process and assessing the extent of its implementation in relation to the original plan. It also
emphasises the importance of developing the MSP process and its procedures in parallel to ensure strong
alignment and facilitate a smoother preparation of the final MSPIlan.
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1. Introduction

The purpose of this article is to present the concept of maritime spatial planning (MSP) processes and
procedures in Slovenia, as developed in the research project by Goli¢nik Marusi¢ et al. (2018). The aim is to
inform the broader professional community about Slovenia’s approach to MSP. This discussion is particularly
relevant in the context of the current MSP-related project (BlueGreen Governance, n.d.), which focuses on
blue-green governance and includes the Northern Adriatic as one of its case study areas. For Slovenia, this
area is addressed through the maritime spatial plan (MSPlan). A clear understanding of the process and
procedures behind the MSPlan's preparation is essential for effective integration into cross-border MSP
governance frameworks, one of the core objectives of the BlueGreen Governance project (BlueGreen
Governance, n.d.).

The implementation of MSP in Europe has been extensively analysed in academic and policy literature,
particularly following the adoption of Directive 2014/89/EU (2014), which established a common
framework for MSP across member states. MSP is designed to coordinate the spatial and temporal
distribution of maritime activities, promote sustainable development, and support marine environmental
protection. However, implementation across Europe remains heterogeneous, shaped by differing legal,
institutional, and socio-economic contexts (Jay et al., 2013; Jones et al., 2016). Accordingly, there are some
key issues identified in the literature, spanning from governance complexity and institutional fragmentation,
environmental considerations and ecosystem-based approach, data availability and integration, stakeholder
participation and legitimacy, spatial conflicts and blue growth pressures, to actual MSPlan implementation,
adaptability, and monitoring.

Regarding governance complexity and institutional fragmentation, it is evident that European MSP operates
within complex governance systems involving multiple levels and actors, often resulting in fragmented
responsibilities and weak cross-border coordination (Jay, 2010; Zaucha, 2014). These challenges are
particularly acute in transboundary sea basins such as the Baltic Sea and North Sea (Schultz-Zehden & Gee,
2019) as well as the Adriatic Sea. Therefore, the North Adriatic Sea is taken as a cross-border case study in
the BlueGreen Governance project (BlueGreen Governance, n.d.), where institutional capacities and
readiness for a cross-border approach to the climate-water-biodiversity nexus are explored.

As one of the core principles of Directive 2014/89/EU (2014), the application of an ecosystem-based
approach emphasises multi-disciplinary knowledge and cross-border cooperation through cross-sectoral
planning that integrates shipping, fishing, renewable energy, conservation, and tourism. Nevertheless,
environmental concerns remain frequently subordinate to economic growth agendas (e.g., Qiu & Jones,
2013). Cumulative impact assessments and protection of marine biodiversity are not consistently embedded
in planning frameworks (Katsanevakis et al., 2020), although according to Directive 2014/89/EU (2014),
monitoring, data-sharing, and stakeholder involvement are essential, especially as balancing economic
development with ecological protection can create tensions.

Therefore, effective MSP depends on high-quality spatial data, but significant gaps persist in availability,
standardisation, and cross-sectoral integration (Ehler & Douvere, 2009; Stelzenmiiller et al., 2013).
Integration of ecological, economic, and social dimensions remains a scientific and technical challenge (Kidd
& Ellis, 2012). In this respect, data availability and integration, as well as stakeholder participation and
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legitimacy, represent two key issues that need to be addressed in developing the process and procedures of
MSP to ensure as smooth and efficient an MSPlan as possible. According to the literature review, the depth
and quality of stakeholder engagement also vary. For example, Twomey and O’Mahony (2019) refer to a
comparative study in the European Atlantic, stressing that government decision-makers and statutory
stakeholders are usually well or even overrepresented. Civil society stakeholders such as NGOs, the science
community, and local community groups also play an active role; however, stakeholders from industry are
usually under-represented. However, the legitimacy of MSP processes hinges on more inclusive and
deliberative participatory models (Katsanevakis et al., 2011). Therefore, considerable emphasis should
already be placed on this when setting up the processes and procedures, including the timing and design of
both engagement processes and participatory processes.

Although industry stakeholders usually do not participate in participatory processes, there are sectors that
show increasing interest in marine space, which often leads to spatial conflicts (e.g, Schultz-Zehden et al.,
2019). The MSP literature emphasises the need for tools to manage trade-offs and resolve multi-sectoral
conflicts (e.g., Flannery et al., 2016, 2018).

Jones et al. (2016) emphasise the necessity of adaptability and monitoring in the revision of several
European MSP approaches, and in doing so highlight several key issues that should be taken into account
when setting up the processes and procedures for MSP. Their findings indicate that (a) MSP often prioritises
specific sectoral objectives aligned with national strategic priorities, resulting in limited implementation of
the integrated approach envisioned in the MSPlan; (b) MSP processes tend to be complex, fragmented, and
ad hoc rather than adaptive and cynical; (c) top-down processes tend to dominate, rather than being
undermined by the potentially conflicting priorities of other stakeholders, whose participation is usually
somehow compelling at a conceptual level, however would their applicability in reality appear to be limited
by the ad hoc, complex, sectoral fragmented and top-down characteristics of the structures and processes
of actual MSP, which are more focused on strategic sectoral planning; and (d) blue growth is the overarching
priority, often aligned with strategic sectoral priorities, despite growing indications that the 2020 Good
Environmental Status target is unlikely to be met. It is concluded that the realities of MSP often contrast
with widely recognised concepts and ideals. In practice, integrated-use MSP, driven by political expedience
and blue growth priorities, diverges from—and may even compete with—ecosystem-based MSP, including
marine protected area networks, guided by Good Environmental Status priorities (Jones et al., 2016).

A key message for the preparation of MSP processes and procedures is the need to pay critical attention to
possible future gaps between an MSPlan and its implementation. This should include a mechanism for
critically analysing whether the realities of the MSPlan are consistent with its concept and for supporting the
development of processes and procedures that enable sustainable adaptability and monitoring of
MSPIlan implementation.

In the context of MSP in Europe, this article further presents a proposal for the process and the procedures for
the preparation and implementation of the MSPlan for Slovenia. Directive 2014/89/EU (2014) requires every
coastal member state of the EU to set up an MSP process and to prepare and adopt an MSPlan. Slovenia, as
a Mediterranean country, must also implement the Protocol on Integrated Coastal Zone Management in the
Mediterranean (Protocol on integrated coastal zone management in the Mediterranean, 2009). In this context,
detailed knowledge of current and expected conflicting interests and situations, overlaps in actual land uses
and regimes, and the water-economy-ecology-society nexus is of great importance.

Ocean and Society o 2025 o« VVolume 2 o Article 10452 3


https://www.cogitatiopress.com

S cogitatio

This article is based on the research project, entitled Development of the Process and Procedures for the
Preparation of Integrated Maritime Spatial Planning (2016-2018), which was co-financed by the Ministrstvo
za naravne vire in prostor (in English, Ministry of Natural Resources and Spatial Planning [MNVP]) and
the Slovenian Research and Innovation Agency. The article aims to present the process of establishing the
procedures and mechanisms required to develop the MSPIlan. This includes stakeholder engagement, the
definition of the MSPlan’s content and format, and a proposed approach for monitoring its implementation.
It also highlights several key innovations, such as the identification of relationships and interactions within
the process itself, as well as between the process and the supporting procedures, both of which are critical
for ensuring the successful preparation of the MSPlan.

The structure of the article is as follows. Section 1 introduces the fundamental premises of MSP, offering a
general overview of the European MSP literature in highlighting key issues and research questions. Section 2
presents the rationale for sustainable MSP and introduces the conceptual framework, emphasising the
integration of ecosystem-based and collaborative approaches. Section 3 focuses on the development of
processes and procedures for the MSPlan. It details the formal framework, outlines the preparation process,
explores the relationships between its stages and steps, describes the implementation procedures, and
reflects on the interactions between processes and procedures. Section 4 outlines the proposed contents
and formats of the MSPlan. Section 5 discusses the implementation potential and challenges of the
proposed MSP approach, reflects on the current MSPlan of Slovenia, and provides insights relevant to both
the BlueGreen Governance project (BlueGreen Governance, n.d.) and the broader scientific community.
Section 6 concludes with a summary of the key findings and messages.

2. Conceptual Framework

The definition of the conceptual framework is justified by Directive 2014/89/EU (2014), which establishes a
framework for MSP, mandates the use of an ecosystem approach, and promotes the coexistence of relevant
activities and uses. The integration of ecosystem and collaborative approaches represents the basic starting
point for the development of the conceptual framework of MSP.

The ecosystem-based approach as a planning and management principle primarily refers to the balance of
human activities regarding the ecosystem characteristics of the area and aims to maintain the structure and
functioning of marine ecosystems while enabling sustainable economic activity (e.g., Douvere & Ehler, 2011;
Katsanevakis et al., 2011). For this reason, in the context of spatial planning, it represents a sustainable
approach and an integral starting point. It is important to understand that just as space is, ecosystems are.
That ecosystems can be compatible differently with different activities and that activities do not necessarily
have to be negatively correlated with the functioning of ecosystems.

The ecosystem approach is, therefore, also a tool that offers a framework for action and a principle for the
management of land, water, and resources, supporting their conservation and sustainable use in an impartial
and equitable way, aligning with the principles outlined by the Convention on Biological Diversity (2000).
This approach calls for a comprehensive understanding of ecosystem structures, functions, and interactions,
ensuring that planning decisions are grounded in ecological realities.
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By considering the ecosystemic approach, MSP can become a tool for careful and rigorous control of human
activities by positioning them spatially and temporally in the natural marine environment in such a way that
they do not compromise its functioning and quality. The ecosystem approach establishes the scientific basis
for reconciling the different economic, social, and environmental demands on the marine environment with
its carrying capacity. In this context, planning serves as an effective tool and process for preventing conflicts
among different users of marine space and its adjacent inland areas, enabling the sustainable management of
activities and the enhanced protection and conservation of marine living resources (Maes, 2008).

Further, the implementation of the ecosystemic approach in MSP as a tool and framework of measures enables
the integration or implementation of the concept of adaptive governance (e.g., Ansong et al., 2017). Adaptive
governance in policy processes that address complex problems highlights the importance of experimentation,
strengthening adaptability, long-term monitoring, continuous improvement, learning capacity, and stakeholder
involvement. Flexible approaches can theoretically align policies and governance activities with new insights,
changing circumstances, and emerging preferences. According to Giebels et al. (2013), adaptive governance
can be understood as an attempt to increase the flexibility of management systems to adapt more successfully
to constant change. This is based on the recognition that states of equilibrium in social and environmental
systems are temporary and vulnerable. Thus, the dynamic, multidimensional, and multi-level nature of adaptive
governance, which usually involves many different actors, contains specific characteristics and requirements
concerning how knowledge is acquired and used in the decision-making process.

Incorporating adaptive governance into MSP ensures that planning processes remain responsive and
resilient. It involves the regular monitoring and evaluation of both environmental and socio-economic
outcomes, facilitating iterative improvements and informed decision-making. By fostering collaboration
among diverse stakeholders and integrating scientific knowledge with local insights, adaptive governance
enhances the legitimacy and effectiveness of spatial planning initiatives (e.g., Ansong et al., 2017;
Frank-Kamenetsky et al., 2023).

In summary, the ecosystem-based approach provides a holistic framework for MSP that harmonises human
activities with ecological systems. When coupled with adaptive governance, it enables planners to navigate
the complexities of environmental management, ensuring that development is both sustainable and equitable.
Together, these approaches support the creation of resilient socio-ecological systems capable of withstanding
and adapting to future challenges. Such reasoning represents the basic underlying principle in further shaping
and developing the process and procedures of MSP Goli¢nik Marusi¢ et al. (2018) proposed for Slovenia.

3. Development of the Process and Procedures for the MSPlan

This section reflects on the conceptual basis of the MSPlan preparation process and presents the results
in terms of the key process phases and their characteristics for achieving an integrated MSPlan. Firstly, it
highlights the formal framework that must be understood before developing the MSP process and procedure.
Secondly, the article presents the proposed process and procedures for MSP in Slovenia as developed by
Goli¢nik Marusic et al. (2018). The proposal for the MSPlan preparation process was conceptualised on three
interrelated premises:
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1. The concept of MSPlan monitoring should be considered and known already in the preparation phase
to ensure meaningful and effective monitoring of both the implementation of the MSPlan and the state
of the environment.

2. Analyses of the obtained expert studies, other relevant sources, and the state of the environment
constitute the first step in the MSP process and lead directly to a well-balanced spatial plan.

3. To identify the approaches and tools needed to support and implement the process from the outset,
thereby enabling the effective implementation of the process.

Accordingly, we suggested the MSPlan preparation process to consist of four phases, as shown in Figure 1
(Phase 1: preliminary preparation of the MSPlan; Phase 2: preparation of the MSPlan; Phase 3: monitoring and
evaluation of the implementation of the MSPlan; and Phase 4: modification and amendment of the MSPlan),
and are commented in detail in Section 3.2.

PHASE 1 PHASE 2 PHASE 3 PHASE 4

Baseline State-of-the art
studies and analysis

Monitoring and
evaluation

Report on
MSPlan
implementation

Initiatives and

Stakeholder 5 o
their evaluations

identification Scenarios and

visions

Evaluation
of MSPlan
implementation

ICT platform

set up
MSPlan draft

MSPlan

Evaluation of refinement

indicators and
data

+
ICT platform
maintenance

Figure 1. A flowchart of the MSPlan process structure. Source: Goli¢nik Marusic et al. (2018). Note: ICT stands
for information-communication technology.

Initial MSPlan
monitoring
set up

MSPlan
proposal

MSPlan

3.1. Formal Framework

This section presents an overview of the key supranational commitments/obligations and their
implementation, and an overview of relevant national strategies and programmes, including the
interpretation of current legislation (Zakon o urejanju prostora [ZUreP-3], including Zakon o varstvu okolja
[ZVQ]-2, Zakon o varstvu narave) for the implementation of MSP.

The key obligations to which Slovenia has committed are as follows:

e A requirement under Directive 2014/89/EU (2014) establishing a framework for MSP foresees the
establishment of MSPlans by EU member states by 31 March 2021 at the latest. In 2021, Slovenia
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adopted the first MSPlan of Slovenia, and in 2025, it carried out the first three-year assessment of its
implementation as part of the Slovenian Spatial Development Report drafted in 2024.

¢ A requirement of Directive 2008/56/EC (2008) establishing a framework for action by the EU in the
field of marine environmental policy (Marine Strategy Framework Directive) for each member state to
draw up a marine strategy for its marine waters in respect of each marine region or subregion concerned.
Slovenia fulfils this requirement with the current Marine Environment Management Plan for the period
2022-2027 (MNVP, 2022).

e A requirement under Directive 2000/60/EC (2000) for member states to ensure that a river basin
management plan is drawn up for each river basin district lying entirely within their territory. Slovenia
fulfils this requirement with the Decree on Water Management Plans in the water areas of the Danube
and the Adriatic Sea for the period 2023-2027 (Government of the Republic of Slovenia, 2023).

e As a party to the Protocol on Integrated Coastal Zone Management in the Mediterranean (Protocol on
integrated coastal zone management in the Mediterranean, 2009), Slovenia is required to prepare a
national strategy for integrated coastal zone management, as well as plans and programmes for its
implementation. There is currently no national strategy for integrated coastal zone management.
The Decree on the Maritime Spatial Plan of Slovenia (Government of the Republic of Slovenia, 2021)
about the Protocol on Integrated Coastal Zone Management in the Mediterranean highlights the need
for the state to establish the coastal zone as a special management area and to set up a management
structure for integrated coastal zone management.

The inclusion of maritime-related topics can be found in some Slovenian strategic documents.

At the national level, a Resolution of the Maritime Directorate of the Republic of Slovenia (National Assembly
of the Republic of Slovenia, 1991) underscores the importance of pursuing a maritime-oriented economic and
development policy, promoting the prudent use of the coastal area, preserving natural and cultural heritage,
and ensuring maritime regulation in accordance with international law.

The Resolution on the National Maritime Development Programme of the Republic of Slovenia (Government
of the Republic of Slovenia, 2010) provides guidelines for the development of maritime affairs and thus more
efficient use of advantages such as access to the Adriatic Sea, a modern cargo and passenger port, and a
maritime economy and education. Regulation is envisaged through state spatial plans. The document also
discusses the possibility of developing a maritime cluster and protecting the marine environment.

The Development Strategy of Slovenia 2030 (Government of the Republic of Slovenia, 2017) mentions marine
resources in the chapter on sustainable management of natural resources. It is committed to the effective
management of coastal and marine resources and the achievement of their good status.

The valid Spatial Development Strategy of Slovenia 2050 (MNVP, 2023) provides strategic guidelines for the
spatial development of offshore uses and the related spatial development of the coastal zone and other
areas of influence, both at the national and supranational level. Within the framework of the guidelines for
specific areas, it pays special attention to the development of activities at sea and in the coastal zone.
The strategy aims to balance economic growth, environmental protection, and sustainability. The Port of
Koper and its hinterland infrastructure play a crucial role in connecting Slovenia to key European corridors.
The region promotes sustainable tourism, agriculture, and fisheries while striving for the protection of
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natural and cultural assets. Marine-related industries are prioritised, while harmful coastal activities are
restricted. Cross-border cooperation with Italy and Croatia enhances transport, tourism, and energy
infrastructure. Climate adaptation measures address sea-level rise, droughts, and urban pressures.
A protected coastal belt ensures ecological connectivity and quality of life, limiting construction with
few exceptions.

The regional development programme of the coastal-Karst region for the period 2021-2027 (Regional
Development Centre Koper, 2022.) places appropriate emphasis on the development of activities at sea and
in the coastal zone. Within the framework of the topic of coastal zone management, the programme pursues
the objectives of protecting the coastal zone from development and finding opportunities for implementing
spatial arrangements that contribute to the quality of life, the development of recreation and tourism, the
protection of nature, cultural heritage, and the landscape (such as the arrangement of a pedestrian
promenade along the entire coast, green and recreational areas, swimming pools, and tourist infrastructure
intended for the general public). The programme also pursues the objective of relieving the coastal zone of
traffic pressures within the framework of a sustainable mobility scheme. In this context, the programme has
also identified several strategic regional projects that can significantly impact the sustainable development
of the coastal zone.

3.2. MSPlan Preparation Process

The first phase (the preliminary phase of MSPlan preparation) consists of four sets of activities that may be
conducted independently, simultaneously, or sequentially: preparation of expert background studies;
stakeholder identification and mapping, including the use or establishment of an online communication
platform to facilitate active stakeholder participation; and the preliminary definition of the MSPlan’s
monitoring and evaluation system.

Preparation of background expert studies covers a wide range of activities, including the development of
baseline studies that serve as starting points for the MSPlan preparation. This involves analysing guidelines
and data from spatial planning authorities and other stakeholders, for example, assessing the state of the
marine environment, interpreting environmental descriptors for planning marine uses and activities, and
evaluating impacts on economic development and society. Stakeholder identification and mapping in the
MSPIan process aims for a cross-sectoral approach. It begins by identifying the coordinator between MSPlan
implementers and stakeholders, followed by defining the stakeholders and their respective roles. Where
possible, an online platform is recommended to facilitate this process, bringing together spatial planning
authorities and stakeholders to encourage active participation. This collaborative tool supports spatially
coherent and complementary multifunctional use of marine spaces. Finally, the preliminary phase of defining
the MSPIlan’s monitoring and evaluation system is essential. It ensures early integration with the spatial
monitoring system and introduces the indicators that will later be used to assess the MSPlan. This makes the
evaluation criteria clear from the outset and promotes consideration of the links between environmental
indicators and descriptors.

The second phase (MSPlan preparation) comprises five interlinked stages, from initial analysis and scenario
development to the final plan. The analytical phase presents and examines the current situation, processes,
demand, planned activities, potential conflicts, synergies among human activities, and their interaction with
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the marine environment, including the need for a comprehensive environmental impact assessment. Based on
this analysis, stakeholders engage to develop and select suitable development scenarios and create a vision
for the marine area and its hinterland. Using this foundation, a draft MSPlan is prepared in line with national
strategic documents, Directive 2014/89/EU, and the Spatial Planning Act. Following public consultation and
feedback, the initial draft is refined into the final MSPlan draft. Such an MSPlan draft must include both a
textual description and a cartographic representation of planned activities and uses within the marine space.
This includes details on spatial development, a programme for locating planned facilities and areas, a plan for
public utility infrastructure and its capacities, and land-use plans for the coastal zone and hinterland. The draft
should first establish priorities and measures to implement the planned maritime activities and align with
long-term strategic documents. Second, it should provide guidelines for preparing subordinate spatial plans at
the regional and municipal levels. Finally, such a draft MSPlan is shaped into a final MSPlan, which the Ministry
of Spatial Planning prepares to be adopted by the government.

The third phase (MSPlan monitoring and evaluation) is crucial to achieving the desired development effects in
the marine area and its hinterland. It consists of six interrelated steps (see column 3 in Figure 1). The MSPlan
implementation report is the key product of the monitoring and evaluation phase, based on monitoring the
marine environment and its hinterland, and on assessing proposed initiatives of the actors involved, together
with their impacts on the marine environment against predefined indicators. With each evaluation, this phase
also involves reviewing the relevance of indicators and suggesting adjustments if needed.

The MSPlan modification and amendment phase is the final stage of the preparation process, focused solely
on updating the MSPlan. Updates are based on the findings of the implementation reports and evaluations
of the indicator and data usefulness. According to ZUreP-3 (2021), updates are scheduled every 10 years;
however, if justified by evaluation results, a new MSPlan may be prepared earlier.

3.3. The Relationships Between the Stages and Steps of the Process

When designing the process structure, special attention is given to the connections between phases,
particularly the interrelations between individual steps, to highlight their reciprocal nature. The diagram
structure of the MSPlan process and the relationships between its steps (Figure 2) illustrate these linkages.
It emphasises both the importance of feedback loops between phases (see green lines in Figure 2) and the
strong connections between the preliminary and main MSPlan preparation phases, particularly concerning
stakeholder involvement (see orange lines in Figure 2).

Further, the MSPlan preparation process includes stakeholder involvement in two key phases: the preliminary
phase (development of expert bases and baseline studies) and the main MSPlan preparation phase (all steps
except the analytical phase, which builds on the expert bases from the previous phase of MSPlan preparation).
Stakeholders representing governance, business and development, NGOs, the professional public, and others
are identified and defined at the outset of the process.

In the preliminary MSPlan preparation phase, baseline studies are developed using key inputs from spatial
planning policies, strategies, and programmes. Spatial planning authorities and other stakeholders are
identified based on the territorial level of MSPlan preparation: Group 1 is based on transnational,
cross-border, and national levels; Group 2 is the sub-national level; Group 3 is the regional level; and Group 4
is the local level.
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Figure 2. Structure of the MSPlan process and the relationships between its steps. Source: Goli¢nik Marusi¢
et al. (2018).

Table 1 summarises the proposed preparation process and stakeholder involvement across various territorial
and governance levels relevant to the MSPlan. It highlights how these contributions support the provision of
development and protection guidelines, as well as other key information for the baseline studies in both the
preliminary and main preparation phases.

In the second phase, stakeholders play a key role by constructively complementing the scientific baseline
studies and contributing to the co-development of maritime and coastal activities, aiming to create synergies
between sea uses and their land-based areas of influence.

The most crucial step in stakeholder involvement is the definition of development scenarios and a shared
vision for the future. Public engagement methods may include information gathering, consultations,
workshops, and social innovation labs. As a complementary tool for dialogue and consensus-building, an
online interactive platform is proposed, serving as an information portal for sharing workshop materials,
publishing outcomes, and facilitating ongoing communication during scenario and vision development.
Subsequent steps in the MSPlan preparation phase are also vital, particularly when the draft MSPlan is
circulated among spatial planners and stakeholders for review. Participation methods may vary and are
defined by the MSPlan preparation team. These can range from collecting individual feedback to joint
discussions between planners and stakeholders at different territorial levels, or broader workshops involving
all stakeholders regardless of their territorial focus.

For illustration, all identified stakeholders can be actively involved in key steps of the second phase, such as
defining development scenarios and visions and contributing to the draft MSPIlan proposal. In contrast, active
involvement in the preliminary phase is generally limited to stakeholders representing (strategic) development
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or protection-related initiatives. The professional public and other stakeholders may also participate directly in
the MSPlan preparation or specific parts of the process, depending on the discretion of the preparation team.

Table 1. Types and roles of stakeholders in the process of baseline studies preparation within the MSPlan

preparation phase.

Territorial level Stakeholders Coordinator Coordination media Explanation/note
Transnational Ministry of Foreign MNVP Initial meeting with Defining and
level, Affairs stakeholders, convened and pursuing the
cross-border Sectors coordinated by the MNVP national interest in
level, and Coordination meetings with global, international,
national level Relevant economy stakeholders, convened and and cross-border
and development coordinated by the MNVP ~ contexts
An online platform, if available
Sub-national Sectors MNVP Initial meeting with Prioritising national
level stakeholders, convened and interests and
Region coordinated by the MNVP balancing them with
Regionally i — Coordination meetings with regional interests
eglonally |mpo(rj an stakeholders, convened and
economy an coordinated by the MNVP
development actors ) ) )
An online platform, if available
NGO
Regional level Sectors MNVP Initial meeting with Prioritising regional
Region stakeholders, convened and interests and
- - coordinated by the MNVP aligning them with
Regionally important Coordination meetings with local interests
q eclonomytanci stakeholders, convened and
evelopment actors coordinated by the MNVP
NGO An online platform, if available
Local level Municipality MNVP Initial meeting with Prioritising local

Locally important
economy and
development actors

NGO

stakeholders, convened and
coordinated by the MNVP

An online platform, if available

interests

3.4. Procedure for the Implementation of the MSPlan

The MNVP, specifically the Directorate for Spatial Planning, Construction and Housing, is the national
authority responsible for preparing the MSPlan. Under the Spatial Planning Act (ZUreP-3, 2021), the MSPlan
serves as an action programme for implementing the Spatial Development Strategy of Slovenia.
The preparation process will ensure the participation of neighbouring countries and relevant stakeholders
involved. As part of the procedure, the Ministry issues guidelines for the preparation of the MSPlan to the
designated MSPlan preparation team.

The process of drawing up an MSPlan procedure defines activities within three key temporal sequences:
(@) before the start of the MSPlan preparation, (b) MSPlan preparation and adoption, and (c) MSPlan
implementation, monitoring, and evaluation, and subsequent updates, as needed (see Figure 3).
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PHASE 1 PHASE 2 PHASE 3
Guidelines for . Selection of the
MSPlan preparation starting thelMSFian monitoring and
evaluation body
+ Il +
Baseline studies Informing Selection of the
selection keholders ~ MSPlan
MSPlan structure
introduction
+ ¥
WPs and
:;al;el;ﬁlii: +  timeline
ERE definition
Stakeholder
definition
+
ICT platform
provider
(if relevant
Public hearing of
+ the MSPlan draft
Initial definition of v
monitoring and MSPlan proposal
evaluation consideration
v l

MSPlan adoption

Figure 3. Structure of the MSPlan procedure. Source: Goli¢nik Marusic et al. (2018). Note: WP stands for
work-package.

In the preliminary phase (Phase 1), the key procedures are recommended to ensure effective MSPlan
preparation. These include issuing guidelines for MSPlan preparation, establishing a procedure for selecting
baseline studies as mandatory starting points, designing and operationalising a communication platform,
conducting the preliminary identification of stakeholders, and formulating the initial framework for
monitoring and evaluation of the MSPlan. More specifically, for the selection of baseline studies, it is
advisable to include a recommended timeframe—for instance, expert baseline studies should be completed
within 12 months of the commencement of the process. Similarly, for the initial definition of the monitoring
and evaluation system, the preliminary design of the monitoring framework should be established within six
months of the start of the planning process.

Phase 2 (the preparation and adoption of the MSPIlan) is typically the most procedurally demanding and
fragmented stage of the planning process. It comprises a series of interdependent and iterative steps. Upon
the official initiation of this phase, stakeholders are formally notified about the commencement of MSPlan
preparation. Subsequently, the planning entity (a designated company or consortium) is selected and briefed
on the proposed structure and scope of the MSPlan. This is followed by preparatory actions that lay the
groundwork for the planning process (e.g., definition of work packages, estimation of timelines for each
package, and coordination and engagement of stakeholders involved in plan development). This is followed
by the detailed presentation of the individual phases of the MSPlan (e.g., MSPlan draft, amended MSPlan
draft, and final MSPlan).

The methodological approach towards processes and procedures of the MSPlan, as well as its structure and
the foreseen timeline for its preparation, have been outlined. For example, Goli¢nik Marusi¢ et al. (2018)
proposed the following segments for the MSPlan: (a) the legal and broader development framework of the
MSPlan; (b) the MSPlan framework, including competences, responsibilities, key elements, and formats;
(c) the process and procedure for preparing the MSPlan and its relationship with higher-level spatial planning
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documents (MNVP, 2023), development planning (Government of the Republic of Slovenia, 2017), and the
state’s orientation at transnational and cross-border levels; (d) demonstration and analysis of the current
situation, ongoing processes, demand, planned activities, and uses within the marine environment,
particularly concerning the coastal zone and its hinterland; (e) definition of scenarios and visions for the
future development of maritime space; (f) preparation of the MSPlan draft; (g) public consultation on the
MSPIlan draft; and (h) adoption of the MSPlan.

They also suggest an appropriate timeframe for completing these steps, estimating that the entire process
should take about 18 months.

3.5. Process: Procedures Relations

One of the key innovations in the proposed concept for the MSPlan process and procedures is the
identification of the relationships between them and how these relationships affect the MSPlan production.
The structure of the MSPlan implementation procedure is designed to follow and support each phase of the
MSPlan preparation process. Figure 4 illustrates these relationships, with the main connections highlighted
by bold arrows. Recognising these connections is essential for ensuring a smooth preparation process. In the
event of any bottlenecks, this clarity allows for swift and targeted interventions, as the links between
procedures and the preparation process can be readily identified and addressed.

PHASE 1 PHASE 2 PHASE 3 PHASE 4
Guidelines f . Selection of the
MSP?:ni:lr:isar::ion Starting the-MSPfan monitoring and
+ l + evaluation body
'Y

Baseline studies
selection

Informing Selection of the
stakeholders ~ MSPlan contractor

Monitoring and
evaluation

Baseline State-of-the art
studies l and analysis

MSPlan structure. gy
introduction

+ v
WPs and Initiatives and Eeporden
Stakeholder \ Stakeholder timeline their evaluation MSPlan
identification \ EOESEEmENt definition S @) s implementation
Stakeholder \ P
definition 1 + \ visions
+ ] !
! Evaluation
ICT platform \ y 1
provider ’CTS‘; ltag;opm / of MSPlan
if relevant implementation
SR MSPlan draft &
Public hearing of
+ the MSPlan draft MSPlan
\ Evaluation of Lefieen
Initial definition of Initial MSPlan v MSPlan indicators and
monitoring and monitoring MSPlan proposal < data
Sl set up consideration proposal
v l

ICT platform
maintenance

MSPlan adoption 5 MSPlan =P Key process-procedure relations

Figure 4. Relations between the process and the procedure in MSPlan preparation. Source: Goli¢nik Marusié¢
et al. (2018).

4. MSPlan Contents and Form

The foundation for the content of the MSPlan is established by the EU Maritime Spatial Planning Directive
2014/89/EU, with particular emphasis on Articles 5, 6, 7, and 8. Given Slovenia’s spatially limited marine area
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and relatively short coastline, it is essential to provide detailed definitions of certain uses and activities, as the
cumulative pressures exerted on the marine environment, coastline, and adjacent hinterland can be significant.
The form of the MSPlan aligns with the requirements outlined in the Directive 2014/89/EU (2014), while also
being harmonised with Slovenia’s Spatial Planning Act and national spatial planning system. The MSPlan is
composed of two main components: a strategic part and a detailed part. The strategic part presents the current
state and planned activities, supported by cartographic representations at a scale of 1:250,000, offering a
broad overview suitable for high-level decision-making. The detailed part provides finer spatial resolution at a
scale of 1:50,000, where precise, up-to-date digital data on existing conditions and planned uses are depicted,
enabling more granular analysis and implementation.

In line with the Spatial Planning Act (ZUreP-3, 2021), the MSPIan is developed as an action programme to
implement the Spatial Development Strategy of Slovenia 2050 (MNVP, 2023). As such, the MSPlan serves
as a strategic document guiding the development of activities in the marine area and its hinterland.
To strengthen its connection with regional and local spatial planning documents, we propose a more detailed
elaboration of the MSPlan in this context. Positioned appropriately within the hierarchy of planning
documents, the MSPlan draws from higher-level national, cross-border, and supranational guidelines for
maritime and coastal development. At the same time, it provides a foundation for subordinate planning
documents at the regional and local levels.

Table 2 illustrates the relationship between the territorial levels relevant to maritime spatial planning and
marine management. It emphasises the definition of the essential content required for maritime spatial
planning, along with the corresponding scope and scale of the cartographic representations at each level.

Table 2. Territorial levels of MSPlan.

Territorial Document Content Territorial level of the cartographic
level representation in the document
Transnational Spatial Creation of strategic spatial A schematic representation
level Development  guidelines for Slovenia's participation (in digital form) of Slovenia’s
Strategy of in the implementation of the EU strategic spatial guidelines for
Slovenia 2050  Strategy for the Adriatic and lonian activities within all four pillars of the
(MNVP, 2023)  Region (EUSAIR; blue growth, EUSAIR is drawn on the prepared
regional integration, environmental cartographic bases
quality, and sustainable tourism). The display area covers the entire
Strategic spatial orientations are EUSAIR area

linked to the goals, orientations, and
measures formulated in the
Development Strategy of Slovenia
2030 (Sluzba Vlade Republike
Slovenije za razvoj in evropsko
kohezijsko politico, 2017)
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Table 2. (Cont.) Territorial levels of MSPlan.

Territorial Document Content Territorial level of the cartographic

level representation in the document

Cross-border Spatial The creation of strategic spatial A schematic representation

level Development  guidelines for cross-border (in digital form) of Slovenia’s
Strategy of cooperation between Slovenia and strategic spatial guidelines for the

Slovenia 2050
(MNVP, 2023)

the neighbouring Republic of Italy
and Croatia is linked to the
applicable mutual agreements and
understandings and the EUSAIR.
The strategic spatial guidelines are
also linked to the objectives,
orientations, and measures
formulated in the Development
Strategy of Slovenia 2030 (Sluzba
Vlade Republike Slovenije za razvoj in
evropsko kohezijsko politiko, 2017)

implementation of cross-border
activities within the North Adriatic
region is drawn on the prepared
cartographic bases

The display area covers the entire
area of the Northern Adriatic and its
wider hinterland areas from the Gulf
of Trieste to the virtual line between
the cities of Zadar (Croatia) and
Ancona (ltaly)

National level

Spatial
Development
Strategy of
Slovenia 2050
(MNVP, 2023)

Setting up strategic spatial
orientations of Slovenia for the
development of its marine waters
and hinterland, taking into account
the strategic spatial orientations of
Slovenia at the transnational and
cross-border level

A schematic representation

(in digital form) of Slovenia’s
strategic spatial orientations is
drawn on the prepared
cartographic bases

The display area covers the whole
of Slovenia

Sub-national MSP as the Selection of the most appropriate The prepared cartographic bases
level Action scenario for the strategic spatial shall illustrate the situation and key
Programme development of marine space in planned activities in the marine
(strategic part)  relation to its coastal areas and space
hinterland, based on the strategic The cartography covers the area of
content and orientations developed  the Siovenian waters and the
at the transnational, cross-border, coastal hinterland across the Karst
and national levels, and the known edge to the settlement triangle
long-term development initiatives of  ¢5rmed by the settlements of
the sectors Kozina, Divaca, and SezZana
Sub-national MSP as the The strategic part forms the basis for The prepared cartographic bases
level Action a further detailed MSP proposal shall display real data on the state of
Programme the art and planned activities in the

(detailed part)

maritime space, based on available
digital data, for each individual
activity or groups of compatible
activities or uses

Display area coverage:

(a) The Bay of Koper and the coastal
zone

(b) The Bay of Piran and the coastal
zone
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Table 2. (Cont.) Territorial levels of MSPlan.

Territorial Document Content Territorial level of the cartographic
level representation in the document
Regional Regional The contents of the MSP as an The prepared cartographic bases
level/ Spatial Plan action programme are transferred to  shall display real data on the state of
Sub-municipal the regional spatial plan the art and planned activities in the
level marine space, based on available
digital data, for each individual
activity or use defined in the
content of the MSP, or for groups of
compatible activities or uses
The display area covers the
adequate region
Local level/ Municipal On the basis of the established goals, The prepared cartographic bases
Municipal Spatial Plan directions, and measures of spatial shall display real data on the state of
level development in the marine space the art and planned activities in the

and its hinterland, and within the
framework of the regional spatial
plan, spatial arrangements of local
importance are presented in detail

marine space, based on available
digital data, for each individual
activity or use defined in the MSP,
or for groups of compatible

activities or uses

The display area covers the territory
of the municipality and considers
the prescribed cartographic
representations for the preparation
of the Municipal spatial plans

Source: Goli¢nik Marusi¢ et al. (2018).

5. Discussion

The project aimed to establish a process and set of procedures for the MSPlan that would comply with
national legislation and align with relevant EU Directives, while also being innovative and pragmatic to
ensure the future feasibility of MSPlan preparation. To test the implementation potential of the proposed
MSP, we conducted a simulation involving stakeholder engagement through a focused group workshop.
We also gathered and reviewed all available data relevant to fulfilling the minimum content requirements of
the MSPIlan. During this process, several challenges emerged, primarily due to the absence of necessary data
and the inadequate quality of existing data identified as relevant under Directive 2014/89/EU. As a
response, we recommended that the missing data be included in the list of official databases maintained by
the relevant ministries. Additionally, data currently falling short of MSPlan requirements should be
systematically recorded and gradually improved—both in quality and scope—to meet the standards
necessary for effective maritime spatial planning.

5.1. MSPIlan of Slovenia

Slovenia’s current MSPlan (MNVP, 2021) was developed for a ten-year period and is based on key
recommendations proposed by Goli¢nik Marusi¢ et al. (2018). The responsibility for its preparation,
monitoring, and evaluation lies with the state. The plan addresses both individual uses and activities at sea
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and coastal areas, as well as the interactions between them. Key issues and challenges are presented both in
a textual part and through graphical maps at four different scales as summarised in Table 3. Slovenia’s MSP
also includes annexes such as an environmental report and the current state of space.

Table 3. The list of maps of the MSPlan of Slovenia.

Scale Map content
1:100,000 Maritime spatial plan area
1:250,000 Cross-border impacts of the Slovenian sea

Concept of development of the Slovenian sea and coastal area
1:50,000 Mariculture areas

Fishing areas, legal regimes, and restrictions

Areas of maritime affairs and maritime transport

Activity areas for the needs of defence and protection from natural and other disasters
Nature conservation areas

Areas of extraction of raw material

Scientific research areas

Areas of tourism, sport, and recreation

Immovable cultural heritage protection areas

Coastal strip at sea and on land

1:25,000 Coastal strip division into spatial planning units, part 1
Coastal strip division into spatial planning units, part 2

A recent ex-post assessment and analysis examined the implementation of Slovenia's MSPlan for the period
from its adoption in 2021 to 2024 (Guli¢ & Goli¢nik Marusic, 2024). This assessment was prepared as part of
the Spatial Development Report 2024, developed to support the work of the MNVP. The evaluation focused
on individual activities and uses as defined in Directive 2014/89/EU, which establishes a framework for
maritime spatial planning.

The ex-post assessment of Slovenia's MSPlan, adopted in 2021, highlights several areas for potential
improvement. Key recommendations include strengthening the consideration of climate-change resilience,
particularly in relation to mariculture, and adopting a more coordinated cross-border approach to fisheries
management. Multifunctionality in marine environments presents notable challenges. Greater attention is
needed to assess the socio-economic impacts of energy infrastructure on fisheries and local communities; to
align maritime transport planning with environmental and infrastructure needs, including international
cooperation; and to define clearer biodiversity goals and monitoring mechanisms. Enhanced stakeholder
engagement is also recommended, particularly in connection with the preparation and implementation of
climate adaptation plans. In the tourism sector, the assessment found an insufficient focus on sustainability,
specifically in limiting mass tourism, reducing emissions, and addressing the impacts of climate change.
A more robust environmental monitoring system is necessary. Regarding underwater cultural heritage, the
MSPIlan lacks detailed management strategies, long-term conservation measures, and the use of modern
documentation tools such as 3D modelling. It also needs clearer guidance on integrating heritage protection
into sustainable tourism development.
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The implementation of Slovenia’s MSPlan has involved varying levels of engagement across different sectors.
State departments have been particularly active in the fields of mariculture and fisheries, concentrating on
ongoing activities, regulatory preparations, and measures related to the European Maritime, Fisheries, and
Aquaculture Fund. Departments responsible for defence, disaster protection, and nature conservation have
also been proactive in carrying out planned MSPIlan activities. Additionally, notable progress has been made
in areas such as raw material extraction, scientific research, and underwater cultural heritage, where activities
are generally aligned with the indicators set out in the MSPlan.

However, limited activity has been observed in several key sectors. State departments have not made
significant progress in areas such as energy infrastructure, maritime transport, submarine cables and
pipelines, or tourism. These gaps indicate shortcomings in the implementation of the MSPIlan, particularly in
sectors that are critical to sustainable economic development and environmental sustainability.
Strengthening engagement in these areas could significantly improve the overall effectiveness of maritime
spatial planning in Slovenia. Importantly, this ex-post analysis serves not only as a monitoring tool for the
current MSPlan’s implementation but also as a baseline for the next generation of the plan. It also highlights
where gaps occurred in stakeholder involvement or where willingness to participate was lacking, offering
valuable insights to guide and improve the preparation and implementation of future MSPlans.

5.2. Relevant Insights for the BlueGreen Governance Project and the Wider Scientific Community

This article reflects on the Slovenian MSP process, with particular focus on the pre-MSP activities. It details
how the planning process and procedures were developed and later used as the key expert baseline for the
current Slovenian MSP. The article presents evidence of the attention given to cross-border aspects,
demonstrating how these were integrated throughout the planning process and considered in the final
Slovenian MSPlan (MNVP, 2021). These insights contribute to a broader understanding of integrated
governance in MSP, particularly within the North Adriatic case study of the BlueGreen Governance
(BlueGreen Governance, n.d.) project, where adaptive cross-border governance solutions are currently
being tested.

Alongside a brief commentary on the evaluation of the MSPlan, this article places Slovenia’s MSP within the
broader context of European MSP challenges. It highlights the need to address gaps and shortcomings in
MSPlan implementation, particularly in sectors critical to both sustainable economic development and
environmental protection. The article also emphasises the importance of strengthening engagement in these
areas to significantly enhance the overall effectiveness of MSP across Europe, including increasing
stakeholder willingness to actively participate. This overview of the preparation phase for the Slovenian
MSPIan highlights the importance of developing both the MSP process and its procedures in parallel, while
continuously reflecting on their interrelation. This parallel approach ensures strong connectivity between
the two and, most importantly, facilitates a smoother preparation of the final MSPlan.

6. Conclusions

This article presents the results of the research project Development of the Process and Procedures for the
Preparation of Integrated Maritime Spatial Planning (2016-2018), which aimed to define both the process
and procedures for preparing MSPlans. As part of the project, we proposed a four-phase MSPlan process:
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Preliminary MSPlan preparation, MSPlan preparation, MSPlan implementation monitoring and evaluation,
and MSPlan monitoring and updating. Each phase includes independent or sequential steps, with procedural
links between them. A key connection between the preliminary and main preparation phases is the
stakeholder involvement process. The structure ensures that all identified stakeholders can participate
actively in the MSPlan preparation phase. In contrast, involvement in the preliminary phase is limited to
representatives of strategic development or conservation initiatives. Depending on the judgment of the
MSPlan team, experts and other stakeholders may be involved either directly or in specific parts of the
planning process. To ensure transparency, traceable stakeholder involvement, and effective monitoring and
evaluation of MSPlan implementation and updates, we proposed a web-based interactive platform—where
feasible—as a supporting tool.

In accordance with Slovenian legislation, we propose that the MSPlan be structured as an Action Programme
for implementing the Slovenian Maritime Spatial Development Strategy. Cartographic materials should be
prepared at two scales, corresponding to strategic and detailed levels of planning. At the strategic level, the
current state and key planned activities should be presented at a scale of 1:250,000. At the detailed level,
accurate representations of the current situation and planned activities, based on available digital data, should
be provided at a scale of 1:50,000. The final Slovenian MSPlan followed these recommendations. In addition,
it included a general map of the entire marine spatial planning area at a scale of 1:100,000, as well as two
detailed maps of the coastal strip at sea and on land. These were titled Coastal Strip Division into Spatial
Planning Units, part 1 and part 2, and were prepared at a scale of 1:25,000.

The current analysis of MSPlan implementation, together with a review of its process and procedures, provides
a crucial foundation for enhancing future planning, implementation, and monitoring activities. These findings
also serve as a baseline input for the BlueGreen Governance project (BlueGreen Governance, n.d.), which
considers the North Adriatic region as a cross-border case study.
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Abstract

Island territories are particularly vulnerable to climate change due to their geographical isolation and
environmental characteristics, as highlighted in the Intergovernmental Panel on Climate Change Sixth
Assessment Report. In the Canary Islands, sea-level rise is a critical impact of climate change, affecting several
coastal ecosystems, including beaches, dunes, and wetlands, as well as infrastructure and residential areas,
which in turn significantly impacts tourism and housing. This study examines the existing climate change
legislation and norms, focusing particularly on the islands’ adaptation to sea-level rise as a socio-ecological
system. It also analyses the intentionality and substantiality of these measures within a multilevel
governance framework. Accordingly, this research provides an initial approach to constructing and studying
the main governance network concerning sea-level rise in the Canary Islands through a combination of
experiences, events, and mechanisms. Conflicts were identified between legislation and the implementation
of adaptation measures, where the timescale for the latter is not aligned with the climate emergency.
The study highlights coordination gaps that hinder effective adaptive management in the face of climate
change. The findings emphasize the need for enhanced inter-institutional collaboration and propose
mechanisms to harmonise policies, mitigate conflicts, and improve governance. Strengthening governance
capacities in the Canary Islands could provide a model for other island territories facing similar challenges
and contribute to global efforts to address the climate emergency and ensure sustainable development in
vulnerable coastal regions. This is the first study to focus on the coastal governance in the Canary Islands in
relation to sea-level rise.
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1. Introduction

Climate change represents one of the most important crises of the present century, with impacts on the
environment, society, and economy. The Intergovernmental Panel on Climate Change (IPCC) has reported an
increase in impacts such as global warming, extreme weather, ocean acidification, and rising sea-levels.
These are all affecting ecosystems and human society (IPCC, 2023). These impacts are becoming more
severe in island ecosystems, which are more vulnerable than continental ecosystems (Nurse et al., 2014),
making adaptation essential (Betzold, 2015). This is due to their geographic isolation, limited territory size,
dependence on external resources, and vulnerability to extreme weather events (Correa et al., 2025; Kelman
& West, 2009; Mycoo et al., 2022). Rising sea-levels pose an especially serious threat to islands due to the
increased risk of coastal flooding, saltwater intrusion into aquifers, and the loss of important ecosystems
such as mangroves, wetlands, and beaches (Church et al., 2013; van den Hurk et al., 2024). However, other
impacts are also considered to be of anthropogenic origin, such as reduced sediment supplies due to
streamflow obstructions, urbanisation and habitat loss in exposed coastal areas, a lack of sustainable
groundwater strategies, and ageing coastal infrastructure (van den Hurk et al., 2024). This is a common
challenge for the entire EU, given the importance of its coasts for its growth (Tocco et al., 2024).

In this sense, the governance of coastal adaptation in the Canary Islands (the study area of the current
research) poses a significant challenge due to the territory’s unique characteristics. Located in the
northeastern Atlantic, the Canary Islands are an outermost region of the EU and comprise eight islands with
an area of around 515 km from east to west (Figure 1). The region covers an area of around 7,447 km?,
making it the largest in the Macaronesia region (Fernandez-Palacios & Dias, 2001; Pérez-Chacén Espino
et al., 2019), with around 52% of the territory under some form of protection. The trend of the impacts of
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Figure 1. Study area: Location of the Canary Islands.
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climate change has been studied there. Primary effects such as temperature (Correa et al., 2025) and ocean
warming and acidification (Gonzalez-Davila & Santana-Casiano, 2023), for example, have been analysed for
over 25 years, and there is clear evidence of these effects in the region. Other related impacts, such as
tropical storms near the islands, precipitation, and tropical nights, have also been studied (Antequera et al.,
2018; Correa et al.,, 2025; Lopez-Diez et al., 2019). In fact, a climatic atlas (So6llheim et al., 2024) and
projections (Carrillo et al., 2022; Expdsito et al., 2015) under different scenarios have been developed to
enhance understanding of potential future impacts in the Canary Islands.

Focusing on the sea-level rise in the Canary Islands, Vargas-Yafez et al. (2023) reported an increase of
1.09 + 0.14 mm yr! for the period between 1948 and 2019 using tide-gauge data and an increase of
2.7 + 0.4 mm yr'! from 1993 to 2019 using altimetry data. Additionally, Marrero-Betancort et al. (2022)
reported the sea-level anomaly from 1993 to 2019 using satellite estimation, finding a total rise of
approximately 8 cm during this period. This suggests that the increase will reach 18 cm by 2050, which will
affect the islands’ coastal environment and economy. The impacts also include dune systems, wetlands, and
marine habitats (Pefia-Alonso et al., 2018), as well as economic infrastructure such as ports, hotels, and
residential developments. These are increasingly vulnerable to flooding, which could have severe economic
consequences for the tourism industry and local livelihoods (Garcia-Romero et al., 2023). Accordingly,
projections of sea-level rise in the Canary Islands have been carried out (Gobierno de Canarias, 2022) to
identify critical areas and infrastructures, the economic impact, and the number of people affected by the
coastal flooding. The proposed solutions to mitigate this impact mainly focus on hard infrastructure
(engineering) and nature-based solutions as proposed by Lise et al. (2025), which imply a transformation of
the land-sea interface or a change in the maritime competencies. This is particularly pertinent in the context
of the Canary Islands, where urban areas are highly affected (Gobierno de Canarias, 2022).

According to Tocco et al. (2024), the governance of coastal adaptation should include environmental,
economic, social, and scientific information in order to address the challenges posed by sea-level rise, a
global hazard. They proposed three recommendations to this end: “1) the effective implementation of EU
marine and coastal legislation’s fundamental principles related to an integrated approach; 2) the
development of new governance mechanisms to enhance policy coordination, and 3) the development of
collaborative governance processes” (Tocco et al., 2024). Moreover, multiple stakeholders must be involved
in decision-making processes (Ferraro & Failler, 2024a). If coastal governance is considered the framework
for compromising institutional, structural, and legal arrangements (Stephenson et al., 2019), then the
confluence of heterogeneous management is mandatory when considering conflicts and difficult policy
integration (Van Assche et al., 2020). This is particularly evident in the Canary Islands in relation to mainland
Spain due to the confluence of legal competencies related to the decentralised structure between different
administrations (from local to national level). Even though climate change governance has been in place for
over 30 years, it is still in the process of being developed. Most efforts have focused on mitigation, but this is
particularly true of adaptation, where political prioritisation and scientific development are needed because
greenhouse gases remain in the atmosphere for a long time and their impacts will be felt for years.
In addition, the science-policy interface for adaptation is still evolving, and governance structures are
mainly reactive rather than anticipatory, although the impacts of climate change are well understood in
many regions, including the Canary Islands. This global problem requires governments to reach credible
agreements (Jordan et al., 2018), and, in terms of administrative systems, poses a significant challenge
(Meadowcroft, 2009), primarily due to the inertia that hinders effective and timely responses.
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When the focus is on a case like the Canary Islands, the coastal adaptation has to take into account the
governments of European, national, regional, and island (cabildos, seven in total) levels, as well as the
municipalities (88, of which 77 have coastal zones). The Regional Law on Climate Change and Energy
Transition (2022) establishes a framework for climate mitigation and adaptation, addressing areas such as
land use planning, infrastructure design standards, and risk assessment. Additionally, this law allocates
certain responsibilities to cabildos and municipalities with regard to adaptation plans. Other sectoral laws are
clearly related to adaptation strategies, such as those concerning coastal protection, urban development,
and water management. Despite the importance of coastal areas to the Canary Islands’ economy, there are
no specific policies in place to integrate coastal and maritime management (Garcia-Sanabria et al., 2011).
This complexity highlights the need for analysis and recommendations to be implemented. To this end, the
objectives of this article are:

e To examine existing laws, policies, and regulations in the Canary Islands that address climate change
adaptation to sea-level rise.

¢ To analyse the intentionality and substantiality of legal policy and instruments at the multi-scale level
(from European to municipal) associated with climate change adaptation in the context of sea-level rise.

¢ To identify governance challenges, including conflicts between legislation and the implementation of
adaptation measures.

e To assess coordination gaps that hinder effective adaptive management, and to propose mechanisms
for improved inter-institutional collaboration.

This research aims to enhance climate governance by shedding light on the unique challenges faced by highly
vulnerable insular regions such as the Canary Islands.

2. Methodology

This study employs a multilevel policy analysis framework to assess governance structures responding to
sea-level rise adaptation in the Canary Islands. For this purpose, we undertook a review of institutional
instruments (e.g., policies, legislation, and plans) that are focused on climate change and sea-level rise.
Our methods span content analysis of various policy documents with a structured evaluation framework
developed using intentionality and substantiality based on the research of Elrick-Barr and Smith (2021) and
built on the conceptualisation of Dupuis and Biesbroek (2013). This is the first study of this nature in
the region.

2.1. Policy and Instruments Selection

We consider intentionality as the level to which the policy explicitly incorporates climate change adaptation,
especially concerning sea-level rise, as a primary objective. In this case, intentionality demonstrates the design
of a policy as a response to climate threats for coastal areas. We consider substantiality as the extent to
which the policy includes solid, actionable, and enforceable measures to assist with adaptation efforts. This
comprises the various implementation tools, measures of success, legally binding structures or enforceability,
and operationalized plans.
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The manuscript is organized as follows: (a) the current state of sea-level impacts in the region and their impacts
on different sectors; (b) the description of the multilevel legal framework to attend the risk of sea-level rise,
and the importance of the Law of Climate Change and Energy Transition (Comunidad Auténoma de Canarias,
2022) in the Canary Islands; (c) analysis the intentionality and substantiality of legal policy and instruments at
the multi-scale level associated with climate change adaptation to sea-level rise; (d) the normative conflicts,
institutional fragmentation, and barriers to effective adaptation in the Canary Islands; and eventually, (e) the
recommendations for coastal adaptation governance in this case study. The study was conducted at four
different scales, each of which has competence in the Canary Islands: national, regional, insular, and local.

2.2. Analysis

The current research has attempted to critically evaluate information in order to improve our understanding
of public policy and make it better (Dunn, 2015; Vogel & Henstra, 2015). However, there is no universally
accepted methodology for conducting policy analysis. Instead, the choice of method largely depends on the
analysis’'s specific objectives, for example, whether the focus is on policy content or the policymaking
process (Dunn, 2015). This analysis draws on the conceptual framework established by Dupuis and
Biesbroek (2013) to help policy analysts assess the scope and intent of climate change adaptation policies.
We have refined this framework by transitioning it from a purely conceptual model to an analytical tool. This
has been achieved by introducing a rating system that evaluates policy instruments based on their degree of
intentionality and substantiality, as defined by Elrick-Barr and Smith (2021), but adapted to three categories:
low, moderate, and high (see Table 1). Intentionality, defined as the presence of a deliberate aim or plan, has
its origins in psychological theory as an extension of causal models of behaviour (Turner, 2017). In a policy
context, intentionality reflects the extent to which a policy deliberately targets a specific issue. Accordingly,
instruments were considered intentional if coastal management constituted their primary objective.
Integrated Coastal Zone Management, for instance, aims to sustain, restore, or enhance coastal ecosystems
and the benefits that humans derive from them (Olsen, 2003). Therefore, a policy instrument was classified
as intentional if it explicitly addressed coastal zone management and the preservation of coastal values.

To analyze both intentionality and substantiality, we applied a three-tier rating scale (Table 1): Low (1) = no
or limited reference to adaptation in the context of sea-level rise; moderate (3) = partial or indirect reference
to adaptation in the context of sea-level rise by including some relevant provisions; and high (5) = clearly
and directly focused on adaptation in the context of sea-level rise with mechanisms or mandates for
implementation. In this evaluation, we emphasize the climate adaptation component of each policy,
regardless of whether adaptation was the initial or dominant objective. We recognize that some documents
were meant to serve as strategic frameworks rather than operational plans; this distinction is considered in
their substantiality ratings. In total, we reviewed 28 policies and plans at the five governance levels:
International and EU—EU Strategy on Adaptation to Climate Change; national (Spain)—Law 7/2021, of
22 April, on Climate Change and Energy Transition; regional (Canary Islands)—Law 6/2022, of 2 November,
on Climate Change and Energy Transition in the Canary Islands; island (Cabildos)—Island Spatial Plans (P1Os);
and municipal—General Urban Development Plans (PGOUs).

For each policy we have documented, we recorded: legal and institutional coverage, intended objectives,
types and strength of adaptation instruments, territorial coverage, and stage of operationalisation.
In addition to scoring individual policies, we also considered barriers to effective adaptation by assessing the
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Table 1. Intentionality and substantiality rating scale.

Rating Intentionality Substantiality
Low (1) No intent to address coastal issues or values Does not address values, threats, or actions
Coastal issues and values are incidental to the  Addresses one of three in part
focus of the instrument
Moderate (3) Coastal issues are noted, values are not Addresses two of three in part; or one
reported, and other issues (beyond coastal) comprehensively
f f .
are of greater focus Addresses three in part; or one
Coastal issues are a partial focus; values are comprehensively and one in part
partially (e.g., indirectly addressed) or
not addressed
High (5) Coastal issues are a key focus, values are Addresses one comprehensively, two in part;

considered (perhaps indirectly), and the coast

or two comprehensively

receives equal or greater attention than . .
. Addresses two comprehensively, one in part

other issues

Addresses values, threats, and actions

Coastal issues and values are a major (but not .
comprehensively

sole) focus of the instrument

The absolute intent of the instrument is on
coastal issues and values

degree of fragmentation, failure in coordination, and time-lag between impacts of climate change and
planning cycles. The types of barriers were determined from a grounded approach and literature
(e.g., Ferraro & Failler, 2024a; Meadowcroft, 2009) and then analysed in the context of the multilevel
governance system of the Canary Islands.

3. Results and Discussion
3.1. High-Level Risk in the Canary Islands due to the Sea-Level Rise

Before presenting results, we provide a contextual summary of the biophysical and socio-economic exposure
of the Canary Islands to sea-level rise. To the Plan de Impulso al Medio Ambiente (PIMA), specifically the PIMA
Adapta Costas in the Canary Islands (Gobierno de Canarias, 2022). This study is one of the most effective ways
of highlighting the socio-economic areas that will be affected by rising sea-levels. Understanding the potential
impacts of different climate scenarios enables the development of targeted public policies and the analysis of
the regulatory framework, thereby enhancing governance in coastal adaptation in the Canary Islands.

These studies, which were carried out throughout Spain, form part of the National Plan for Adaptation to
Climate Change (PNACC) and aim to provide a more precise regional analysis of the impact of rising
sea-levels on coastal areas. The risk of sea-level rise was studied in relation to the population, infrastructure,
productive sectors, tourist beaches, cultural and natural heritage, and coastal ecosystems. The number of
people affected could range from 558 people (representative concentration pathways [RCP] 4.5, the most
favourable scenario) to over 46,000 (RCP 4.5 and a return period of 500 years). Of these people, 55% would
be directly affected, and the remaining 45% indirectly. In terms of critical infrastructure, hospitals, airports,
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motorways, water treatment, and supply stand out as particularly affected. A total of 127 infrastructures will
be affected, of which 23 show the least favourable scenario (Figure 2a, high critical level) and 104 present
the most favourable scenario (Figure 23, critical level), mainly on the island of Gran Canaria. Beach erosion is
another major consequence of sea-level rise in a region where sun and beach tourism dominate.

18;’W 17°W 16;’W 15°W 14°W

CANARY ISLANDS

29°N
3091800

28°N

>
Affected infrastructures 100 Housi ng
H O Critical level [ km b )

@ High Critical level Esri, CGIAR, USGS

9 g e A

e
Coastal ecosystems
441000 442000 443000 444000
B RCP 8.5 for 2100 (rise in mean sea-level) and without marine storms conditions.
RCP 4.5 for 2050 (rise in mean sea-level) and without marine storms conditions.

Figure 2. Results obtained through PIMA Adapta Costas in the Canary Islands Project: (a) location of the
infrastructures affected by sea-level rise; (b) example of a residential area (housing) affected by sea-level rise
with RCP 4.5 and 8.5 projections; (c) example of a coastal ecosystem that will be flooded and eroded by
sea-level rise; (d) coastal ecosystem flooded currently when marine storms and equinoctial tides are produced
in La Graciosa Island.

According to this study, the global surface area of tourist beaches could shrink by between 29.5% and
45.2%, which equates to the loss of up to 150 beaches in the RCP 4.5 scenario and 153 beaches in the
RCP 8.5 scenario. This equates to an annual loss of capital related to beaches ranging from
2,940,324,000 euros per year in RCP 4.5 to 4,520,910,000 euros per year in RCP 8.5. This equates to
approximately 10% of the islands’ GDP. Within the framework of PIMA Adapta Costa in the Canary Islands
(Gobierno de Canarias, 2022), 47 areas of high accumulated risk have also been identified that require
urgent attention. This vulnerability is exacerbated by a dense, tourism-driven urban footprint, limited
available land for retreat, and complex jurisdictional arrangements across five levels of government.
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3.2. Multilevel Legal Framework for Sea-Level Rise Risk Management in the Canary Islands

The legal framework for adapting to sea-level rise in the Canary Islands is organised as a complex, multilevel
governance system that defines the powers of the state, regions, islands, and local authorities. This legal
system underpins the planning, administration, and decision-making processes intended to reduce the
territories’ susceptibility to coastal hazards. For example, the Canary Islands’ climate change and energy
transition law clearly identifies the role of the other administrations, such as cabildos and municipalities,
which also have their own plans and regulations that interact with the legal framework in terms of climate
adaptation, as shown above. This cascading legal influence affects planning decisions and infrastructure, as
well as shaping how local risks are assessed and managed. Figure 3 illustrates the multilevel governance
structure concerning sea-level rise adaptation in the Canary Islands. It schematically identifies the different
administrative levels and their roles; however, it does not reflect the intensity, quality, or effectiveness of
coordination mechanisms between these levels. These dimensions are further analysed in Section 3.5 on
institutional fragmentation and coordination gaps. This current research examines several important legal
tools pertinent to climate change and sea-level rise in the Canary Islands, ranging from national to insular
levels. One of the primary obstacles to climate management in remote areas such as the Canary Islands is
the overlapping powers of different administrative entities, which can result in divided government,
implementation delays, and difficulties in achieving horizontal and vertical coordination. Table 2 shows the
different laws and plans, and the administration responsible for them. Regarding climate adaptation and risks
in the Canary Islands, the table shows the legal tools and the need for integration across scales to ensure
adaptive, responsive, and effective multilevel governance.

European
Commission

Directives

Island governments
........... (Cabildos) and
municipalities

National

Regional

government

government

Law and national plans Law and national plans

Local and urban plans

Vertical and horizontal coordination

Figure 3. Schematic governance structure for the sea-level rise in the Canary Islands.

At the international level, the EU has worked towards a comprehensive framework for coastal action,
recognising the importance of coasts in the different countries. Examples include the UN 2030 Agenda for
Sustainable Development, the UNCLOS, and the Integrated Coastal Zone Management. The European
Commission’s Cabildo maritime spatial planning and 2008 Maritime Strategy Framework Directives are also
important as they affect the reorganisation of coastal zones in relation to climate change. In direct relation to
climate change, the EU adopted the EU Strategy on Adaptation to Climate Change in 2021, which
recognises the urgent need for member countries to take action on rising sea-levels.
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At a national level (Table 2), Spain's Coastal Law (Law 22/1988 of 28 July) plays a central role in controlling,
protecting, and planning the use of the public maritime-terrestrial domain. Given the identified impacts in
the Canary lIslands, it is sensible for the organization of coastal uses to be addressed. In addition, the
implementation of adaptation policies is required, such as restricting construction or urban planning in
regions vulnerable to sea-level rise. This law actually defines servitudes and coastal protection zones.
In terms of climate change, some articles must be highlighted. Management of the public maritime-terrestrial
domain must guarantee climate change adaptation measures (Article 2). Article 44 requires project planning
to include assessments of the effects of climate change. Regarding concessions, Article 66 stipulates that
project durations must reflect authorised government initiatives for beach regeneration and erosion control.
According to Article 76, concessions must take steps dictated by the government to adapt to sea-level rise
and other environmental impacts. Article 116 clarifies inter-administrative connections by requiring data
sharing, cooperation, and coordination at all levels of government.

Table 2. Summary of legal instruments analysed in the current investigation.

Policy/Instrument Level of governance
UN 2030 Agenda for Sustainable Development European
UNCLOS

The Maritime Spatial Planning Directive (2014/89/EU)

The Maritime Strategy Framework Directive (2008/56/EC)

EU strategy on Adaptation to Climate Change 2021

Law 22/1988, of 28 July 1988, on Coasts National

Law 2/2013, of 29 May, on the protection and sustainable use of the coast and
modification of Law 22/1988, of 28 July, on Coasts

Law 26/2007, of 23 October 2007, on Environmental Liability
Law 21/2013 of 9 December 2013 on environmental assessment

Organic Law 1/2018, of 5 November, on the reform of the Statute of Autonomy of
the Canary Islands

Law 7/2021 of 20 May on climate change and energy transition
PNACC 2021-2030

Law 14/2014 of 26 December 2014 on Harmonisation and Simplification in the Regional
Protection of the Territory and Natural Resources

Law 4/2017, of 13 July, on the Land and Protected Natural Spaces of the Canaries

Law 6/2022, of 27 December, on climate change and energy transition in the
Canary Islands

Decree-Law 5/2024 (Amendment of Law 6/2022)

Canary Islands Climate Action Strategy 2030

Canary Islands Climate Action Plan

PIOs Island
PGOUs Municipalities

Following the introduction of Law 2/2013 on 29 May regarding the protection and sustainable use of the
coastline, this legislation was revised to impose stricter limits on urban development in areas susceptible
to coastal erosion. Another significant piece of national legislation is the Environmental Liability Law
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(Law 26/2007 of 23 October), which establishes the groundwork for preventing and restoring
environmental damage. Although it does not explicitly mention climate change, the increasing sea-levels that
contribute to ecosystem destruction must be considered, along with the related obligations of public
officials and commercial enterprises.

The Environmental Assessment Law (Law 21/2013 of 9 December) is essential for adaptation measures.
This law requires impact evaluations for developments likely to cause significant damage to coastal areas
prone to sea-level rise. The significance of incorporating climate change into tactical and technical reports is
emphasized in Articles 18 and 24. Article 3 of the law also emphasises cooperation between the national
administration and independent communities, thereby underlining the need for vertical coordination in its
opening remarks and Article 2.

The regional government (Table 2) has certain responsibilities relating to coastal management, environmental
protection, and land use planning under the Statute of Autonomy of the Canary Islands (Organic
Law 1/2018). This provides the regional government with the legislative and administrative capacity to
develop environmental adaptation measures. The Canary Islands Land and Protected Natural Areas Law
(Law 4/2017) provides tools that enable sustainability and climate adaptation requirements to be integrated
into spatial planning. This enables territorial planning to encourage risk management and impose land use
limitations in susceptible regions. Article 102 assigns the island councils, cabildos, the task of creating and
ratifying PIOs, provided that they can consider possible environmental effects, including those related to
climate change. Although the Territorial Planning Law (Law 9/1999) does not explicitly refer to climate
change, it governs land usage in the Canary Islands and includes clauses for planning in coastal areas subject
to risk. This law also addresses sea-level rise and flooding.

At the island level (cabildos, see Table 2), the PIOs have become strategic instruments for long-term
territorial management. Some cabildos have started to include environmental risk evaluations, flood
modelling, and projections of coastal retreat for 2050 and 2100. Several coastal municipalities are adding
land-use regulations based on exposure to coastal risk to their local urban development plans. Such updates
support the precautionary principle and align with local legislation aimed at ensuring regional safety and
preserving natural and cultural heritage. Using Gran Canaria as an example, the PIO must account for local
hazards, including sea-level rise. It is a vital tool for managing regions prone to flooding. The Flood Risk
Management Plan for Gran Canaria also identifies sensitive areas and proposes measures to minimise
damage, which is highly relevant for planning coastal housing developments.

This picture of laws and norms could be improved if the impact of rising sea-levels on essential infrastructure
were taken into account, as reported by the PIMA Adapta Costas (Gobierno de Canarias, 2022). This includes
airports, water infrastructure, and transportation networks, for example:

o Particularly under Articles 92-104 of the Water Law (Royal Legislative Decree 1/2001, of 20 July), the
safeguarding of water infrastructure is governed.

¢ Hydrological plans based on the EU Water Framework Directive (2000/60/EC) must include measures
for water security and climate adaptation.

e The Critical Infrastructure Protection Law (April 28, 2011) provides strategic responses to natural
hazards.
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¢ Many of the roads affected by extreme weather events linked to climate change are covered by the
National Roads Act (Law 37/2015) and the Canary Islands Roads Act (Law 9/2003), which govern road
planning, construction, and management.

The Canary Islands have a sophisticated legal framework for managing coastal risks and adapting to climate
change. However, the multiple levels of administrative complexity make it challenging. Efficient coordination
and rapid response are hampered by overlapping duties and legal dispersion. Creating a robust governance
system capable of handling the growing threat of sea-level rise requires institutional collaboration at all levels,
from vertical to horizontal.

3.3. Climate Change Laws and Sea-Level Rise in Spain and the Canary Islands

In addition to the various legal frameworks relating to the impact of climate change on coastal areas, recent
climate change legislation must be considered and analysed at the national and regional levels to find solutions
for coastal management governance.

At the national level, Law 7/2021 on Climate Change and Energy Transition is the main legal framework for
tackling climate-related issues in Spain. It includes guidelines for adapting to the impacts of climate change,
such as sea-level rise, and requires all levels of government (national, regional, and local) to incorporate
these risks into their policy frameworks. Regarding coastal planning, Law 7/2021 supplements Spain’s
Coastal Law by introducing the concept of “non-regression in environmental protection” and encouraging
nature-based solutions for coastal defence. It particularly supports the restoration of coastal ecosystems,
such as dunes, wetlands, and marshes, as a key strategy to enhance resilience and safeguard people and
property from sea-level rise. However, its failure to provide for island territories, including the Canary
Islands, makes enforcement of this law difficult. Here, aggressive coastal urbanisation, high tourism pressure,
and geomorphological vulnerability require more targeted adjustment policies with committed and sustained
financial resources.

The National Climate Change Adaptation Plan 2021-2030 is one of the most important tools for tackling
sea-level rise. It is legally binding and is explicitly mentioned in Article 17 of Law 7/2021. According to the
Plan, coastal regions are among the most sensitive sectors to climate change due to threats such as shoreline
erosion, saltwater intrusion, permanent or occasional flooding, and loss of ecosystem products and services.
The first priority is to improve early warning systems for marine risks, followed by incorporating sea-level
projections into urban and territorial planning, and creating local adaptation plans for sensitive coastal areas.
However, effective implementation in small regions such as the Canary Islands still requires locally appropriate
strategies, including guaranteed funding and improved technical and administrative capabilities. Despite the
national plan’s recognition of increased sea-level hazards, its effectiveness will depend heavily on the adoption
of regulations at the local, island, and municipal levels. Furthermore, pertinent for successful policy translation
will be the creation of operational metrics and instruments tailored to extreme regional circumstances will be
pertinent for successful policy translation. Due to the cross-cutting nature of climate change policy, the law
also requires institutional coordination, emphasising inter-administrative cooperation as set out in Articles 2
and 17, among others.

At the regional level, Law 6/2022, on Climate Change and Energy Transition in the Canary Islands, which
was developed by the government of the Canary lIslands, is the archipelago’s first comprehensive legal
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framework aimed at establishing a structured governance system to address climate change. Partially
amended and extended by Decree-Law 5/2024, the legislation incorporates mitigation and adaptation
measures that take into account the unique territorial, social, and economic characteristics of the islands.
Its main objectives include defending coastal areas and marine-coastal ecosystems against the effects of
climate change, particularly rising sea-levels, which the Law identifies as one of the main long-term risks to
territorial security. The Law incorporates the principles of ecosystem-based adaptation and precaution in
the face of climate change. It requires all levels of Canary Islands administration and each Cabildo to
incorporate climate change projections into spatial, environmental, and infrastructure planning processes.
The Law will be implemented through two tools: the Climate Action Strategy and the Climate Action Plan.
The Climate Action Strategy encourages collaborative planning at many levels, bringing together the
government, cabildos, and municipalities, and inviting people to contribute, particularly in relation to areas of
the coastline at risk of change or relocation. The Climate Action Plan will serve as the operational framework
for implementing sectoral adaptation measures. It is expected to explicitly identify the coastal zones that are
most vulnerable to sea-level rise, including: risk maps, projections of the impact on critical infrastructure
(e.g., roads, ports, and sewage systems), and island-specific strategies. Decree-Law 5/2024 reinforces the
obligation for island and municipal administrations to incorporate climate vulnerability assessments into
spatial and sectoral planning instruments. This addition strengthens the legal mandate for evidence-based
territorial governance in response to climate threats. However, funding from Spain and Europe is required
for this to work. Additionally, local stakeholders are required to ensure the preservation of traditions and
heritage. This is why the Climate Action Strategy states that islands and municipalities must be prepared
with training courses, risk and vulnerability maps, and coastal adaptation measures. However, one of the key
challenges is integrating the current climate governance into the existing interdisciplinary legislation, such as
that relating to biodiversity and infrastructures. Climate change impacts must be considered holistically and
in isolation.

3.4. Analysis of the Intentionality and Substantiality of Legal Policy and Instruments at
the Multi-Scale Level

Table 3 provides a comparative assessment of five international and EU-level governance instruments, based
on their level of intention and substance with regard to adapting to sea-level rise. The UN 2030 Agenda
and UNCLOS demonstrate limited direct action, with moderate and low intentionality, respectively,
reflecting their broad or outdated scope. In this sense, they include climate goals without obligations or
implementation pathways for sea-level rise, resulting in a moderate or low intentionality and low
substantiality. The Maritime Spatial Planning Directive and the Marine Strategy Framework Directive
demonstrate moderate levels of both criteria, explicitly incorporating climate change considerations, albeit
not as central mandates. The EU Strategy on Adaptation to Climate Change (2021) stands out due to its high
level of intentionality, as it explicitly prioritises resilience and sectoral adaptation. However, its level of
substantiality remains moderate due to implementation challenges.

Table 4 analyses the intentionality and substantiality of key Spanish national and regional governance
instruments concerning sea-level rise adaptation. Although laws such as Law 22/1988 and Law 2/2013
demonstrate a high level of intentionality with regard to coastal protection, their substantiality is moderate
due to outdated frameworks or uneven implementation. Instruments such as the Environmental Liability
Law and the Environmental Assessment Law have moderate relevance and limited direct application to

Ocean and Society o 2025  VVolume 2 o Article 10505 12


https://www.cogitatiopress.com

S cogitatio

Table 3. Analysis of intentionality and substantiality of the legal policy and instruments at the European level

in current research.

Policy/Instrument

Intentionality  Substantiality

Analysis

UN 2030 Agenda for Moderate
Sustainable Development

UNCLOS Low
Maritime Spatial Planning Moderate
Directive (2014/89/EU)

Marine Strategy Moderate
Framework Directive

(2008/56/EC)

EU Strategy on High

Adaptation to Climate
Change (2021)

Low

Low

Moderate

Moderate

Moderate

While it sets broad goals like SDG 13 (“climate
action”), it lacks specific mandates for sea-level
rise adaptation

UNCLOS does not explicitly address sea-level
rise, leading to legal ambiguities regarding
maritime boundaries

Encourages consideration of climate change
impacts, including sea-level rise, in maritime
spatial plans. Needed for the zonification of
coastal areas and industrial uses

Aims for a good environmental status of marine
waters, indirectly supporting adaptation through
ecosystem-based approaches

Sets out a comprehensive framework for climate
resilience, emphasizing adaptation across
sectors, including coastal areas. It is the basis for
the climate change laws at the national level

Table 4. Analysis of intentionality and substantiality of the legal policy and instruments at the Spanish (national)

level in current research.

Policy/Instrument

Intentionality  Substantiality

Analysis

Law 22/1988, of 28 July 1988,
on Coasts

High

Law 2/2013, of 29 May, on the
protection and sustainable use
of the coast and modification
of Law 22/1988, of 28 July,

on Coasts

High

Law 26/2007, of 23 October
2007, on Environmental
Liability

Moderate

Law 21/2013 of 9 December
2013 on environmental
assessment

Moderate

Law 7/2021 of 20 May on
climate change and energy
transition

High

PNACC 2021-2030 High

Moderate

Moderate

Low

Moderate

Moderate

High

Establishes coastal protection zones but
predates current climate change challenges.
Actions at the coastal level have to be in
agreement with this law

Updates the 1988 Law, incorporating
sustainable use principles, yet vertically
coordinated implementation

Focuses on environmental damage
prevention and remediation, with limited
direct application to sea-level rise

Requires environmental assessments for
plans and projects, potentially integrating
sea-level rise considerations

Establishes a framework for climate action,
including adaptation measures relevant to

coastal areas. It highlights the necessity of
horizontal and vertical coordination

Provides a strategic approach to
adaptation, identifying coastal zones as
priority areas. The national base product is
later applied to local regions
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Table 4. (Cont.) Analysis of intentionality and substantiality of the legal policy and instruments at the Spanish
(national) level in current research.

Policy/Instrument Intentionality  Substantiality Analysis

Organic Law 1/2018, of Moderate Moderate Provides the Canary Islands with the legal
5 November, on the reform of and institutional framework to design and
the Statute of Autonomy of the implement adaptive policies to

Canary Islands vulnerabilities of the region’s coastal zones

sea-level rise. While Law 7/2021 and PNACC 2021-2030 have relatively high intentionality scores because
they specifically mention climate change adaptation and identify sea-level rise as a national priority, there
are only moderate substantiality scores due to implementation relying heavily on subnational entities and
especially weak enforcement mechanisms in outermost regions, including the Canary Islands. While the
Coastal Law (22/1988) recognizes high intentionality in protecting the littoral, its age and partial updates
mean it does not apply adaptation tools evenly, hence moderate substantiality. The Organic Law 1/2018
strengthens the Canary Islands’ regional autonomy, enabling them to develop localised adaptation strategies.

Table 5 presents a systematic evaluation of regional legislative and strategic instruments in the Canary
Islands concerning their intentionality and substantiality in addressing sea-level rise adaptation. Organic
Law 1/2018 and other legislation, such as Law 14/2014 and Law 4/2017, while not particular to climate
issues, grant the Canary Islands autonomy to legislate on environmental issues, show moderate levels in
both elements, and provide institutional competencies and regulatory frameworks to indirectly assist in
adaptation processes. In contrast, Law 6/2022 and this policy’s amendment through Decree-Law 5/2024
provide high levels of policy intentionality and substantiality as they specifically include climate change
adaptation, especially for coastal impacts, into the regional legal framework and require the inclusion of
climate projections in spatial planning. These features explain its high intentionality and substantiality.
Additionally, both the Canary Islands Climate Action Strategy 2030 and the Climate Action Plan
operationalise long-term resilience objectives through actionable, evidence-based measures, including
ecosystem-based adaptation and infrastructure planning. Collectively, show an evolutionary shift towards a
more integrated and adaptive model of governance in the subnational and local context. They excel in both
dimensions of the score due to their implementation orientation and being multilevel instruments.

Finally, Table 6 evaluates the effectiveness of local-level planning instruments in Gran Canaria in adapting to
sea-level rise. PIOs exhibit moderate intentionality and substantiality, offering a structural framework for
land use that can incorporate adaptive strategies. Similarly, PGOUs are also moderately intentional and
substantial, though their effectiveness varies based on local governance capacity and commitment. Overall,
while these instruments provide entry points for adaptation, their implementation remains
context-dependent and uneven.

A comparative analysis of international, national, regional, and local governance instruments reveals an
evolving yet fragmented framework for adapting to sea-level rise. At the international and EU levels (Table 3
and Figure 4), instruments such as the UN 2030 Agenda and UNCLOS demonstrate limited direct action,
reflecting either broad developmental scope or outdated priorities. In contrast, while the EU Strategy on
Adaptation to Climate Change (2021) demonstrates high intentionality, it faces moderate substantiality due
to implementation challenges. This is consistent with the observations of Elrick-Barr and Smith (2021) that
“policy is rarely intentional or substantial for coastal issues.”
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Table 5. Analysis of intentionality and substantiality of the legal policy and instruments at the Canary Islands
(regional) level in current research.

Policy/Instrument

Intentionality  Substantiality

Analysis

Organic Law 1/2018 on the
Statute of Autonomy of the
Canary Islands

Law 14/2014 of 26 December
2014 on Harmonisation and
Simplification in the Protection
of the Territory and Natural
Resources

Law 4/2017, of 13 July, on the
Land and Protected Natural
Spaces of the Canaries

Law 6/2022, of 27 December,
on climate change and energy
transition in the Canary Islands

Decree-Law 5/2024
(Amendment of Law 6/2022)

Canary Islands Climate Action
Strategy 2030

Canary Islands Climate
Action Plan

Moderate Moderate

Moderate Moderate

Moderate Moderate
High High
High High
High High
High High

Grants the region competencies that can
be leveraged for climate adaptation policies

Aims to streamline environmental
protection, offering tools for coastal
adaptation. The Canary Islands are highly
protected, and it has to be considered for
climate action

Regulates land use, including coastal zones,
facilitating adaptation measures.

The Canary Islands are highly protected,
and it has to be considered for

climate action

Specifically addresses climate adaptation,
including sea-level rise, with actionable
measures. It has a high grade of
coordination (horizontal and vertical)

Strengthens the regional climate
framework, enhancing adaptation
strategies. It is a modification of the law of
climate change and energy in the

Canary Islands

Sets long-term goals for climate resilience,
emphasizing coastal adaptation.

The strategy is focused on adaptation and
reflects the need for harmonization
between different legal tools

Details specific actions for adaptation,
including infrastructure and
ecosystem-based approaches

Table 6. Analysis of intentionality and substantiality of the legal policy and instruments at the island and
municipal level in current research.

Scale Policy/Instrument Intentionality = Substantiality = Analysis

Island PIOs Moderate Moderate Provide a framework for land use, with
potential to integrate sea-level rise
adaptation

Municipal PGOUs Moderate Moderate Implementation of adaptation measures

varies across municipalities, depending on
local priorities and resources

Figure 4 shows the distributions of intentionality and substantiality ratings (the total number of assessments
rated) for each level of governance. The figure shows that at the regional level (Canary Islands), there have
been more instances of high ratings than nationally (EU, member state) or locally (municipal, city, etc.). This
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suggests that the regional level, in this case, seems more in line with adaptation objectives. It is important
to note that the figure does not represent functional linkages or coordination mechanisms between these
policies; this aspect is discussed in the subsequent section. According to Figure 4, older frameworks such
as Law 22/1988 are still limited by outdated mechanisms or inconsistent implementation. At the regional
scale of the Canary Islands (Table 5), recent legislation, such as Law 6/2022 and the Canary Islands Climate
Action Plan, reflects a shift toward comprehensive and strategic responses, integrating ecosystem-based and
infrastructural measures. Local instruments (Table 6), including PIOs and PGOUs, provide planning frameworks,
though these lack uniformity in application due to variability in municipal resources and priorities.

Intentionality
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Figure 4. Distribution (frequency, %) of the intentionality and substantiality rating scale of the legal
policy/instruments at the multilevel (from European to municipal) for the case of the Canary Islands.

At the island/municipal level (Figure 4), it shows that all instruments are rated as moderate in both
intentionality and substantiality, reflecting a uniform but limited commitment likely due to constrained local
capacities. At the regional level, over half of the instruments exhibit high intentionality (57.14%), alongside a
balanced presence of moderate and high substantiality. This aligns with the discussion on Canary Islands
legislation, such as Law 6/2022 and the Climate Action Plan. At the national level, the distribution is more
mixed: intentionality is split between moderate (57.14%) and high (42.86%), while substantiality leans
towards moderate (71.43%). This supports the finding that, although intentions are strong (e.g., the PNACC),
implementation remains uneven. European-level instruments are largely moderate in intent (60%) and
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substance (60%); they still lack high-substantiality policies, which reaffirms the claim that “broad or outdated
scopes” limit direct action (e.g.,, UNCLOS and UN Agenda). Thus, the figure confirms that, while
intentionality improves from the international to the regional scales, substantiality lags behind. This echoes
the observations of Elrick-Barr and Smith (2021) that policy is rarely both intentional and substantial in
coastal contexts.

This multilevel governance analysis underscores that while adaptation intent is increasingly embedded in
policy frameworks, substantial, enforceable measures are uneven and are often hindered by institutional
fragmentation or limited local capacity (see Supplementary File, for information related to the aims of the
policy and instruments used in this analysis, the governance tools, and the expected outcomes).

3.5. Normative Conflicts, Institutional Fragmentation, and Barriers to Effective Adaptation in the
Canary Islands

Although Figures 3 and 4 illustrate the existence of multiple governance levels and variable policy strength,
they do not visualise specific forms of coordination or non-coordination, across levels. Our analysis suggests
that although there are legal opportunities for multilevel coordination (e.g., Climate Action Network),
coordination remains largely procedural and fragmented. In practice, we found that horizontal coordination
(e.g., between cabildos and municipalities) is often weak or unspecified, while vertical linkages are shaped
predominantly by the individual capacity of administration and political will.

According to Van Den Hurk et al. (2024), the coastal adaptation decision-making is complex, involving many
stakeholders. It requires long-term implications, flexibility to adopt new decision processes, and monitoring
the progress to achieve the established goals. However, the legal framework previously detailed
demonstrated that there are no solutions from a single administration. This means that the presence of
coordination instruments must be implemented and maintained in the long term (Ferraro & Failler, 2024b).
Conversely, the complexity of the legal framework also shows that solutions must be found to address the
timescale of the climate emergency (Bazant-Fabre et al., 2022). In the Canary Islands, the legal framework
indicates a solid commitment to coastal governance, despite the absence of a defined strategy. However,
this does not necessarily guarantee effective coastal adaptation governance. It is urgent that we consider
the timescale of climate action. Although many laws, regulations, and plans include actions relating to
emergency or general interest, unfortunately, this is not applied in the case of climate adaptation. Such
solutions would improve the timescale of responses. In the case of the Canary Islands, the response to
sea-level rise is hindered by a complex and fragmented legal framework. The mismatch between the
timeframes of policies and the immediacy of climate risks creates a structural barrier to effective adaptation.
The current legal framework includes the National Climate Change Law (Law 7/2021), coastal legislation
(Coastal Law 22/1988 and the 2013 amendment), and regional and municipal competencies regarding
spatial planning. This is complemented by the Canary Islands’ Law 14/2014 on Harmonisation and
Simplification of Territorial and Natural Resource Protection, which is a key instrument in land-use and
environmental planning. Jurisdictional clashes, overlapping and conflicting competences, and procedural
constraints in planning instruments hinder the effective implementation of environmental law.

Coordination is another major issue that needs to be addressed. In the Canary Islands, Law 6/2022 wiill
introduce governance tools such as the Canary Islands Climate Action Network, a permanent multilevel
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governance platform, and the Canary Islands Climate Action Office. The latter will provide technical advice
on adaptation planning to all administrative levels, including cabildos and municipalities. These tools aim to
promote coordination among institutions and to integrate climate action within the archipelago. However,
they are still in the process of formation. Although Law 7/2021 mandates the development of sectoral
adaptation plans, their implementation in the Canary Islands is hindered by institutional coordination gaps
and limited integration into spatial and urban planning frameworks. Thus, while this national legislation
provides an advanced legal framework, its effectiveness in insular contexts depends on its articulation with
regional and local regulations, as well as governance mechanisms that ensure compliance in the face of
escalating climate risks. Additionally, coordinating climate actions across different administrations requires
more human resources to address all areas of responsibility. This issue could be resolved through the
digitalisation of public administration.

The recent processing and approval by the City Council of Las Palmas de Gran Canaria of a climate action
project promoted by the Regional Ministry of Ecological Transition and Energy of the Government of the
Canary Islands is a representative example of the gaps in competencies and the lack of inter-administrative
coordination in climate governance in the Canary Islands. According to the local newspaper La Provincia, the
project was approved during a City Council plenary session due to a mistake by one of the council members
(Villullas, 2025). The article contains statements from several city government members, who describe the
proposal by the Regional Ministry as nonsensical and assert that they were neither sent the technical project
nor officially invited to collaborate on the document.

This situation has arisen despite the regional legal framework being reinforced through Decree Law 5/2024,
which actively promotes governance mechanisms and explicitly states that the proposed objectives cannot be
achieved through unilateral public management. In the draft document of the Canary Islands Climate Action
Plan, the governance mechanisms section states that an inter-administrative technical working group must
be established to support administrative cooperation and accelerate joint efforts across the different levels of
government involved in implementing action. Moreover, this information should be made public to encourage
citizens, organisations, and social movements to participate in developing the planned measures.

This case study highlights that governance mechanisms rely not only on legal design and regulatory
effectiveness, but also on the capacity of public administrations to execute, coordinate, and allocate
resources. It reveals an operational gap in multilevel coordination: while the legal framework anticipates
collaboration, participation, and policy coherence, however, fragmentation and the corresponding change in
institutional levels create ambiguities in political agendas and coastal competences, particularly in strategic
areas such as the urban coastline of the capital, the Canary Islands.

One of the key conflicts identified is the asymmetry between the pace of spatial and urban planning and the
urgent need for adaptive decisions, especially in highly exposed coastal areas. Many PGOUs, for example,
have not been updated to reflect new sea-level rise projections, despite available scientific evidence
(e.g., PIMA Adapta Costas) and existing legal obligations to incorporate climate risk. Without this integration,
the implementation of structural measures such as planned retreat or the prohibition of new development in
high-risk zones is blocked.

Another critical issue is the lack of effective coordination between different levels of government.
As highlighted throughout this paper, several laws emphasize the urgent need for horizontal and vertical
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administrative cooperation in climate governance. Although cabildos hold key competencies in spatial
planning through the PIOs, their alignment with regional strategies—such as the Canary Islands Climate
Action Strategy 2030—remains incipient. At the same time, municipalities are burdened with many
responsibilities but often lack the technical and financial capacity to implement recommendations stemming
from vulnerability assessments, such as PIMA Adapta Costas. This results in territorial disparities in the
application of adaptation measures across territories, revealing a structural weakness in adaptive
governance where planning rarely translates into action.

In this sense, a key point of contention in the environmental governance of the Maspalomas Dunes Special
Natural Reserve (Figure 2) is the differing roles and actions of the Cabildo of Gran Canaria and the
San Bartolomé de Tirajana City Council, particularly with regard to rising sea-levels. As the managing
authority, the Cabildo has initiated science-driven restoration projects such as MASDUNAS, which have
successfully reintroduced over 60,000m?® of sand and increased native vegetation by 75% in order to
stabilise the dunes (Cabildo de Gran Canaria, n.d.). In contrast, the City Council has been criticised for using
tractors and scrapers to smooth the sand for tourism purposes. This practice harms dune vegetation and
accelerates erosion by smoothing the dunes and removing a small amount of sand every day (Pinardo-Barco
et al., 2023). The conflicting actions of the Cabildo, which pushes for ecological recovery, and the
municipality, which enables tourism-driven maintenance, underscore a serious governance rift over who
holds responsibility, how urgently action should be taken, and which should prevail: environmental integrity
or tourist infrastructure.

4. Conclusions and Recommendations

This is the first study to address the legal framework for mitigating and adapting to sea-level rise in the
Canary Islands, as well as the conflicts and barriers to improving coastal adaptation governance, and possible
recommendations for doing so. Sea-level rise is one of the most pressing impacts of climate change in this
region. Despite the existence of a relatively comprehensive legal framework, significant challenges persist
due to the fragmentation of responsibilities among different levels of government (e.g., state, regional, island,
and municipal). Furthermore, there is a significant discrepancy between the urgency of adaptation measures
and the timeframes for implementing various laws.

Against this backdrop, there is an urgent need for prompt and effective multilevel coordination mechanisms to
enhance climate governance in the Canary Islands. A key recommendation is to establish the Climate Action
Office and the Climate Action Network in the Canary Islands immediately, so that they can encourage the
formation of climate adaptation committees at the island level. These committees should involve participants
from national, regional, island, and local governments, and should be complemented by the establishment of
a Coastal Observatory for the Canary Islands, whose remit would be to provide advice on integrating climate
scenarios into planning instruments and on biodiversity. In terms of human resources, building institutional
capacity is also fundamental. To this end, it is recommended that the technical expertise of local staff be
enhanced. The timescale of climate actions must be addressed by implementing projects of general interest,
thereby reducing the time for action, mainly in terms of adaptation. Furthermore, the link between climate
adaptation and administrative effectiveness can be strengthened via digitalisation, bearing in mind that the
public administrations must invest in human resources to be able to achieve the goals established in the various
climate laws.
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It is essential to strengthen public engagement further so that it becomes a key factor in co-governance in
climate planning processes, especially for adaptation measures. Such participation must formalise the citizens’
involvement in decision-making through participatory structures that further embed strategic planning tools.
Also, regulatory harmonisation is necessary to keep the mechanisms agile and functional. Legal policy and
instruments must be aligned and adapted to the current climate emergency in order to prevent slowdowns,
jurisdictional disputes, and operational inefficiencies.

For all these reasons, there is a need to generate methodologies for monitoring the health of the sea and
coastal areas within the identified management objectives. We propose adaptive management through tools
that evolve periodically to incorporate new processes into the monitoring model via multidisciplinary work
networks. This generates a living model that can adapt to systemic variations resulting from social and
environmental changes in highly dynamic coastal and open ocean environments.

Improving climate governance in the Canary Islands is essential not only for the archipelago’s resilience but
also as a replicable model for other island territories, particularly those with high population density and
economic dependence on coastal areas. The Canary Islands’ experience can meaningfully contribute to
designing differentiated climate policies for island contexts that align with the Paris Agreement and the
Sustainable Development Goals commitments.
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Abstract

Coastal areas are increasingly exposed and vulnerable to environmental degradation and climate change,
requiring adaptive governance approaches that integrate the climate-environment-health nexus. In Réunion
Island, a French overseas department and EU region, two decades of science-policy initiatives have aimed to
improve coastal governance through stakeholder engagement, scientific knowledge integration, and
deliberative processes. Building on the evolutionary governance theory framework, this study analyzes a
body of 281 scientific research articles (2000-2024), 4 participatory projects (2005-2020), and 12 expert
insights to identify land-sea governance challenges and opportunities. Scientific articles remain focused on
diagnosing environmental problems rather than elaborating systemic solutions, with a predominance of
ecological and conservation science. Participatory governance and long-term strategic foresight are
underdeveloped, and while digital tools are widely used for environmental monitoring, their integration into
decision-making remains insufficient. Key barriers include administrative fragmentation, weak institutional
coordination, and difficulties in integrating scientific knowledge into policy processes. Four enablers emerge:
strong political leadership, long-term institutional support, a shared strategic vision, and regional
cooperation aligned with European and international frameworks. Additionally, Réunion’s hybrid sociability,
shaped by its colonial history, presents both challenges and opportunities for governance. While it may
foster exclusivity, it can also facilitate trust-based collaboration. A dedicated land-sea governance structure
could enhance multi-scale and multi-level coordination among stakeholders.
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1. Introduction

Marine and coastal social-ecological systems are rapidly changing and degrading; their sustainability is
threatened and requires innovative governance schemes that address the climate-environment-health
nexus. Global efforts to enhance international ocean governance have intensified, particularly with the
adoption of the 2030 Sustainable Development Goals in 2015, including SDG 14, which focuses on the
protection of aquatic ecosystems. In 2017, the EU launched the International Ocean Governance Programme
to enhance cooperation and coordination among EU member states and international organizations,
ensuring the sustainable management of marine resources and contributing to the achievement of the 2030
Sustainable Development Goals (European Parliament, 2018). Faced with fragmented expertise, dispersed
information, and a disjointed decision system, the EU is seeking to develop more coherent maritime
governance schemes to respond to growing environmental and socio-economic challenges.

The EU has developed an integrated coastal zone management (ICZM) strategy since the 2000s
(Recommendation of the European Parliament and of the Council of 30 May 2002, 2002). ICZM has been
conceptualized and applied in different ways internationally, most notably in Australia and Southeast Asia,
reflecting varied governance contexts and coastal management traditions (Kay & Alder, 2005). Referring to
the EU’s interpretation, as formalized in the EU Recommendation (2002/413/EC) and subsequent policy
instruments, ICZM is understood as a “management framework” that promotes a coordinated,
ecosystem-based, and participatory approach to managing coastal zones, addressing issues such as
biodiversity loss, habitat degradation, urbanization, and climate change impacts. Those issues were further
addressed within the Marine Strategy Framework Directive, adopted in 2008, establishing a framework for
achieving good environmental status of EU marine waters by 2020 and promoting the sustainable use of
marine resources. These actions now fall within the scope of Directive 2014/89/EU, establishing an explicit
legal framework for maritime spatial planning. EU maritime spatial planning strategy integrates ecological,
social, and economic sustainability objectives and aims to promote coordinated, transparent, and
proof-based planning for the management of maritime and coastal activities while taking into account
regional specificities. This approach emphasizes the participation of local actors and coordination between
different levels of governance (Lozachmeur, 2009). In the European context, the term “maritime spatial
planning” is commonly used, notably in the EU legal framework. By enabling the concrete implementation of
the ecosystem-based approach through the analysis and allocation of human activities in the marine space,
marine spatial planning (MSP) is now applied in around 70 countries facing various challenges (Santos et al.,
2019). MSP aims to bring together the various ocean users to facilitate coordinated and informed decisions
on the sustainable use of marine resources (Ehler & Douvere, 2009). Its principles and mechanisms have
been incorporated into the legal frameworks of several nations, including EU member states (Shabtay
et al., 2020).

Stemming from the observation-conceptualization effort to develop ocean governance, the evolutionary
governance theory (EGT) proposes to understand governance as a co-evolving process over time
(Van Assche et al., 2014). The co-evolution of formal and informal institutions governing marine and coastal
areas, as well as mechanisms and bodies responsible for their implementation, is part of the broader
framework of ocean governance (Van Assche et al., 2017). EGT articulates diverse conceptual frameworks
such as social systems theory, post-structuralism, institutional economics, but also the roles of materiality,
the co-evolutions of social and ecological systems (Van Assche et al., 2020). According to EGT, the elements
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of governance and their interdependencies evolve together. The co-evolution process of these elements
results in the governance itself (Van Assche et al., 2014). EGT focuses particularly on the roles of knowledge
and narrative in governance and the links between the formation of discursive objects (such as the coast)
and the evolution of organizational forms (Van Assche et al., 2020). The observation of the evolving
configurations of actors/institutions, power/knowledge, remains an issue for policy adaptation and
integration (Schliter et al., 2020). Apprehending policy integration (Schltter et al., 2020) requires pointing
out the enablers and barriers within a multi-level governance system. EGT as an analytical framework is
motivated by its capacity to grasp the complexity, non-linearity, and historically embedded nature of
governance processes, features that are particularly pronounced in insular and peripheral territories. Islands
often concentrate layered institutions, overlapping jurisdictional scales, and historically contingent
governance trajectories, making them fertile ground for the study of co-evolutionary dynamics between
actors, knowledge, discourses, and institutions. In this regard, EGT offers a relevant and flexible conceptual
lens for exploring the tensions, adaptations, and strategic shifts that characterize coastal and marine
governance in such contexts. Despite its potential, the application of EGT to insular coastal governance
remains limited in the academic literature. This study addresses that gap by mobilizing EGT to analyze the
governance of land-sea interactions in Réunion Island, an EU outermost region, where complex actor
configurations, colonial legacies, and institutional fragmentation present a unique case for examining how
governance evolves across scales. It contributes to expanding the empirical reach of EGT and offers new
insights into the challenges and opportunities of integrated coastal planning in island territories.

Using the EGT framework, this article explores the co-evolutionary relationships between researchers,
stakeholders, and decision-makers in managing the land-sea interface in Réunion Island, a French overseas
department and EU outermost region in the Indian Ocean. It addresses five research questions related to:
(@) barriers and enablers of land-sea integration, (b) the role and limitations of scientific knowledge,
(c) stakeholder perceptions of participatory governance, (d) the use of strategic foresight, and (e) the
relevance of digital tools for coastal and marine planning in Réunion. The study draws on material from 2000
to 2024, combining a review of the scientific literature, analysis of relevant research projects, and
semi-structured interviews with researchers and institutional actors.

1.1. Study Site

Réunion Island (France; Figure 1) is a volcanic island in the southwest Indian Ocean, with steep terrain rising
to 3,059 m. Its 870,000 residents are mostly concentrated in urban lowlands below 1,000 m, which occupy
10% of the territory. Since becoming a French department in 1946, the island’s population has doubled from
250,000in 1950 to 500,000 in 1980, amid rapid development (Shabtay et al., 2020). Agriculture covers 15% of
the island, mainly for sugarcane, while tourism accounts for 3% of the GDP. Despite a service-based economy,
unemployment and poverty remain high, with 38% of people living below the poverty line. A National Park now
protects 43% of the island, alongside a marine reserve and a UNESCO World Heritage designation (Lagabrielle
et al., 2010). As an EU outermost region, Réunion receives significant support: €1.795 billion was allocated
under the 2021-2027 FEDER-FSE+ program, of which €1.409 billion came from the EU, equivalent to roughly
1% of the island’s annual GDP (€20.4 billion in 2021), according to the Europe en France portal (Agence
nationale de la cohésion des territoires, n.d.).
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Figure 1. Map illustrating the location and spatial organization of La Réunion in the western Indian Ocean.
Notes: The lower panel shows pictures (from left to right): fringing coral reef on the West coast, Piton
des Neiges and pasture landscape in the uplands, jumping whale (Megaptera novaeangliae) on the West
coast, and beach users in the back reef depression on the West coast coral reef; altitude contour lines
(per 500 m) and terrestrial shaded relief were generated using publicly available geographic data from the
General Bathymetric Charts of the Oceans (The GEBCO_08 Grid, version 20100927); data on land-use,
benthic cover, and administrative units were extracted from OpenStreetMap.

Spatial planning in Réunion relies on several French regulatory instruments that aim to align development
with environmental protection (Ferraro et al., 2023). The Schéma d’Aménagement Régional (SAR) defines
regional land-use priorities and ensures coherence with local planning tools like the Schémas de Cohérence
Territoriale and Plans Locaux d'Urbanisme. The SAR includes a maritime component through the Schéma de
Mise en Valeur de la Mer (SMVM), which sets zoning rules for coastal areas. Nationally, the Document
Stratégique de Bassin Maritime (DSBM) for the southern Indian Ocean defines maritime priorities, while the
Stratégie Réunionnaise pour la Biodiversité integrates biodiversity into territorial policies. These frameworks
are supported by natural hazard plans and invasive species strategies. Territorial development is also linked
to a local research ecosystem of about 500 full-time researchers, including 340 permanent academics at the
University of La Réunion and partner institutions such as the Centre de Coopération Internationale en
Recherche Agronomique pour le Développement (CIRAD), Institut de Recherche pour le Développement,
Bureau de Recherches Géologiques et Miniéres, and Institut Francais de Recherche pour I'Exploitation de la
Mer (IFREMER; based upon data collected from research institutions).
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The DSBM is a strategic plan for the sustainable management of maritime and coastal areas in the southern
Indian Ocean, including Réunion, Mayotte, and the French Southern and Antarctic Lands. Developed by the
Conseil Maritime Ultramarin du bassin Sud océan Indien (CMUB) under the Direction Mer Sud Océan Indien,
it localizes France’s National Strategy for the Sea and Coastline. Covering 13 key themes, it focuses on
protecting marine ecosystems, supporting the maritime economy, managing coastal development,
addressing climate risks, and promoting scientific research. The plan involves public and private stakeholders
through consultations and is updated every six years. At the local level, the SAR-SMVM (Schéma
d’Aménagement Régional-Schéma de Mise en Valeur de la Mer) guides land and maritime planning in
Réunion. Overseen by the Regional Council, it aims to balance development with environmental
preservation. With a population projected to reach one million by 2030, key priorities include managing
urban growth, protecting ecosystems, supporting the maritime economy, enhancing climate resilience, and
promoting sustainable mobility. The SAR-SMVM is revised every 10 years to adapt to evolving challenges.

Current coastal management policies prioritize short-term protection through a strategy known as “holding
the line,” a recognized approach in shoreline management that involves maintaining the existing coastline
position using hard infrastructure such as seawalls and dikes (Lorion & Villeneuve, 2007; Magnan & Duvat,
2018). However, ongoing urbanization and the proliferation of coastal infrastructure increase the
vulnerability of shorelines, notably by heightening exposure to marine submersion. Climate change and sea
level rise are likely to intensify these existing pressures. Although regulatory tools (e.g., the coastal law) exist,
they are underused and face challenges in effective enforcement (Cazes-Duvat, 2004; Mirault, 2004). Both
decision-makers and the public remain largely unprepared for transformative adaptation measures, such as
the relocation of at-risk populations, despite growing consensus on the need to rethink land use planning.
Awareness of climate risks remains low: over 80% of residents are unaware of existing risk prevention plans
(Magnan & Duvat, 2018).

2. Materials and Methods
2.1. Conceptual Framework and Thematic Axis

The methodological approach is based on the five analytical dimensions of EGT as defined by Fobé et al. (2024).
EGT frames governance as a dynamic, co-evolutionary process shaped by the interactions between actors,
institutions, and socio-ecological systems. The research design, data collection, and analysis were structured
following the five EGT axes (Table 1, adapted from Fobé et al., 2024):

1. Barriers and enablers to effective management: This axis examines how coastal and marine
governance systems address the challenges of fragmented responsibilities, overlapping mandates,
and weak coordination across land-sea interfaces. It explores both institutional barriers and enabling
mechanisms such as inter-agency collaboration and stakeholder engagement.

2. Scientific knowledge in marine and coastal governance: This dimension analyzes the use of
scientific evidence in governance processes, focusing on the alignment (or lack thereof) between
research outputs and policy needs, and the conditions under which scientific advice is accepted
or resisted.
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3. Inclusive and participatory approaches: This axis investigates the design, implementation, and
perceived effectiveness of participatory processes in coastal governance, highlighting both their
normative value and the practical challenges of engaging diverse stakeholders.

4. Strategic foresight for long-term policy-making: This dimension focuses on the extent to which
scenario planning, anticipatory tools, and long-term visioning are used to inform policy development,
and how these practices are perceived by local actors.

5. Digital transformation in marine and coastal governance: This axis explores how digital tools, such
as spatial platforms, data-sharing systems, and decision-support technologies, are used in coastal
governance, including their accessibility, perceived usefulness, and adaptability to the Réunion

Island context.

Table 1. Thematic axis of investigation and related key questions and keywords.

Axis Short title Description Key question Keywords
(",;'=OR)
Scope Land-sea A governance approach  How can governance Scope 1: Reunion, Réunion
governance that seeks to coordinate  frameworks A-ND
(scope) the mar}agement of effectively |ntegrate Scope 2: Ecosystem
terrestrial and marine land-sea planning to
environments in a ensure policy AND
holistic and coherence and Scope 3: Sea, ocean, marine,
interconnected manner  sustainable maritime, coast, shore*, water*,
management? coral
AND
Scope 4: Manage*, monitor*,
planning, control*, strateg*,
govern*, policy*, politic*,
decision, conserv*, develop*,
econom®, socio-econom®,
human, social
Axis #1  Barriers and Explores barriers and What are the key Challenge, regul*, constraint,
enablers to enablers to effective barriers and enablers limit*, barrier, facilitat*,
effective land-sea management, to effective land-sea opportunit*, solution, lesson,
management including coordination, management and issue, problem, enabler,
data sharing, and planning in Réunion? agreement, conflict
stakeholder
engagement
Axis #2  Scientific Assesses how scientific  How is scientific Fishing, agriculture, farming,
knowledge in knowledge is used in knowledge used in livestock, aquaculture, forestry,
marine and governance and marine and coastal urban, conservation, ecosystem
coastal identifies barriers such governance, and service, protected area,
governance as mismatches between  what are the barriers transport, energy, industr*,

data and policy needs

to its application?

species, habitat, land-use, risk,
hazard, resource, touris*, threat,
pressure, impact, pollution,
waste, erosion, climate, health,
resilien*, adapt*, evidence,
expert*, knowledge, disciplin*
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Table 1. (Cont.) Thematic axis of investigation and related key questions and keywords.

Axis Short title Description Key question Keywords
(*,'=OR)

Axis #3  Inclusive and Examines stakeholder How do stakeholders Participa*, public,
participatory perceptions of perceive the stakeholder, consult*, involv*,
approaches participatory effectiveness of engag®, collabor*, partner,

governance approaches participatory actor, integrat*
and the challenges of governance approaches

integrating diverse in marine and coastal

perspectives management?

Axis #4  Strategic Investigates the How is strategic Foresight, forecast, scenari*,
foresight for perception of strategic foresight perceived by future, vision, anticip*,
long-term foresight as a tool for stakeholders in the predict*
policy-making  long-term governance of

policy-making in marine  Réunion’s marine and
and coastal governance  coastal areas?
Axis #5 Digital Analyzes stakeholder How do stakeholders Data, observation,

transformation

in marine and
coastal
governance

perceptions of digital
tools for governance,
focusing on
accessibility,
effectiveness, and
adaptability to
Réunion’s context

perceive digital tools for
marine and coastal
governance in terms of
accessibility,
effectiveness, and
adaptability to
Réunion’s context?

information, model*, spatial,
temporal, simulation, map*,
track*, remote sensing

2.2. Thematic Trends of Scientific Literature (2000-2024)

To conduct a keyword-based review of scientific literature on land-sea governance in Réunion Island, we
adopted a structured methodology based on the first two steps of the preferred reporting items for systematic
reviews and meta-analyses guidelines (Mejia et al., 2021; Page et al., 2021). The research corpus consisted of
peer-reviewed journal articles published in English or French between 2000 and 2024. For French-language
articles, it was assumed that an English version of the title, abstract, and keywords was available. The initial
inclusion criterion was based on the presence of the following keyword combination in the text: (“Reunion”
OR “Réunion”) AND “Ecosystem.” Literature searches were conducted across multiple academic platforms,
including Google Scholar, BASE, JSTOR, Frontiers, Open Science, Springer Nature, ScienceDirect, Taylor &

Francis, and PubMed.

To identify dominant thematic trends over time, we conducted a keyword frequency analysis using truncated
root forms. Words marked with an asterisk (e.g., maritim*, govern*, etc.) indicate lexical stems used in the
database queries. This sampling method allowed us to include multiple lexical variations of the same concept
(e.g., governance, government, and governing) in the corpus.

An article database was compiled, including the year, authors, title, abstract, and journal of each article. When
necessary, English translations of these elements from French were subsequently produced using ChatGPT 4.0.
This database was then manually screened to check the selected articles and exclude duplicate entries. In a
second step, articles that didn’t contain at least one keyword in each of the 4 groups of keywords composing
the “Scope” (Table 1) were excluded, ending with a list of 281 articles that fit the inclusion criteria.
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The investigation framework of the selected corpus of 281 research articles was structured around the five
EGT-based research axes (Table 1), ensuring relevance to land-sea governance. Each of the five axes is
associated with a list of keywords relevant to the theme. A quantitative content analysis was conducted by
screening the 281 selected articles, assessing keyword presence/absence in titles and abstracts. Keywords
were fine-tuned to avoid polysemic or ambiguous terms. The resulting database enabled graphical
visualization of keyword frequency and co-occurrence linkages, aligning with previous studies that have
employed semantic network analysis for scientific literature, providing insights into thematic trends in
land-sea governance research.

Two software programs were used: Zotero (version 7.0.11) open-source reference manager, and Microsoft
Excel (version 16.94). Zotero facilitated reference management, while Excel was used to track the presence
or absence of keywords.

2.3. Thematic Analysis of Selected Projects (2005-2020)

We selected four scientific projects on land-sea governance in Réunion Island that, through temporal
overlap, aimed to cover the period from 2005 to 2020 (Table 2). The inclusion criteria for project selection
were as follows: the project had to focus on the entire territory or a sub-region of Réunion Island,
demonstrate an interdisciplinary approach, actively engage stakeholders and public decision-makers,

Table 2. Participatory research projects analyzed.

Project

Objectives

Project leader

Funding

Description

Ocean Metiss

Develop a sustainable,

University of

€963,211 from the

Pilot project aiming to

(2017-2020) integrated, long-term Reunion EU, the French investigate innovative
maritime development state, and the MSP processes, tools,
strategy and implement it Reunion Island and methods for the
through a marine Regional Council European MSP Directive
spatial plan (Directive 2014/89/CE)

GIML Improve land-sea IFREMER €600,000 from the  Focus on managing the

(2013-2015)  continuum management EU, General relationship between
in an experimental Council, and human activities and the
territory to ensure Territoire de la marine/terrestrial
harmonious coexistence Cote Ouest environment, particularly
of maritime and upstream-downstream
coastal uses flows

Descartes Build a partnership CIRAD €443,552 from the  Exploration of land-use

(2012-2015) framework using a National Research evolution scenarios with
landscape dynamics Agency a focus on urban sprawl
simulation tool for and its impacts, through
territorial foresight a participatory approach
exercises

ATP Domino  Develop forward-looking ~ CIRAD Funded by the Creation of tools to

(2005-2007)

modeling tools that
integrate political
processes into land-use
management simulations

National Research
Agency, with other
local contributions

facilitate political
decision-making
regarding land-use
planning, especially in
the context of SAR
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incorporate the use of spatial models or geospatial data, and implement a territorial foresight process. Each
collected project report was examined through the lens of the five dimensions of EGT (Table 1). The selected
projects (Ocean Metiss, GIML, Descartes, and ATP Domino) provide critical case studies on participatory
research, decision-support tools, and the integration of scientific knowledge into policy frameworks. These
projects span different periods and thematic areas within governance of land, sea, or land-sea interface,
allowing for a comprehensive assessment of governance evolution over time.

2.4. Semi-Structured Interviews of Researchers and Institutional Stakeholders

In addition to the literature review and project analysis, semi-structured interviews were conducted with
12 scientists and institutional stakeholders. The interview guide was structured around five dimensions
inspired by EGT, each addressing key challenges in the governance of coastal and marine areas: (a) integrated
land-sea planning and management, (b) the role of scientific knowledge in governance, (c) inclusive and
participatory approaches, (d) the use of strategic foresight, and (e) digital transformation. Each axis was
explored through targeted questions about barriers, enablers, tools, and practices. Interviewees were invited,
for instance, to reflect on institutional fragmentation and coordination (Dimension 1), the use and limitations
of scientific evidence in policy-making (Dimension 2), or the effectiveness of participatory initiatives
(Dimension 3). For Dimension 4, questions addressed the use of foresight tools like scenario planning or
expert panels, and their relevance in long-term governance. Dimension 5 focused on stakeholders’
perceptions of digital platforms, including their accessibility, integration, and adaptability to Réunion’s
specific challenges. These thematic axes also structured the subsequent analysis of interview material.

Rather than applying a deductive coding framework, the analysis focused on comparing and contrasting the
representations expressed across the five dimensions in order to identify tensions, evolutions, and recurring
patterns. This approach ensured fidelity to EGT's emphasis on the co-evolution of institutions, knowledge,
actors, and discourses, while remaining grounded in the specific context of Réunion. The interviews enabled
in-depth exploration of current and potential governance models by eliciting detailed accounts of challenges,
strategies, and tools. Given the complexity of coastal governance and the diversity of actors involved, the
sample included both scientists and institutional actors with expertise in land-sea management,
environmental governance, and decision-making. Although some individuals directly involved in planning
projects were unavailable, the inclusion of experts experienced in participatory research and collaborative
governance ensured critical insights.

To ensure the trustworthiness of the data, particular attention was paid to selecting a diverse and
complementary sample (Table 3), mitigating the risk of one-sided narratives. Potential biases—such as
institutional affiliation, past involvement in governance processes, or professional positioning—were
considered during both collection and analysis. The interviews were conducted using open-ended,
non-leading questions to encourage critical reflection. Triangulation with project documentation and
literature allowed for contextualizing and validating the responses. While no qualitative interview is entirely
free from bias, the consistency of the responses and thematic saturation reached during analysis strengthen
the reliability of the findings presented.
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Table 3. Classification of interviewees.

Actors  Administrative structure(s) Type(s) of actor Expertise field Implications in
participatory
projects
studied and/or
SAR-SMVM
Al Regional Council of Institutional European affairs officer Ocean Metiss
Reunion Island
A2 Regional Council of Institutional SAR-SMVM officer SAR-SMVM
Reunion Island
A3 Regional Council of Scientist/institutional Entomologist SAR-SMVM
Reunion Island Ex-vice-president of the
Land Planning and Housing Regional Council responsible
Public Land Establishment for spatial planning
of Réunion Ex-vice-president of the
Reunion Island Aquaculture Land Planning and Housing
Association Ex-vice-president of the
Public Land Establishment of
Réunion
Ex-president of the Reunion
Island Aquaculture
Association
A4 National Park of Reunion Scientist/institutional  Ex-responsible and mission -
manager
Restoration of native
habitats, Ecology, and
Biological invasions
A5 University of Reunion Scientist/institutional  Lecturer in geography SAR-SMVM
Island Ex-vice-president of the
Regional Council of Regional Council responsible
Reunion Island for spatial planning
Ex-member of the National
Assembly
A6 University of Reunion Scientist Professor -
Island Island biology, tropical forest
National Park of Reunion ecology, and conservation
Island biology
A7 University of Reunion Scientist Lecturer Ocean Metiss
Island Ecology, public policy, GIML
Shark Security Center remote sensing, Descartes
Natural Marine Reserve geoinformatics, and ATP Domino
of Reunion geography
A8 Research Institute for Scientist Researcher -

Development

Natural Marine Reserve
of Reunion

Ecology and marine biology
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Table 3. (Cont.) Classification of interviewees.

Actors  Administrative structure(s) Type(s) of actor Expertise field Implications in
participatory
projects
studied and/or
SAR-SMVM
A9 University of Reunion Scientist Professor —
Island Geomorphology, coastal
Coastal Observatory environment, remote
of Reunion sensing, and geoinformatics
A10 IFREMER Scientist Researcher in fisheries -
Reunion Island Aquaculture sciences
Association Ex-director of the Reunion
Natural Marine Reserve Island Aquaculture
of Reunion Association.
Al1l Research Institute for Scientist Research director GIML
Development ICZM and the design and
Natural Marine Reserve implementation of marine
of Reunion protected areas
Al12 Regional agency for Scientist/institutional In charge of territorial —
development, investment, intelligence
and innovation Ecological economics (island

economies) and research
and innovation systems

3. Results

The presentation of results is structured following the five axis of the EGT framework and includes a
preliminary interpretation.

3.1. Enablers and Batrriers to Effective Management (Axis #1)

Based on the four groups of keywords forming the inclusion criteria of the scope (Table 1), the research article
corpus of 281 papers uses the keyword ocean (cited in 63% of articles), sea (54%), coastal (30%), and marine
(27%) environments. The keyword coral is present in 22% of articles, while maritime only reaches 1%.

However, socio-economic and governance-related terms such as socio-econom?®, politic*, and govern* are
cited in fewer than 10% of articles, pointing to a gap in studies integrating human dimensions, institutional
frameworks, and political processes into marine governance research. This imbalance suggests that
governance discussions remain largely focused on environmental management rather than broader
socio-political and economic contexts.

Despite 44% of articles addressing, with at least one key-word, barriers and enablers to effective management
(Axis #1; (Figures 2a and 2b), the actual citation of specific obstacles (constraint, barrier, and problem) and
solutions (solution, opportunity, and facilitators) remains low, at under 5% (Figure 3). This indicates that while
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Figure 2. (a) Co-occurrence matrix (in %) of the five EGT axes within the corpus of 281 selected articles;
(b) a network representation of the co-occurrences “linking” the five EGT axes (with line thickness proportional
to the number of co-occurrences). Note: An axis is considered present in an article if at least one keyword
associated with that axis appears in the article.

Axis #1 Barriers & Enablers Axis #2 Scientific Knowledge Axis #3 Inclusive & Participatory
Limit* Species Stakeholder
Challenge Conserv* Integrat*
Regul* Impact Involv*
Conflict Habitat Public
Solution Knowledge Participa*
Problem Threat* Collabor*
Facilitat* Risk Actor
Opportunit* Resource Consult*
Constraint Climate Engag*
Barrier Health Partner*
0O 20 40 60 80 100 0 20 40 60 80 100 0O 20 40 60 80 100
% % %
Axis #4 Strategic Foresight Axis #5 Digital Transformation
Future Data
Spatial
Predict*
Model*
Scenari* Temporal
Information
Anticip*
Observation
Forecast Map*
Simulat*
Foresight
Remote Sensing
Vision Track*
0 20 40 60 80 100 0O 20 40 60 80 100
% %

Figure 3. Proportion of corpus articles containing the 10 most frequent keywords relevant to each axis.
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governance challenges are recognized, research may not sufficiently delve into detailed analyses of systemic
constraints or the practical mechanisms that facilitate effective management.

A majority of interviewees suggested that the fragmentation of responsibilities across different spatial
domains and governance levels, between marine, coastal, lowland, and upland territories, is a barrier that
severely undermines the coherence of public action. The resulting sectoralized governance structures are
perceived as limiting the coordination necessary for holistic and integrated coastal management.
Participatory projects analysis, such as ATP Domino (2005-2007; Table 2), emphasized how new actors,
such as NGOs and supranational institutions, contribute to governance complexity. Polycentric and
project-based decision-making are described as addressing issues as isolated crises rather than
interconnected problems requiring coordinated, long-term strategies.

Another barrier to integrated land-sea management, underlined by the interviews insights, is the funding
constraint for research in Réunion. For example, interviewees involved in the Ocean Metiss project (Table 2
and Table 3) highlighted that as an EU outermost region, La Réunion is ineligible for European MSP funds,
which are reserved for coastal states sharing maritime borders with other countries. This limitation hinders
the development of a spatial vision for its exclusive economic zone (EEZ). To bypass this, the interviewees
indicated that the Regional Council, the University of La Réunion, and the Prefecture secured funding
through the Executive Agency for Small and Medium-sized Enterprises, supported by cooperation
frameworks such as the OACPS-EU partnership, which includes Indian Ocean states. While the Indian
Ocean Commission did not implement MSP directly, it was perceived as playing a regional coordination role
under the broader Nairobi Convention. The Océan Métiss project is apprehended as having marked a
pioneering step, aligning regional coordination with emerging legal responsibilities for the Réunion Regional
Council within future MSP protocols. Meanwhile, the French state launched the Strategic Document for the
Southwestern Indian Ocean Maritime Basin (DSBM), covering Réunion’s EEZ and guiding regional
investment priorities. However, this document is perceived as not yet having been translated into an
operational MSP.

Insights from interviews with institutional actors, particularly those involved in planning documents, reveal
that one of the key challenges faced by public authorities is the coordination between the DSBM and the
SMVM. The DSBM falls under state jurisdiction, covering the area from internal waters to the outer limit of
the EEZ. In contrast, the SMVM is under the authority of the Regional Council, extending from internal
waters to 3 km offshore. The coordination between the DSBM and the SMVM for coastal planning is
perceived by those interviewees as a major challenge, particularly due to differences in the scale of planning
documents. The SMVM, designed at a 1/50,000 scale, imposes specific constraints, limiting flexibility for the
implementation of coastal development projects. One interviewed institutional actor underlined that the
way elected officials perceive the sea and the coastline, through their use of planning documents such as the
SMVM, can indirectly influence how these documents are developed by policy-related actors:

The SMVM is a coastal space planning seen from the sea, not from the land. What this means is that
when you approach by boat and see the coastline, the focus is on how to plan based on what's
visible from the sea: what is already developed, urbanized, protected...It's about deciding where to
place facilities in a way that doesn't further degrade the coastal space we see from the sea.
(Interview A2, 2024)
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The SMVM institutional approach, as perceived by this interviewee, adopts an exclusive
conservation-oriented perspective that confines coastal planning to conservation activities versus so-called
“threats” (i.e., human activities). By emphasizing natural capital and visual aesthetics, this approach risks
overlooking critical dimensions such as infrastructure, economic imperatives, and functional uses of coastal
areas, including fishing, industry, and transportation. It is perceived as potentially generating tensions with
land-based development objectives and neglecting broader environmental and social concerns, such as
resource management. While it may contribute to the preservation of coastal identity and visual heritage, its
limitations become apparent when striving for a more integrated and multidimensional planning framework.

Institutional stakeholders emphasized that the Réunion Region—responsible for the SAR-SMVM—must play
a more proactive role in DSBM-related discussions, which have direct implications for the planning of
maritime services, infrastructure, and logistics. However, regional elected officials are not perceived as fully
grasping the strategic importance of the EEZ and the DSBM. Several interviewees pointed out that the
SAR-SMVM lacks political momentum, being viewed more as a restrictive regulatory instrument than as a
platform for articulating a shared territorial vision. Its binding provisions—such as the Coastal Law and the
Zero Net Land Take objective—are seen as limiting the capacity for innovation and adaptive strategies.
Rather than stimulating political debate or long-term strategic thinking, the SAR is often reduced to a tool
for regulatory compliance. Institutional respondents stressed the need for a unified political vision,
particularly as regulatory requirements grow more stringent, including obligations for environmental impact
assessments. Some highlighted that maritime planning is emerging as a crucial governance issue, requiring
greater political commitment and leadership from elected officials.

Should all port development be concentrated at the Western port, or should new port infrastructure
be planned elsewhere? If extensions are considered, they must be identified within the framework of
the SMVM. This highlights the need for ongoing dialogue between the SAR-SMVM working groups
and the CMUB. (Interview A2, 2024)

To address current governance limitations, a majority of interviewees recommended establishing a dedicated
administrative structure for coastal management. This entity would centralize coordination, ensure project
continuity, and integrate diverse stakeholders, bridging interpersonal trust networks within public
administration. Civil servants were unanimously seen as key to ensuring stability and expertise, particularly in
contrast to elected officials, whose turnover often leads to policy inconsistency. Their accumulated
knowledge is perceived as allowing a better adaptation to local contexts and evolving challenges. However, all
the interviewees also highlighted a lack of training among municipal staff on land and coastal planning in the
face of climate change, limiting their capacity to contribute meaningfully. Effective governance is expected to
strike a balance between timely decision-making and the capacity for in-depth evaluation; however, this
balance is perceived as insufficiently developed when addressing complex territorial challenges. Strong
political leadership is considered crucial for sustaining long-term planning efforts and securing stakeholder
engagement, yet its effectiveness is seen as contingent upon the stability and continuity of the public service.

These findings on limiters and enablers further confirm how fragmented institutional responsibilities, scale
mismatches, and the lack of a shared political vision shape coastal and maritime governance as a complex,
evolving process marked by competing interests, regulatory constraints, and uneven capacities for
coordination and adaptation in Réunion Island.
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3.2. Scientific Knowledge in Marine and Coastal Governance (Axis #2)

The research article corpus strongly emphasizes the scientific knowledge in marine and coastal governance
(Axis #2; Figures 2a and 2b), with 96% of articles containing at least one keyword relevant to this axis: the
remaining 4% of articles contain either ambiguous language or highly technical content that did not match
the Axis #2. Interdisciplinary terms such as health, resilien*, pollution, and evidence are either rare or absent,
suggesting that cross-sectoral approaches integrating public health, socio-economics, and resilience planning
remain underexplored. The frequent citation of species (45% of articles), impact (24%), and conserv* (28%)
confirms a strong ecological research focus (Figure 3).

All the interviewees attribute the emergence of environmental studies in La Réunion since the 2000s to a
combination of scientific, ecological, and political factors. According to most of them, this shift was supported
by global trends, like the Kyoto Protocol, and driven locally by the political leadership of Paul Vergés and
the Parti Communiste Réunionnais. All the interviewees emphasized that when political support for research
is strong, scientific knowledge can influence environmental policy. However, that long-term integration is
perceived as depending on institutional continuity.

Projects such as GIML, ATP Domino, and Descartes (Table 2) illustrated how scientific research, participatory
processes, and political dynamics interact, revealing both the potential and the limitations of using scientific
approaches to inform governance in the context of changing political and environmental landscapes. The GIML
project (2013-2015) developed an urban simulation model with territorial stakeholders, but the turnover
of elected officials hindered its integration into decision-making, highlighting the importance of long-term
civil servants. The ATP Domino project (2005-2007) showed that territorial maps attracted partner interest
but sparked debates over their level of complexity. Descartes and ATP Domino projects emphasized that
participatory projects facilitate relationships between scientists and decision-makers when they align with
political agendas and commit to supporting them.

A majority of interviewees emphasized that scientific research and political decision-making operate on
misaligned timelines. Research is perceived as progressing over the long term, whereas political decisions
are often made quickly due to electoral cycles and clientelism, or urgent social demands. This discrepancy is
perceived as limiting the integration of scientific knowledge into decision-making. Some interviewees,
particularly scientists, stressed the need to better sensitize decision-makers to environmental challenges.
Scientific knowledge is regarded as a necessary foundation for informed decision-making in areas such as
climate change adaptation, natural resource management, and biodiversity conservation. Interviewees
emphasized that evidence-based policies serve as a critical counterbalance to misinformation and
populist narratives.

All the interviewees emphasized the need to reinforce dialogue between decision-makers, stakeholders, and
researchers. However, some institutional interviewees expressed concerns that some research institutes
maintain close ties with lobbying groups (e.g., the sugarcane industry and CIRAD, for instance), potentially
influencing public policy under the guise of scientific credentials. Martignac (2006) provides key insights on
the issue of interactions among research institutions and lobby interactions.
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Interviewees with both institutional and scientific backgrounds associated the lack of dialogue between
academics and decision-makers with an “administrative culture” that favors technical expertise over
academic research. In their view, consulting firms are perceived as more pragmatic, responsive, and
grounded in field experience, offering concrete and actionable outputs that are often integrated directly into
decision-making. Conversely, the academic knowledge production process is seen as slower and less aligned
with immediate governance needs, which is perceived as deterring decision-makers from preferring
technical over scientific input. However, since consultants operate with their logics, institutional
interviewees underlined that decision-makers must often adapt their technical outputs to the procedural
and regulatory constraints of public decision-making. For these interviewees, strengthening collaboration
between researchers and policymakers is essential to better integrate diverse forms of knowledge into
decision-making, especially under conditions of uncertainty.

Finally, a minority of interviewees expressed a perceived disconnection between scientific agendas and local
societal needs, highlighting a broader issue: the insufficient collaboration between the social and human
sciences and the experimental sciences. Rather than fostering interdisciplinary synergies, current academic
practices are perceived by these interviewees as marked by an academic compartmentalization that limits
both horizontal (between disciplines) and vertical (between institutions) collaboration. This siloed approach
is seen as a barrier to producing integrated and policy-relevant knowledge. Finally, these interviewees
expressed concerns about the existence of what was referred to as “scientific clientelism” in the allocation of
research funding in Réunion. This refers to the perception that financial and institutional resources can
instead be influenced by informal networks, personal affiliations, or political alliances. This situation is seen
as a barrier to scientific excellence, interdisciplinary collaboration, and the inclusion of emerging or critical
voices. It is perceived as standing in contrast to the transparency and rigor promoted by national and
European agencies such as the National Research Agency or Horizon Europe. To address this, these
interviewees call for aligning local research governance with these standards by strengthening transparency,
collegiality, and accountability.

These findings reflect the dynamics described by the EGT, highlighting how perceived interactions between
scientific research and politics in Réunion unfold through an adaptive, non-linear process shaped by
institutional contexts, misaligned temporalities, and power relationships.

3.3. Inclusive and Participatory Approaches for Effective Policies (Axis #3)

The analysis of the research article corpus highlights a limited integration of participatory and long-term
foresight approaches in marine governance research. Only 32% of selected articles reference keywords
related to Inclusive and Participatory Approaches (Axis #3; Figures 2a and 2b), with terms such as
participation, consultation, and collaboration appearing in just 2% to 9% of papers (Figure 3). This suggests
that while participation is acknowledged, it is not yet a dominant theme in the literature.

The Ocean Metiss project analysis reveals that the participatory approach through MSP allowed hundreds
of local stakeholders to actively engage in defining the direction for maritime activities within La Réunion’s
EEZ. The use of the SeaSketch platform, enhanced with cartographic data and an integrated discussion forum,
facilitated this inclusive consultation, allowing local actors to propose management scenarios tailored to the
region’s specific challenges. The Ocean Metiss project approach demonstrated the importance of inclusivity
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for informed management, based on local realities and the concerns of different maritime users. However,
interviewees within the project (Table 3) revealed that the initiative was suspended due to concerns related
to national security, particularly because the data on the SeaSketch platform passed through the US, which was
seen as a conflict with French strategic interests. This highlights the need to balance participatory approaches
with broader strategic imperatives, raising the question of how to reconcile transparency, participation, and
security in large-scale projects.

Insights from the panel of institutional interviewees revealed that EPCls (Etablissements Publics de
Coopération Intercommunale) are perceived as playing a key role in managing coastal projects on a larger scale.
These intermunicipal structures, which bring together multiple municipalities, promote a coordinated and
shared approach to projects, helping to overcome administrative boundaries. EPCls are perceived as
promoting integrated planning, preventing fragmented municipal decisions, and enabling resource pooling
to tackle complex challenges. Intermunicipal coordination supports unified responses to climate risks and
harmonizes coastal strategies, while also balancing economic uses, like tourism and fishing, with environmental
goals. These perceptions suggest that EPClI mechanisms, along with participatory approaches like Ocean
Metiss, are seen as complementary tools for building more robust, inclusive, and coherent coastal governance.
Together, they would help align local interests with unified policies capable of addressing environmental
challenges at multiple scales. Additionally, institutional interviewees revealed that initiatives involving
participatory mechanisms were developed by the Regional Council, particularly through the SAR Caravan. This
initiative was designed to engage with the citizens by gathering their opinions and suggestions on projects and
territorial development. The goal of this initiative is to ensure better citizen involvement in decisions regarding
their environment and to foster direct dialogue between regional authorities and the population.

These findings reflect how the participation approach in Réunion’s coastal governance is not a fixed model
but an evolving process, shaped by institutional choices, technical tools, and political priorities. From the
perspective of the EGT, participation is not only a normative ideal but a governance mechanism that
co-evolves with the discourses, actor roles, and structures of decision-making, making its emergence, limits,
and transformations particularly relevant to analyze.

3.4. Strategic Foresight for Long-Term Policy-Making (Axis #4) and Digital Transformation (Axis #5)

Strategic foresight for long-term policy-making (Axis #4; Figures 2a and 2b) is addressed in only 18% of articles,
with foresight-related keywords (scenario, vision, or foresight) appearing in fewer than 4% of papers (Figure 3).
This weak representation of long-term planning and strategic visioning suggests that governance research may
be more reactive than proactive in addressing future coastal and marine challenges. One emerging trend is the
growing role of digital technologies in marine and coastal governance. A significant proportion (61%) of articles
cite keywords related to Digital Transformation (Axis #5; Figures 2a and 2b), with data (34%), spatial (23%), and
model (22%) among the most frequently cited terms (Figure 3). This reflects the increasing reliance on spatial
analysis and modeling tools in coastal-marine research. However, the relatively low citation of remote sensing,
tracking, mapping, and particularly web (less than 1%) suggests that digital approaches are still primarily used
for environmental monitoring rather than for interactive governance or decision-support systems.

The development of strategic foresight in land-sea planning is widely regarded by interviewees as a key
enabler, particularly in light of the necessary coordination between the SMVM and the DSBM. The use of
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territorial foresight is perceived by all interviewees as a key asset for the governance of the land-sea
continuum, as it allows for anticipating future territorial developments and planning accordingly. This
approach not only helps identify future challenges but also enables the development of strategies that
address environmental, social, and economic issues.

In this regard, institutional interviewees considered that digital tools that allow for the visualization of various
future scenarios are underdeveloped in Réunion, where the integration of such technologies remains limited.
The simulation tools allow for visualizing and anticipating the evolution of urban and demographic challenges
in relation to natural risks. It highlights the need for tailored land-use policies to reduce exposure to risks.
These tools are perceived by these interviewees as essential for simulating the impact of decisions on the
territory, but their effectiveness depends on the quality of data that feeds them. One of the main obstacles
to their use would be the lack of human and financial resources necessary to collect, update, and integrate
these data on an ongoing basis. Therefore, establishing these resources is perceived by these interviewees as
crucial for strengthening governance and enabling more proactive and sustainable territorial management.

According to several institutional interviewees, although the European Commission has promoted numerous
e-tools to support marine and coastal governance, these tools are primarily designed for European basin
strategies and fail to account for the specificities of the Indian Ocean region. For instance, these
interviewees reported that certain tools developed for projects such as the Atlantic MSP are not applicable
in Réunion Island, as their configuration overlooks local particularities. They also pointed out that other
platforms, such as WestMed, do not address these region-specific challenges. While acknowledging the
European Commission’s efforts to develop digital platforms, these interviewees expressed concern that their
current design reflects the priorities and contexts of continental Europe, leaving overseas regions like
Réunion Island insufficiently supported. From their perspective, this lack of tailored tools limits the
platforms’ applicability and weakens their effectiveness in addressing local governance needs. They
emphasized the need for e-tools that are better adapted to the realities of outermost regions, in order to
foster more inclusive and context-relevant decision-making for coastal and maritime issues.

These insights show how strategic foresight and digital tools are perceived as not only technical supports
but active components of governance that evolve alongside institutions, actor practices, and territorial
priorities. With the EGT conceptual framework, such instruments shape, and are shaped by, the co-evolving
configurations of knowledge, policy goals, and governance capacities, making their design and appropriation
key to understanding the dynamics of adaptive land-sea governance.

4. Discussion

The concerns raised by interviewees reflect and deepen the findings from the literature review: while
scientific research on marine and coastal governance in Réunion Island predominantly focuses on ecological
and technical dimensions, it largely overlooks political, institutional, and social issues. The island’s endemic
biodiversity, combined with rapid urbanization and growing awareness of climate change, has prompted
researchers and institutions to intensify their efforts in environmental governance (Lagabrielle et al., 2010).
Paul Verges promoted sustainable development, energy and food autonomy, and launched initiatives such as
the GERRI program (Morand-Deviller, 2005; Verges, 1993). Research on marine and coastal issues in
Réunion remains largely driven by ecological and conservation sciences, with a strong reliance on scientific
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assessments and spatial data (Figure 3). Governance, socio-economic, and institutional analyses are clearly
underrepresented, and there is limited integration of participatory governance and long-term strategic
foresight (Figures 2a and 2b). Moreover, while digital tools are increasingly used for environmental
monitoring, their application in decision-making is still underdeveloped. This imbalance illustrates how
governance and knowledge production co-evolve and how scientific research can reinforce a governance
model that marginalizes critical reflections on power, participation, and long-term strategic planning.
According to the EGT conceptual framework, this mutual shaping process explains the persistence of
fragmented and reactive approaches to coastal and marine governance in Réunion Island.

Institutional fragmentation in Réunion Island leads to policy silos and weak coordination, limiting holistic
responses to complex issues like coastal management (David et al., 2006; Cazes-Duvat, 1999). Overlapping
responsibilities among the state, the Regional Council, the Department, and agencies such as Direction de
I'Environnement, de I'Aménagement et du Logement and Office Francais de la Biodiversité hinder
governance efforts (Ferraro et al., 2023). Some progress has been made toward island-wide coordination
through initiatives like the Stratégie Réunionnaise pour la Biodiversité, the Regional Biodiversity Agency, and
the Groupe d’experts interinstitutionnel de La Réunion (Ferraro et al., 2023). Supported by frameworks such
as Natura 2000 and EU maritime strategies, these bodies foster collaboration among scientists, managers,
and stakeholders to monitor ecosystems and design management strategies (Ferraro et al., 2023). Still,
economic growth remains the dominant political priority, often at the expense of ecosystem protection
(Ferraro et al., 2023). Fragmented planning authorities impede integrated coastal-urban strategies, resulting
in disconnected agendas and isolated responses (Ferraro et al., 2023). However, competing interests among
diverse authorities impede the development of integrated policies (Cinner & David, 2011).

Coastal management presents numerous challenges, especially when it comes to defining suitable
governance indicators (David et al., 2010). These challenges can be addressed through participatory
approaches, particularly through co-construction with experts, which allows for better adaptation to local
realities (David et al., 2010). However, implementing such solutions often faces obstacles, including a lack of
coordination among actors, insufficient funding, and the absence of project follow-up (David et al., 2010).
These difficulties demonstrate that truly effective management cannot rely solely on external experts (Poti
et al., 2022). Strengthening local capacities is essential to reduce dependence on outside actors and improve
adaptability to rapid environmental changes (Poti et al., 2022). Involving local communities also enhances
resilience in the face of ecological crises (Poti et al., 2022). Regional cooperation should be reinforced to
facilitate the exchange of knowledge and experiences applicable to similar environmental challenges in
neighboring areas (Poti et al., 2022). Integrating local knowledge into decision-making processes is crucial
for crafting context-specific and sustainable solutions (Poti et al., 2022). Furthermore, ensuring sustainable
funding is critical to avoid the shortcomings of short-term, ineffective solutions that fail to address
underlying challenges (Poti et al., 2022).

In Réunion Island, governance relies heavily on interpersonal trust, shaping interactions and ensuring project
continuity (Losen, 2023; Luhmann, 2001). This form of governance reflects a complex societal model, evolving
between tradition and modernity and influenced by the island’s colonial past (Watin & Wolff, 1995). Réunion
displays the characteristics of a traditional society undergoing transformation, affecting all areas of social life
(Simonin, 2000).
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Since 1946, when the island shifted from French colony to French department, Réunion has evolved from
one social model to another: traditional Creole sociability coexists with modern European sociability

|"

(Simonin, 2000). The island thus operates in a “community-societal” dynamic, shaped by both internal
(endogenous) and external (exogenous) influences. On the one hand, traditional dynamics of mutual
acquaintance, derived from community ties and informal relationships, help maintain strong local
cooperation (Watin, 2007). On the other hand, modern structures and contemporary administrative
mechanisms are increasingly influencing and organizing these relationships to address broader institutional
challenges. While personal connections remain key for local project management, they are no longer
sufficient to ensure sustainable governance on a larger scale. Moreover, these interactions, between
informal interactions and formal procedures, can lead to conflicts between stakeholders on their perception
of scientific practices in Réunion Island for political and societal concerns. The Chikungunya epidemic and
the “Shark Crisis” illustrate the difficulty of maintaining scientific legitimacy during periods of social tension
(Idelson, 2011; Losen, 2023, 2024). The issue of “scientific clientelism” was particularly evident during the
management of the Shark Crisis in Réunion Island, where the Prefecture directly commissioned marine
ecologists to conduct research, bypassing formal procedures usually required for public expertise, such as
official institutional requests or competitive calls (Losen, 2022). In overseas territories like Réunion, where
the Prefecture holds extensive discretionary power, such informal practices raise concerns about
transparency, institutional balance, and the conditions under which scientific expertise is mobilized.

Integration of scientific knowledge into policy often faces major challenges. Effective decision-making relies
on accurate data on ecosystem conditions and human activities. In Réunion, however, biodiversity research
remains limited, and local expertise is insufficient to conduct in-depth environmental assessments (Ferraro
et al., 2023). The lack of centralized and up-to-date environmental data further hinders effective
implementation of conservation policies (Ferraro et al., 2023). Despite these obstacles, regional research
initiatives are emerging, such as Réunion’s participation in IFRECOR, which focuses on coral reef
conservation. Access to European funding and international research networks provides opportunities to
strengthen local scientific capacity. Additionally, increased use of geographic information systems could
enhance habitat monitoring and improve the planning of conservation actions (Lagabrielle et al., 2010).
Geographic information systems tools are key instruments for visualizing usage conflicts and organizing
decision-making (David et al., 2006).

Yet, participatory mechanisms remain weak in Réunion Island (Ferraro et al., 2023). ICZM can only be
effective if it is grounded in consultation, ownership, and the engagement of local stakeholders (David et al.,
2006). A culture of public consultation and engagement with local actors is still underdeveloped, and
environmental decisions are often made by the state or the Regional Council without substantial community
consultation (Ferraro et al., 2023). Conflicts between local and national interests contribute to public distrust
in government institutions and hinder the acceptance of conservation initiatives (Ferraro et al.,, 2023).
Nonetheless, there are signs of gradual improvement, such as the revision of the Stratégie Réunionnaise
pour la Biodiversité and the development of the Regional Biodiversity Agency, both of which increasingly
involve local stakeholders.

Participatory projects can foster relationships between scientists and decision-makers when they align with
political agendas and commit to supporting them (Augusseau et al., 2018; Daré et al., 2008; Lagabrielle et al.,
2010). In such cases, researchers directly contribute to public policy by providing data, analysis, and
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recommendations, thereby enhancing policy credibility. Conversely, research conducted independently of
political priorities risks rejection or distrust from political leaders (Losen et al., 2025).

Involving decision-makers and planners in adjusting model parameters and refining forecasts is crucial for
navigating complex and uncertain environmental futures (Rousseaux & Judge, 2017). Strategic foresight
allows governance actors to anticipate and prepare for evolving risks rather than merely reacting to crises.
In this regard, recent research emphasizes that adopting advanced technologies, such as remote sensing, Al,
and automated ecosystem monitoring, can significantly improve tracking capacities and decision-making
effectiveness, thereby informing long-term planning strategies (Ferraro et al., 2023).

The concept of “risk culture” is central to understanding governance dynamics, as risks constitute a “total social
fact” that shapes societies (Giddens, 1991; Mauss, 2022). These risks often lie at the boundaries of knowledge
and predictability, where conventional planning tools and linear forecasting prove inadequate (Seligman, 2001).
It is precisely at these boundaries that strategic foresight becomes essential: to make sense of uncertainties,
navigate knowledge gaps, and support adaptive, resilient planning frameworks. When systems reach their
cognitive and institutional limits, the legitimacy of administrative structures and their representatives may be
called into question by actors exposed to risks (Seligman, 2001). In this context, the translation of uncertainties
becomes a critical challenge.

Actor-network theory’s concept of “translation” or “chains of translation” refers to the successive
transformations that actors make as they move an idea or object across different registers (Callon et al.,
2001). This includes both discursive and practical activities through which collectives align, coordinate,
confront, and arrive at innovation or knowledge. This process is particularly valuable in managing
uncertainty, as it enables stakeholders to negotiate and adapt their understandings and actions. In this
regard, strategic foresight can thus contribute to fostering trust among actors and institutions by promoting
transparency, cooperation, and mutual adaptation, ultimately supporting more flexible and informed
decision-making in complex and evolving contexts.

5. Conclusion

This study examines land-sea governance in Réunion Island, highlighting persistent challenges such as
administrative fragmentation, weak institutional coordination, and limited integration of scientific and digital
tools. Despite two decades of efforts, governance remains constrained by limiting factors such as
spatio-temporal scale mismatches, insufficient skills and capacities, and a lack of awareness of land-sea
issues. However, key enablers, strong political leadership, long-term institutional support, a shared political
vision, and regional cooperation aligned with EU frameworks, offer paths forward. The coexistence of
modern and traditional social practices creates both barriers and opportunities, particularly for trust-building
and collaboration. Establishing dedicated land-sea governance coordination structures appears to be a
promising means of enhancing stakeholder engagement and inclusivity in response to escalating
environmental and socio-economic pressures. However, the proliferation of such bodies over time highlights
a paradoxical trend: Rather than empowering stakeholders, the multiplication of overlapping governance
interfaces may contribute to their disempowerment and dilute institutional effectiveness. The EGT analytical
framework proves particularly relevant in the context of Réunion Island, as it can allow the analysis of the
fast co-evolution of institutions, discourses, actors, and knowledge in a governance system shaped by
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colonial legacies and institutional layering. The combination of French and European administrative
structures with local political logics produces overlapping and sometimes conflicting governance logics.
EGT can help to trace how these evolve over time, particularly concerning actor logics, community-based
sociability, and the circulation of dominant narratives. However, in post-colonial settings like Réunion, EGT
may understate historical power asymmetries and the legacies of domination. As such, it can benefit from
being complemented by approaches from political ecology or postcolonial studies to better account for
identity dynamics, center-periphery dependencies, and struggles over knowledge recognition.
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Abstract

Coastal areas are places where land and sea meet. These places offer many socio-economic opportunities
but also face profound social and environmental challenges that are often exacerbated by limitations in
current governance systems. These limitations include a lack of coordination, unclear mandates and roles,
fragmented knowledge, power dynamics, and insufficient stakeholder involvement. Transforming coastal
governance is therefore needed to enhance the effectiveness and legitimacy of governance systems and
their institutions, but current practices and past experiences have shown that changing governance is
anything but easy. In this article, we analyse how three critical governance dimensions: (1) forms of
integration of land and sea management; (2) forms of knowledge mobilized; and (3) forms of democracy in
their interplay, shape possibilities and limits for transforming governance. Drawing on insights from the
literature and three case studies from Spain, the UK, and Norway, we highlight how these different
governance dimensions are strongly interrelated and should be addressed in coherent ways to make
governance more effective and legitimate.

Keywords
environmental governance; institutional change; knowledge integration; policy adaptation; sustainability
transitions

1. Introduction

Coastal areas are increasingly under pressure from rapid urbanization, population growth, and expanding
economic activities. Combined with escalating environmental challenges such as climate-induced flooding
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and pollution (including plastic waste), these pressures pose significant risks to both ecosystems and human
well-being (Jouffray et al., 2020; MacAfee & Lohr, 2024; Neumann et al., 2015). Together, they present
complex governance challenges that require a careful balance between conservation efforts and sustainable
use of coastal resources (Wu & Wan, 2024). Coastal governance encompasses the policies, institutions, and
decision-making processes that regulate and manage coastal zones. It seeks to integrate diverse regulatory
frameworks, encourage stakeholder participation, and support sustainable development. Given that many
coastal challenges cannot be addressed through purely technical solutions, governance must navigate
political complexities while aligning with scientific knowledge as well as national or international regulations
(Vega-Murioz et al., 2021). One of the primary challenges in coastal governance is managing the intricate
interactions between land and sea while striving for sustainable coastal social-ecological systems
(Dahdouh-Guebas et al., 2021). Sustainable coastal social-ecological systems management is often hindered
by persistent challenges such as fragmented management structures, weak institutional capacities, and
resistance to change within governance systems (Kelly et al., 2019). These issues reflect broader patterns
identified in recent research, showing that transformation in coastal governance is constrained by
institutional inertia and conflicting priorities across governance levels (Rélfer et al., 2022). Addressing these
issues calls for integrated management approaches that foster coordination across governance levels, both
vertically and horizontally.

Transformation in coastal governance requires reflexivity, inclusivity, and the integration of diverse forms of
knowledge (Evans et al., 2023). It necessitates addressing the interrelations between the different
dimensions of governance, such as participatory governance and scientific expertise. A governance
dimension refers to a specific aspect or area of governance that can be distinguished in a governance system.
Well-known examples include the legal or economic dimension, but other aspects, such as forms of
democracy or types of knowledge, can also be considered distinct governance dimensions (Van Assche et al.,
2024). These different dimensions are strongly interwoven. This article aims to explore how analysing the
interplay between different governance dimensions can deepen our understanding of the transformation
options in coastal governance. More specifically, it analyses the interplay between three dimensions that are
particularly relevant for transforming coastal governance: (1) forms of integrating the management of land
and sea (Van Assche et al., 2020), (2) forms of knowledge mobilized (Muhl et al., 2023), and (3) forms of
democracy (Paramita et al., 2023; Partelow et al., 2020; Schliiter et al., 2020). These dimensions reflect
foundational aspects of governance that shape both the processes and outcomes of environmental
decision-making. The integration of land and sea governance addresses the ecological interconnectedness of
coastal systems, helping to overcome fragmented policies and institutional silos. Mobilizing diverse forms of
knowledge, scientific, local, and experiential, ensures that governance strategies are both robust and
grounded in context. The form that democracy takes determines who participates in decisions, how power is
distributed, and how legitimacy and trust are built. The following section introduces the theoretical
perspective and the concept of governance dimensions in more detail, after which the method and results
are presented. The article concludes with a discussion of key insights for transforming coastal governance.

2. Governance and Its Dimensions

Coastal governance concerns the planning, use, and management of coastal areas. It encompasses a range of
public and private actors, as well as various formal and informal institutions. Although most governance
systems tend to be fairly stable, there are always sources of change, including the ongoing dynamics in the
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configurations of power/knowledge and actor/institution configurations that are self-transformative
(Partelow et al., 2020; Schliter et al., 2020; Van Assche et al., 2013). Some governance transformations are
initiated through deliberate reform efforts; however, the outcomes of these interventions often diverge
significantly from their original intentions and expectations (Evans et al., 2023). Every outcome, either in the
form of specific elements of governance or in the overall structure, recurrently shapes what happens in
the future.

The purposive attempts for change in coastal governance systems, including different forms of planning,
coordination, steering, and strategy, are made possible because of the stabilizing effects of governance
(Van Assche et al., 2013). Governance systems assign roles to certain actors, shaping and limiting their
options for planning and policy-making, as well as facilitating certain attempts for changes while delimiting
other options. Governance systems also describe the action procedures that need to be followed in order to
change the formal procedures of decision-making, such as the adoption or revision of legal rules. The options
for sustainability transformations in coastal governance, therefore, depend on the current organization and
functioning of the system of coastal governance. In order to better understand the possibilities and limits for
sustainable strategies and transformation, it is important to grasp the characteristics of a certain governance
system and the paths through which these characteristics evolved (Van Assche et al., 2024).

Each governance system evolves through a sequence of past decisions and developments, which
simultaneously shape the conditions for future change (Garud et al., 2010). A particular governance path
emerges in a series of decision-making processes, which partly focus on the specific dimensions of
governance. As previously described in this article, the governance dimension refers to a specific aspect or
area of governance that has an important role in the overall organisation and functioning of a governance
system (Van Assche et al., 2013). These governance dimensions reflect the internal distinctions that a given
community makes within its governance structures, and over time, they can become increasingly important
as organising principles. This process of making distinctions is linked to the structure of policy domains and
the topics considered relevant in these domains. The process of making distinctions further depends on the
dominant values and ideals in the community and on the specific issues and needs the governance system
addresses. Different dimensions can be distinguished, such as, for example, forms of democracy or forms of
knowledge. These dimensions are often interconnected and overlapping. The positions on those dimensions
are the result of choices made, whereby different positions are possible. Certain positions can stabilize
through their embedding in institutions. Both the dimensions that are considered important, as well as the
alternative positions on these specific dimensions, tend to show recurring patterns in a specific governance
path. Analysing these patterns is therefore useful for strategizing in governance (Van Assche et al., 2024).
Certain dimensions and clusters of dimensions will be more common than others. This can depend on the
presence of certain ideas and ideologies about democracy and market mechanisms, but also on dominant
narratives about particular governance issues or shared conceptual perspectives for thinking of self and
community (Partelow et al., 2020). In communities where coastal governance is mostly understood as a local
issue, it reflects the ideas and ideologies of local communities. This understanding will trigger different
discussions and decision-making processes. As a result, attention is given to distinct governance dimensions
and the various positions taken within them. This stands in contrast to approaches that treat coastal areas
merely as extensions of either land or sea, where governance is largely shaped by objectives and rules set
out in national or international policies. Such differences will also impact attempts to change coastal
governance. An analysis of different governance dimensions and the positions on these dimensions can thus
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enrich the understanding of the processes of change in governance and the factors that enable and delimit
the options for transformation.

2.1. Key Dimensions in Coastal Governance

The literature on coastal governance identifies several such governance dimensions, some of which are specific
to coastal governance, such as the integration of land and sea, while others are more universal and also relevant
to many other governance contexts, such as forms of democracy. The overarching ambition to work towards
more sustainable and inclusive forms of coastal governance concerns the following dimensions: (1) forms of
integrating the management of land and sea, (2) forms of knowledge mobilized, and (3) forms of democracy.

2.1.1. Forms of Integrating the Management of Land and Sea

The integration of land and sea management is one of the key challenges of coastal governance (Schliter
et al., 2020). This integration can be organized at different levels and in various ways. It can be facilitated by
developing integrated frameworks in policies and plans, as well as by bringing together different sectoral
strategies through projects and dedicated practices (Ansong et al., 2021; Eger et al., 2021). The need for
land-sea integration is especially pronounced in coastal regions where multiple institutions operate across
overlapping jurisdictions (Nijamdeen et al., 2023). Coastal governance often suffers from fragmented
frameworks, including international agreements, national policies, and regional or local decision-making
processes. Such fragmentation often leads to misaligned objectives, policy conflicts, and inefficiencies,
ultimately undermining sustainable coastal management. Effective planning in this context involves aligning
goals and strategies across different levels of governance and policy sectors to ensure coordinated action
(Fobé et al., 2024). In the end, land-sea connectivity supports the sustainability and resilience of both
ecosystems and the communities that depend on them (Barcelo et al., 2023).

2.1.2. The Forms of Knowledge Mobilized

Different forms of knowledge are mobilized in governance. On one hand, expert knowledge, including
scientific research and technical expertise, plays a critical role in informing evidence-based policies and
management strategies. Scientific knowledge, systematically gathered through research and empirical
analysis, serves as a cornerstone for effective coastal and marine governance (Connor et al., 2009).
It provides essential insights into social-ecological interactions, identifies potential risks, and develops
strategies for mitigation and adaptation. Scientific knowledge also enables long-term monitoring and
predictive modelling, allowing policymakers to respond proactively to environmental changes while
continuously evaluating the effectiveness of governance interventions. However, despite its significance,
integrating scientific knowledge into governance is often hindered by communication gaps, institutional
silos, and the limited accessibility of research findings to local/relevant practitioners (Turnhout et al., 2016).
Furthermore, different forms of expertise might compete over prominence in decision-making processes,
depending on power/knowledge dynamics. On the other hand, various forms of other knowledge, including
co-produced knowledge, local ecological knowledge (LEK), traditional ecological knowledge (TEK), and
experiential knowledge, are equally important in governance (Muhl et al., 2023). For example, LEK is deeply
embedded in the lived experiences of coastal communities and provides valuable insights into environmental
changes, species behaviours, and ecosystem dynamics that may not be captured through formal scientific
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methods (Berkes, 2012). This knowledge is often place-based, accumulated over generations, and reflects
adaptive strategies that communities have developed in response to environmental fluctuations (Jasanoff,
2004). While scientific and local knowledge systems can sometimes complement each other, they may also
conflict due to differences in epistemological frameworks, power dynamics, and institutional recognition.
In some cases, integrating these diverse knowledge systems can enhance governance by fostering
co-production of knowledge, where scientists, policymakers, and local communities collaborate to develop
shared understandings and more holistic management approaches (Pahl-Wostl, 2009). Mobilizing LEK, TEK,
as well as experiential knowledge effectively may require inclusive governance structures that recognize and
validate non-scientific forms of expertise. Participatory approaches, such as community-based monitoring,
citizen science, and co-management frameworks, can facilitate the integration of local insights into policy
and decision-making. For instance, co-management initiatives, where local communities share governance
responsibilities with state institutions, have been successful in improving resource management outcomes
by bridging scientific and experiential knowledge (Ostrom, 2009). Additionally, boundary organizations and
knowledge brokers can help translate and mediate between different knowledge systems, fostering trust
and mutual learning among stakeholders (Nijamdeen et al., 2023). By embracing multiple ways of knowing,
governance systems can become more adaptive, resilient, and responsive to the complex challenges of
coastal management. Which types of knowledge are mobilized and how these relate to each other depend
on different institutions, as well as the actors and their positions in governance. In some cases, these forms
of knowledge can be effectively integrated, while in others, they may conflict.

2.1.3. Forms of Democracy

Governance always combines forms of representative and participatory democracy, each of which comes
with different structures for decision-making and with varying expectations regarding the roles and
influence of different actors (Held, 2006; Young, 2002). The balance between these forms of democracy
shapes governance processes and determines the extent to which different stakeholders can contribute to
decision-making. In the context of coastal governance, this balance becomes particularly significant due to
the complexity of managing interconnected ecosystems and diverse stakeholder interests. Representative
democracy, typically exercised through elected officials and government agencies, plays a crucial role in
setting legal frameworks, allocating resources, and enforcing policies (Jentoft, 2007). However, participatory
democracy is increasingly emphasized, as it enables local communities, resource users, and non-state actors
to engage in decision-making processes, ensuring that policies reflect local needs and knowledge (Pomeroy
& Berkes, 1997). Participatory approaches, such as co-management, deliberative forums, and stakeholder
advisory councils, foster social learning and adaptive governance, allowing coastal communities and other
local stakeholders to respond more effectively to environmental changes (Paramita et al., 2023).
Nevertheless, challenges such as power imbalances, conflicts of interest, and institutional constraints often
hinder the meaningful participation of marginalized groups (Berkes, 2012). Bridging the gap between
representative and participatory democracy in coastal governance requires inclusive institutional
arrangements, capacity-building initiatives, and transparent decision-making mechanisms that foster trust
among stakeholders (Quimby & Levine, 2018; Shipman & Stojanovic, 2007).

The dimensions discussed in the previous sections can be organized in many ways, with various stakeholders
taking diverse views on these aspects and very different positions on the dimensions. The positions and
organizational forms that become institutionalized depend on historical developments, power dynamics,
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institutional structures, and the broader socio-political context. Integration of land and sea management can,
for example, range from fully integrated, ecosystem-based governance (where land and marine policies are
aligned) to fragmented governance (where separate institutions govern land and sea with little coordination).
For example, in some coastal regions, marine spatial planning is closely linked with terrestrial land-use
planning, whereas in others, they remain separate, creating governance gaps (Duck, 2012; Tocco et al,,
2024). The forms of knowledge mobilized vary between technocratic, expert-driven governance (where
scientific knowledge dominates) and inclusive, co-produced knowledge systems (where local knowledge is
integrated into decision-making; Nijamdeen et al., 2023). This reflects the ongoing debate between the role,
representation, as well as the opportunities for expertise and community participation in governance
(Jasanoff, 2004; Turnhout et al., 2016). Forms of democracy can range from highly centralised, top-down
governance (where decisions are made by state authorities with limited public participation) to bottom-up,
participatory governance (where local actors have a strong voice in decision-making). Different governance
systems strike different balances between representation and participation. Across these dimensions, a
range of hybrid approaches to integration, knowledge mobilization, and decision-making coexist.

2.2. Interrelations Between Dimensions

The interdependence of governance dimensions is well established in the literature on institutional
interactions and co-evolution (Van Assche et al., 2024). For example, if we consider land-sea integration and
knowledge mobilization, a more integrated land-sea governance system may necessitate the use of diverse
knowledge forms as marine and terrestrial ecosystems are governed by different epistemic traditions.
For example, in small-scale fisheries governance that integrates land and sea management requires
combining LEK with scientific expertise to manage coastal resources effectively (Berkes, 2012).
For knowledge mobilization and forms of democracy, the type of knowledge that is privileged in governance
can shape who participates in decision-making. If governance relies heavily on expert-driven knowledge, this
may limit (or maybe sometimes also give opportunities if this comes from sectoral experts that already work
with “a coastal lens”) opportunities for participatory democracy, whereas governance systems that
emphasize deliberative democracy often seek to incorporate local and indigenous knowledge (Fischer,
2000). When we consider democracy and land-sea integration, the degree of participatory governance can
affect how successfully land and sea policies are integrated. Top-down governance may prioritize efficiency,
yet struggle to achieve legitimacy (Nijamdeen et al., 2023), while participatory approaches may slow down
decision-making but foster greater acceptance and compliance with integrated policies (Pahl-Wostl, 2009).

When analysing governance dimensions, it is essential to recognize that actual decision-making practices
often diverge from their formal representations, particularly under conditions of uncertainty and dynamic
contexts. As highlighted in studies on knowledge co-production in human-natural systems, decision-making
is shaped by complex interactions, power dynamics, and the need for inclusive, adaptive approaches that
respond to evolving realities (Moallemi et al., 2023). The position on each dimension is an emergent
outcome of a history of interactions between different actors and the rules of coordination these actors
adopted. The governance dimensions that are considered relevant and the dominant positions on these
dimensions co-evolve (Van Assche et al., 2024). This renders a certain governance configuration more
cohesive and characteristic of a particular governance path (Fobé et al., 2024; Van Assche et al., 2013).
The choices made tend to reinforce the relevance of a certain dimension and the positions taken.
The interdependence between the different dimensions and positions taken creates an important path
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dependence in governance evolution. The resulting governance path is shaped by, and specific to, particular
coastal conditions (Van Assche et al., 2020). Once things are organized and understood in a certain manner,
it becomes harder to change them. Such reflections on dimensions and positions can, for example, help
explain why policy integration is often promoted, but also often difficult to achieve, and it can enrich the
understanding of the discrepancies between the rhetoric and realities of participation.

Various internal and external drivers and events can shift the position on one governance dimension. Such
changes often influence positions on other dimensions, potentially triggering broader transformations
in the governance system or, conversely, reinforcing stability and contributing to institutional lock-ins.
Together, these dimensions and their relative positions form the foundation for understanding and adapting
coastal governance processes to the challenges posed by environmental changes, societal needs, and
political dynamics.

3. Methodology

In the study, we apply the insights presented in the introduction to three different cases exploring how the
interaction between three critical governance dimensions, that is, the integration of land and sea management,
knowledge mobilization, and forms of democracy, plays out in the context of coastal governance.

3.1. Case Selection

The three case studies, Valencia (Spain), the Isle of Wight (UK), and the Oslofjord (Norway; Figure 1), were
selected to reflect a diversity of coastal governance contexts across Europe. These cases are part of the Blue
Green Governance project (https://bggovernance.eu), which focuses on transformations in coastal and
marine governance. Each case highlights different challenges and trajectories related to the integration of
land and sea management, the mobilization of various forms of knowledge, and the role of democratic
structures in governance. The Valencia case exemplifies a context of long-standing tension between
environmental conservation and economic development (e.g., port expansion and tourism). The Isle of Wight
was selected for its status as a UNESCO Biosphere Reserve and its evolving community participation
landscape. Whereas, the Oslofjord case showcases a multi-level governance context where land-based
pollution and ecosystem degradation intersect with governance complexity.

3.2. Data Collection

Between May and September 2024, we conducted a qualitative study combining a targeted literature review
and semi-structured interviews. The literature review focused on governance pathways, coastal
transformation, along with institutional barriers and enablers in Europe, including the three cases. Interview
participants included academic stakeholders (key experts) actively involved in the Blue Green Governance
project who are also experts in their respective case study regions. The key experts interviewed were
primarily academics and researchers, some of whom had ongoing collaborative relationships with
policymakers and practitioners in their regions. Their insights provided both empirical knowledge of local
governance systems and reflective assessments on governance transformations.
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Oslofjord, Norway
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Isle of Wight, the United Kingdom
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Valencia, Spain
o

Figure 1. Case study locations: Valencia (Spain), the Isle of Wight (UK), and the Oslofjord (Norway).

3.3. Approach to Analysis

Rather than employing formal coding techniques, we used a theory-informed thematic reading of all
interview transcripts and relevant documents. Guided by the evolutionary governance theory (Van Assche
et al., 2013), we focused on identifying patterns and examples that related to the three key governance
dimensions. We looked for illustrative dynamics and interactions, drawing comparisons across the cases to
highlight how each governance system evolves through its specific institutional, discursive, and actor
configurations. To construct the governance pathways for each case, we examined various aspects, including
key events, relevant policies, organizational forms, material aspects, and important discourses, to further
develop the governance pathways. These governance pathways were constructed based on the literature
and input from key experts representing each case study.

4, Results
4.1. Case Study Reflections
We provide a brief overview of each case, followed by an analysis of how the three governance dimensions

manifest in the specific context. We then examine the interactions between these dimensions and conclude
each case with a figure illustrating its governance path.
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4.2. The Valencian Case

The Valencian coastal region in eastern Spain presents a compelling case for examining the challenges of
integrated coastal governance in a densely populated and economically dynamic area. Characterized by a
long history of tourism, urban development, and environmental policy reforms, the region faces persistent
tensions between ecological preservation and economic growth. As pressures on coastal ecosystems
intensify, Valencia's experience highlights the importance of coordinating land and sea management,
effectively mobilizing diverse forms of knowledge, and balancing representative and participatory
democratic practices. This case shows how the interaction of these governance dimensions shapes both
policy outcomes and public trust in coastal decision-making (Figure 2).

4.2.1. Integration of Land and Sea Management

In the Valencian case, the integration of land and sea management takes on particular urgency due to the
region’s long-standing policy complexity and competing coastal interests. The region’s approach involves
multiple policy layers, from the historical Ley de Costas (Coastal Law of 1969) to more recent plans like
Pativel (Territorial Action Plan for the Green Infrastructure of the Coastal Region) in 2018 (Vergés & Larruga,
2023). This integration, however, is not seamless. Conflicting interests between tourism development,
private property rights, environmental protection, and urban expansion often create tensions between
land-based and marine policy objectives. For instance, while the expansion of the port of Valencia
emphasizes economic growth and logistical capacity, it simultaneously encroaches on sensitive coastal
ecosystems, creating a governance challenge in balancing these priorities.

4.2.2. Forms of Knowledge Mobilized

Knowledge mobilization in Valencian coastal governance reveals the complexities of scientific, local, and
political knowledge in decision-making. Technical knowledge, such as data on coastal erosion and
biodiversity, plays a critical role in informing governance decisions (Gonzalez-Alonso et al., 1997). However,
as highlighted by the interviewed experts, there are significant barriers to the effective use of this
knowledge. For instance, there is a lack of coordination in sharing scientific data between institutions, and
political agendas often influence the interpretation and application of scientific findings. The frustration of
local stakeholders is also evident in the limited use of participatory knowledge in policymaking, as most
decisions are driven by top-down frameworks with insufficient integration of local community perspectives
(Miré Pérez & Olcina, 2020). This resonates with other studies where the results are often a gap between
available scientific information and its practical application in managing coastal resources (Enguix, 2023).

4.2.3. Forms of Democracy in Coastal Governance

The forms of democracy in Valencian coastal governance blend both representative and participatory
elements, yet their interaction often leads to challenges in stakeholder engagement and decision-making.
Representative democracy, embodied by government agencies and elected officials, has traditionally
dominated decision-making processes, particularly through frameworks such as the Ley de Costas (Alfosea,
2010; Verges & Larruga, 2024). However, the increasing emphasis on participatory democracy is evident in
initiatives (i.e., Pativel) and various stakeholder advisory councils. Despite these efforts, participation is often

Ocean and Society o 2025 « VVolume 2 o Article 10338 9


https://www.cogitatiopress.com

cogitatio

o

Key events
Shifts in political landscape: (1985-1995) PSPV-PSOE Key events
Shifts in political landscape: (2015-2023) PSOE + Podemos-
Organizational forms EUPV + Compromis

(1988-1989): Formation of APLC and
the Coastal Law became ineffective

Relevant policies
Natura 2000

Important discourses
Lack of coordination,
human resources, and
excessive regulation

Key events
(1984-1986): Transfer
of competences from
the central to the
regional government

Relevant policies
(2013): The Coastal Law

Relevant policies
(1969): Coastal Law

Important discourses
Issues related to interdepartmental
coordination issues

Material Aspects

Relevant policies

(1975:) Law of

Relevant policies

2006-2018: Port needs
continued maintenance and

Relevant policies

Natural Spaces

Key events

(2018): Pativel Decree 58/2018:

(1988-1993): The Valencian
economic plan and its extension

(1986): First protected investment

natural park: The Albufera

Approving Territorial action plan

(——++—+— -+ —+——o—4—0—o—o—c-—o—+—o—c—+—o—o—-o—t+—o—4+—op—tt—0—o—4—fo—0—oc—4—o—4—0—0—F——0—0—F—F—Ppf

1960 1970 1980 1990 2000 2010 2020 2030
Important discourses Relevant polifies
Establishment of hunting reserves (1988): Spanish Key events Key events
Coastal Law Key events ; (2024) Spanish
(2006-2012) Shifts in expansion of (2018) Resu.mlng Flood P
Material Key events port of Valencia + economic crisis port expansion 0ods
In?rge;;gugsgfecif)r hunting (1985): The Port of Sagunt and the . P :
reserves Port of Gandia are included in the Important discourses eyevents .
Port Autonom de Valéncia Lack of coordination, resources, and Shifts in political landscape:
stakeholder participation (2023 onwards) PP + Vox

Important discourses
Property rights of coastal areas were
not addressed

Key events
Shifts in political landscape (1995-2015)

Figure 2. Governance path related to coastal and marine governance in Valencia, Spain, from 1970 to 2025. Notes: PSPV stands for Partido Socialista del Pais Valencia;
PSOE for Partido Socialista Obrero Espanol; EUPV for Esquerra Unida del Pais Valencia; and PATIVEL for Plan de Accién Territorial de la Infraestructura Verde del Litoral.
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limited to actors with vested interests only, while marginalized groups or those without clear economic
stakes in coastal management face barriers to involvement. Stakeholder fatigue and a lack of institutional
mechanisms for meaningful participation further exacerbate the situation in Valencia. Bridging the gap
between these democratic forms requires a careful balance, ensuring that decision-making processes are
both inclusive and effective while addressing the power imbalances that often skew participation
(Enguix, 2023).

4.2.4. Interaction Between Governance Dimensions

The interaction between the three governance dimensions—the integration of land and sea management,
the mobilization of knowledge, and the forms of democracy—shapes the broader governance process in
Valencian coastal management. The tension between land and sea-based policies often complicates the
application of scientific knowledge, as the priorities of stakeholders involved in land management may not
always align with those in marine management (Miré Pérez & Olcina, 2020). Similarly, the forms of
democracy at play influence how knowledge is mobilized and who gets to decide which knowledge is valid.
Representative democracy tends to prioritize economic or development-driven knowledge, whereas
participatory forms of democracy call for the inclusion of local and scientific knowledge, fostering a more
holistic approach to governance (Gonzalez-Alonso et al., 1997). The interaction between these dimensions
also reveals governance challenges. For example, while the integration of land and sea management in
Valencia may promote more cohesive decision-making, the barriers to knowledge sharing and participatory
fatigue hinder its effectiveness. This creates a need for governance structures that can simultaneously
address the technical complexities of coastal management, incorporate diverse forms of knowledge, and
foster meaningful democratic participation at all levels (Enguix, 2023). Thus, the interviewed experts
emphasized that achieving a balance between these dimensions is essential for creating adaptive, resilient
governance systems capable of responding to the multifaceted challenges faced by coastal communities.

4.3. The Isle of Wight Biosphere Case

Situated off the southern coast of England, the Isle of Wight is renowned for its rich ecological diversity,
notable coastal landscapes, and cultural heritage. As a designated UNESCO Biosphere Reserve, it represents
a living laboratory for sustainable development, where environmental protection, economic resilience, and
social well-being must be carefully balanced. Its position at the interface of land and sea makes it particularly
vulnerable to climate change impacts such as coastal erosion, sea-level rise, and habitat degradation. At the
same time, the island’s tightly knit communities, reliance on tourism, and proximity to the busy Solent maritime
corridor create a unique set of governance challenges. These conditions make the Isle of Wight an ideal case
for exploring how different dimensions of governance and their interactions (Figure 3).

4.3.1. Integration of Land and Sea Management

Integrating land and sea management on the Isle of Wight involves navigating a complex landscape of
diverse stakeholders, including policymakers, conservationists, local businesses, and residents. Community
scepticism, often rooted in a historical mistrust of local authorities, further complicates efforts to establish
cohesive governance frameworks. Policies aimed at integrating coastal and terrestrial management are
frequently seen as top-down impositions. This perception of exclusion alienates coastal communities,
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Figure 3. Governance path related to coastal and marine governance in the Isle of Wight, UK, from 2000 to 2025.
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making it harder to gain widespread support for such initiatives. Decision-making linked to these policies is
often shaped by sentimental connections to the past, resulting in hesitancy to adopt plans that deviate from
historical environmental baselines or long-standing perceptions of the local landscape. Efforts to develop a
cohesive conservation framework face difficulties due to fragmented policies and competing stakeholder
interests (Mclnnes et al., 2003).

4.3.2. Forms of Knowledge Mobilized

The challenge of integrating land and sea management on the Isle of Wight is deeply tied to knowledge
production. Scientific expertise plays a crucial role in identifying environmental risks to the island, such as
coastal erosion and sea level rise. Scientific research on the Isle of Wight has provided vital insights into
coastal ecosystem services, biodiversity threats, and climate adaptation strategies. However, these
expert-driven initiatives often struggle to gain traction when they do not incorporate the lived experiences
and concerns of local communities. Although local communities possess valuable ecological knowledge
about marine ecosystems, such as seagrasses and kelp forests, it proves difficult to integrate this knowledge
into a more comprehensive understanding of land-sea interactions. The disconnect between scientific and
local knowledge is particularly evident in the post-Brexit landscape, where governance uncertainty has
exacerbated mistrust in regulatory frameworks. For example, while conservationists advocate for stricter
environmental protections under the Biosphere framework, some residents fear that such measures could
limit economic opportunities or impose restrictions on coastal land-use. The tension between scientific
expertise and local priorities highlights the need for governance structures that actively engage communities
in knowledge production, ensuring that policies are informed by both technical research and local
knowledge and experiences.

4.3.3. Forms of Democracy in Coastal Governance

On the Isle of Wight, decision-making power is largely concentrated in formal institutions, while grassroots
organizations and community groups are playing an increasingly active role in advocating for alternative
governance approaches. A key challenge lies not simply in the use of expert knowledge but in the
dominance of certain sectors, particularly those tied to traditional investment priorities, in shaping which
knowledge is mobilized. This sectoral bias can influence how policies supporting land-sea integration are
framed and whose interests they reflect. The Isle of Wight case illustrates the importance of structured,
inclusive engagement mechanisms that allow diverse stakeholders to contribute to governance processes.
For instance, uncertainties around the understanding of what the biosphere designation means to the island
have highlighted the role of participatory forums where local communities and experts engage in dialogue.
These forums have helped to build public trust and ensure that governance strategies reflect both scientific
insights and the experiences and perspectives of local communities. An example of how they are bridging
different perspectives includes the Biosphere Festival, which effectively brought together a diverse audience
that fostered a sense of community, highlighted the role of the biosphere, and provided free/low-cost
nature education events. In practice, opportunities for co-management have enabled local actors to play a
direct role in shaping and implementing policies, contributing to governance structures that are more
responsive and adaptive to changing environmental and social conditions.
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4.3.4. Interaction Between Governance Dimensions

The interviews illustrate that coastal governance in the Isle of Wight is making progress toward integrating
land and sea management, but challenges remain. The interviewees explained that local communities
possess valuable ecological knowledge about marine ecosystems, but it is not always easy to integrate this
form of knowledge with the findings of scientific studies. Despite ongoing collaborations between local
knowledge holders and academic institutions to bridge this gap, integration at a systemic level is still
evolving. Governance structures combine both participatory and representative democratic elements, with
active community involvement through grassroots events and formal engagement with government
agencies and NGOs. Overall, the case highlights the importance of co-production of knowledge and
adaptive governance, suggesting a promising yet complex trajectory toward a more integrated and inclusive
coastal governance model. This case study highlights the deep interconnections between the different
governance dimensions. Land-sea integration cannot be achieved without effective knowledge mobilization,
and knowledge alone is insufficient unless supported by democratic governance structures that foster trust
and participation. Conversely, participatory governance is most effective when it draws on both expert and
local knowledge to inform decision-making. The Isle of Wight's journey underscores the importance of
integrating expertise, community knowledge, and democratic participation to build sustainable governance
models that are both effective and equitable. At the same time, governance structures shape how
knowledge is valued and mobilized. When decision-making remains centralized, scientific expertise often
takes precedence over local insights. By contrast, more participatory governance structures can facilitate the
integration of diverse knowledge systems, creating more socially accepted and effective policies. The Isle of
Wight's governance evolution demonstrates that sustainable coastal management cannot rely on expertise
alone; it must also incorporate democratic legitimacy and community buy-in.

4.4, The Oslofjord Case

The Oslofjord, located in southeastern Norway, is recognized for both its ecological value and
socio-economic significance. Home to diverse marine habitats, the fjord supports a wide range of activities,
including fisheries, recreation, tourism, and maritime transport, that make it central to the livelihoods and
well-being of surrounding communities. In recent decades, however, the Oslofjord has experienced growing
environmental stress due to pollution, habitat degradation, and intensified human activity. These pressures
have triggered rising public concern and spurred renewed policy focus, making the area a compelling case
for examining the challenges and opportunities of integrated coastal governance and to explore the
interaction between different governance dimensions, in a densely used yet ecologically sensitive marine
environment (Figure 4).

4.4.1. Integration of Land and Sea Management

The degradation of the Oslofjord ecosystem is largely driven by land-based pollution sources, such as
agricultural runoff and wastewater discharge. The Oslofjord action plan has been developed to tackle these
challenges; although it has contributed to a reduction in nitrogen inputs, its limited long-term vision
underscores a persistent challenge in land-sea governance: aligning environmental objectives with
infrastructure development and broader economic priorities.
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Figure 4. Governance path related to coastal and marine governance in the Oslofjord, Norway, from the 1920s to 2021.
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To support coordination across governance levels, the Oslofjord Council was established. However, its
effectiveness has been constrained by a focus on reporting actions rather than assessing their ecological
impacts. According to interviewees, this lack of functional integration reflects deeper institutional
shortcomings, where governance frameworks often struggle to connect policy implementation with the
ecological requirements of complex systems. Without a more dynamic and adaptive approach, one that
incorporates climate change considerations, continuous monitoring, and iterative learning of land-sea
governance efforts, may continue to fall short in reversing the fjord’s ongoing environmental decline.

4.4.2. Forms of Knowledge Mobilized

The role of knowledge production in Oslofjord governance is crucial, as scientific research informs
management decisions regarding pollution control, habitat restoration, and biodiversity conservation.
However, the governance framework has historically struggled to incorporate ecological knowledge
effectively. The initial action plan relied heavily on traditional mitigation measures such as reducing nutrient
inputs without fully considering the broader ecological dynamics at play. Furthermore, the absence of clear
ecological indicators has hindered the ability to measure the effectiveness of conservation efforts. While
scientific assessments have identified ongoing environmental decline, governance institutions have been
slow to integrate new knowledge into policy adjustments. This misalignment highlights the challenge of
bridging the gap between scientific expertise and decision-making processes. Recent developments, such as
the introduction of marine gardens and technological solutions, indicate a shift towards a more innovative
approach. However, these measures have not yet been fully embedded within the governance framework.
The integration of industry perspectives and local knowledge remains critical for improving the alignment
between management strategies and ecosystem functions. The interviewed experts indicated that without a
stronger emphasis on knowledge co-production, governance risks continuing a cycle of reactive rather than
proactive environmental management.

4.4.3. Forms of Democracy in Coastal Governance

The forms of democracy in the Oslofjord rely on a combination of representative and participatory
mechanisms. The Oslofjord Council, composed of municipalities, county governors, and sector agencies,
plays a central role in coordinating environmental actions. However, its approach has been criticized for
focusing on administrative processes rather than fostering deeper stakeholder engagement. A major
challenge in participatory governance is ensuring that diverse stakeholders, ranging from local communities
and environmental groups to industries and policymakers, have meaningful influence in decision-making.
The historical lack of industry engagement has limited the ability to develop more holistic management
strategies that align environmental goals with economic realities. Moreover, the absence of clear ecological
indicators weakens accountability and transparency in governance processes, reducing public trust in
management efforts. According to interviewed experts, to improve governance legitimacy and effectiveness
of the fjord, stronger participatory mechanisms are needed to bridge the divide between expert knowledge
and local concerns.
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4.4.4. Interaction Between Governance Dimensions

Reflecting on the Oslofjord case, it becomes clear that integrating land and sea management is a complex
process shaped by local governance and broader environmental policies. The Oslofjord Plan demonstrates
an attempt to move beyond a municipality-focused approach to a more holistic perspective that considers
the entire catchment area. However, this shift is not without challenges, as municipalities often resist
interference from higher levels of government, while also needing state support to address issues like
sewage treatment and water quality management. Scientific expertise plays a key role in understanding the
issues at hand, but municipalities struggle to fully access and utilize this knowledge, especially when it
comes to technical solutions. Despite this, local stakeholders remain heavily involved in decision-making,
and there is growing recognition of the need for collaboration across various levels of governance.
Ultimately, the case shows that effective environmental management requires a balance between local
autonomy, state intervention, and scientific input, all while ensuring that political support at the municipal
level drives meaningful action.

5. Discussion

The three cases clearly demonstrate how each governance system is shaped by a particular way of
organizing the planning and use of coastal areas. The cases also show how the options for transforming
coastal governance systems are shaped by existing governance structures and choices made concerning the
three dimensions this article focuses on. The distribution of different tasks and responsibilities over different
authorities, the hierarchical and sectoral division of particular responsibilities, the strong reliance on
scientific knowledge in the formulation of policies, and the dominance of certain sectors, types of land use,
and vested interests strongly influence the social-environmental challenges and how governance responds
to them. These aspects also influence the implementation of policies as well as the attempt to reform
governance in all three cases—the three dimensions are strongly interwoven. By examining these cases, we
can identify some of the key challenges and opportunities for transforming coastal governance.

5.1. Land-Sea Integration

The cases confirm the general insight that the integration of land and sea management remains one of the
most persistent governance challenges, as land-based activities, such as urbanization, agriculture, and
industrial development, have profound impacts on marine ecosystems. The Valencian case illustrates how
fragmented policies create tensions between conservation efforts and economic development. For example,
while Pativel seeks to preserve coastal ecosystems, the expansion of the Port of Valencia continues to place
pressure on these fragile environments (Miré Pérez & Olcina, 2020). Similarly, in the Oslofjord, land-based
pollution from agriculture and wastewater significantly contributes to marine degradation. Yet, actors
struggle to align land-use planning with marine conservation, as municipal spatial plans often inadequately
regulate fjord usage, and existing marine management frameworks frequently overlook coastal areas,
leading to fragmented and ineffective governance. On the Isle of Wight, the challenge of land-sea
integration is further complicated by deep-rooted community scepticism toward authorities and governance
processes. While scientific expertise is essential in identifying threats such as sea-level rise and erosion, this
knowledge must be effectively communicated and aligned with local perspectives to avoid resistance.
Across all three cases, the difficulty of coordinating across governance levels and departments, each with

Ocean and Society o 2025 « VVolume 2 o Article 10338 17


https://www.cogitatiopress.com

S cogitatio

distinct mandates, interests, and institutional cultures, limits the capacity to address land-sea
interdependencies. Furthermore, they regularly seem to promote different and competing interests.
Integrating land and sea thus either requires new overarching structures that bring these different ways of
organizing together, or a profound reorganization of these different ways of organizing and their position in
the overarching governance system. Both options may face resistance due to institutional inertia, actor
familiarity with established practices, and vested interests embedded in current governance systems.

5.2. Knowledge Mobilization

The integration of different forms of scientific expertise, local knowledge, and policy insights (Berkes, 2012;
Turnhout et al., 2016) is another key challenge that plays a role in the three cases. Across all three case
studies, governance structures have struggled to translate knowledge into action due to fragmented
information sharing and political constraints. In Valencia, scientific data on coastal erosion and biodiversity
loss are widely available but underutilized due to bureaucratic inefficiencies and political inertia. In the Isle of
Wight, the failure to integrate community knowledge into decision-making has led to resistance from local
stakeholders, particularly in conservation initiatives. The Oslofjord case highlights the importance of
ecological indicators in guiding policy; however, governance institutions have been slow to incorporate new
scientific findings into regulatory frameworks. The cases thus show that existing forms of organizing are
strongly interwoven with specific types of knowledge that are not easily exchanged. The challenges are
greater if other types of knowledge, either different types of expertise or forms of local knowledge, conflict
with dominant discourses. These other types of knowledge may either be seen as irrelevant or even
conflicting or threatening. The cases also draw attention to the limits of knowledge integration by
demonstrating that there will always be different perspectives and views, and different ideas about how
knowledge should be mobilized and used in decision-making processes. These are power/knowledge
dynamics that play out in every community and governance system but may be even more complex in
coastal governance because of the enormous diversity in topics, views, and interests, and because the
ecological, economic, and political stakes are often vast.

5.3. Democratic Structures

The three case studies show that there are significant barriers to inclusive participation and that outcomes
and decisions from participatory processes are not always integrated into decisions made by authorities.
In Valencia, representative forms of decision-making have historically favoured economic interests, limiting
the influence of civil society and local environmental groups in decision-making (Miré Pérez & Olcina, 2020).
On the Isle of Wight, governance legitimacy has been undermined by community scepticism toward local
authorities, particularly in post-Brexit environmental governance. Similarly, in the Oslofjord, participatory
structures such as the Oslofjord Council have struggled to engage industries in governance discussions,
leading to weakened public trust in management strategies. The cases highlight the difficulties of introducing
participatory approaches, particularly if these go beyond decision-making concerning a specific plan or vision.
Such participatory approaches may not always aligh with other forms of decision-making and the more
dominant representative forms of decision-making that are institutionalized. The cases also show that
participatory processes are always embedded in larger structures of decision-making and subject to dominant
(prevailing or mainstream) views and interests. Different decision-making approaches can yield conflicting
outcomes, and ignoring these may erode trust in governance and hinder participatory coastal transformation.
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5.4. Interactions Between Governance Dimensions: A Path Towards Transformation

The cases highlight how the three governance dimensions—land-sea integration, knowledge mobilization,
and democratic forms—are interrelated, shaping both current coastal governance and its potential for
transformation. The cases show that a change in one dimension (e.g., using scientific knowledge or
increasing local participation) is difficult and that efforts to transform coastal governance are often
undermined by the interplay between all three dimensions. Current forms of organizing related to the three
key dimensions and their interdependencies thus create a strong path dependency. The cases show that
failure to bring change in one dimension might also weaken attempts to make changes in the other
dimensions. For example, in Valencia, the fragmented integration of land and sea policies has undermined
knowledge-sharing mechanisms and restricted stakeholder participation. In contrast, the Isle of Wight
biosphere initiative demonstrates that enhanced participatory structures can improve the mobilization of
diverse knowledge sources, ultimately strengthening land-sea governance. A better understanding of the
different ways governance is structured concerning each dimension helps to enrich our understanding of the
co-evolution in coastal governance and distinguish realistic transformation options from normative ideals.
The focus on dimensions and ways of organizing can thus enrich existing theories of coastal transformation
and the attempts to transform coastal governance.

As shown in Table 1, the three case studies reveal how land-sea integration, knowledge mobilization, and
democratic forms vary across contexts. Each case presents a unique configuration of how these dimensions
interact and evolve, highlighting both distinct paths and shared challenges. Beyond clarifying these
dimensions, we identified recurring patterns and dynamics that show how each governance system adapts
to context-specific pressures, including events, policies, organizational forms, material conditions, and
discourses. This enabled a nuanced understanding of governance functions and transformations across

Table 1. Comparative analysis of the three critical governance dimensions of Valencia (Spain), the Isle of Wight
(UK), the Oslofjord (Norway), and the main lessons learned.

Governance Valencia, Spain Isle of Wight, UK Oslofjord, Norway Lessons learned
dimension
Land-sea Fragmented Progressing toward Partially integrated Institutional
integration governance and integration through and policy fragmentation
tensions between biosphere efforts, misalignment with hampers integration,
urban expansion and  hindered by mistrust  ecological priorities and it requires a
ecosystem protection long-term vision and
stakeholder trust
Knowledge Dominated by Weak connection Strong reliance on Bridging scientific
mobilization technical expertise between scientific scientific data and and local knowledge
and limited insight and insufficient is essential for
incorporation of local community co-production and socially accepted and
knowledge experience ecological metrics adaptive governance
Forms of Predominantly Formal governance Combination of Participatory
democracy representative and structures with representative governance must be

minimal participatory
engagement

increasing grassroots
activism

councils and limited
participatory
mechanisms

meaningfully
institutionalized to
strengthen legitimacy
and inclusiveness
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cases. Figures 2, 3, and 4 illustrate integrative governance pathways, showing how challenges emerge and
are addressed. The comparative analysis deepens understanding of the three dimensions and suggests entry
points for improving coastal governance.

6. Conclusions and recommendations

The analysis highlights the importance of past choices on the three key governance dimensions—land-sea
integration, knowledge mobilization, and forms of democracy—their interdependencies, and the structural
challenges involved in adapting governance systems. A more comprehensive understanding of these
governance dimensions helps identify both constraints and opportunities for transformation. Once
dimensions crystallize, and once positions are taken, these features and categories can entrench themselves,
while their transformation is limited by what happens in the other dimensions. The case studies illustrate
that such interdependence not only constrains but also guides change. How this influence plays out depends
heavily on the specific governance path and institutional configuration.

What can be said in general is that attempts at transformation towards integration of land and sea
governance and towards enhanced observation and adaptation ought to be informed by a localized analysis
of governance dimensions and the nature of their interdependence. What further transpires from the cases
is that a fixed set of normative principles for good coastal governance must be regarded as no more than a
convenient fiction. Indeed, our cases all indicated issues with participation, knowledge, and policy
integration and differentiation, yet they also demonstrated that correct forms and degrees, as well as
participation, cannot be defined in the abstract. Moreover, the analyses suggest that our distinction
between participation and representation was useful, and that forms of democracy make all the difference in
delineating transformation options, yet also that we might have to broaden our definition of that dimension
to include other aspects, including centralization/decentralization and individualist/collectivist. If we rethink
the forms of democracy as a more synthetic concept in this manner, recognizing a wider variety of forms,
different intensities, and functions of participation becomes possible, while the dimension can be more
easily used as a strong first indicator in future analyses.

Future research can expand beyond these insights to explore their interactions with additional factors such
as economic incentives, legal frameworks, and institutional path dependencies. Examining how existing
institutional structures, power dynamics, and decision-making processes influence transformation efforts
will provide valuable insights into the barriers and enablers of governance change. To support effective
governance interventions, practical conceptual tools should be developed, enabling policymakers,
practitioners, and stakeholders to analyze their governance contexts and identify adaptive strategies tailored
to their specific needs. Additionally, a balanced perspective is necessary when approaching governance
change, recognizing both its possibilities and limitations. Moving away from overly normative approaches
and grounding strategies in empirical realities will enhance their feasibility, ensuring that governance
reforms remain actionable, politically viable, and sustainable over time.
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