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Abstract 17 

 18 
The Global Biodiversity Framework and the EU Nature Restoration Law are the latest in a series of 19 
international efforts addressing biodiversity loss, particularly in coastal and marine ecosystems. These 20 
ecosystems are vital to ocean health, community well-being and climate resilience, but face growing 21 

degradation. Despite global and regional commitments, effective implementation hinges on national 22 
action, often challenged by entrenched institutional legacies, vested interests and fragmented 23 
governance. This paper examines how marine and coastal governance in Europe can be reformed to 24 

support biodiversity restoration through integrated spatial planning. While restoration policies 25 
increasingly call for coordination across the land-sea divide, actual governance and management 26 

practices remain slow to adapt. The coast – a multi-level governance zone where local, national, and 27 

EU scales intersect – exemplifies these complexities. Drawing on the Horizon Europe “BlueGreen 28 

Governance” project, the paper identifies major obstacles to land-sea governance in the integration 29 
of rules, structures, knowledge and actors. It also offers concrete examples of governance innovation 30 

to improve the management of the land-sea interface along three paths: institutional coordination, 31 
evidence advisory systems, and collaborative governance arrangements. 32 
 33 
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‘Ultimately the choices we make as a society, expressed through government policies, 41 
will determine the future of the coasts.’ 42 

(McLaughlin 2010: 539) 43 
 44 
 45 
1. Introduction 46 
 47 

It is generally acknowledged that the ocean plays a critical role in addressing climate change, and that 48 
biodiversity protection and restoration can support climate adaptation and mitigation – which gives 49 
the conservation of marine and coastal ecosystems a crucial role in both climate adaptation (e.g., 50 
through defence against coastal erosion) and mitigation (e.g., through carbon sequestration) (Frazão 51 
Santos et al. 2024). 52 
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 53 
International efforts to conserve biodiversity, halt climate change and promote sustainable 54 

development date back to the 1990s (Rio Conference) with the adoption of important global 55 
instruments such as the Convention on Biological Diversity, the United Nations Framework 56 
Convention on Climate Change, and Agenda 21 (Ferraro & Failler 2024a). More recent initiatives 57 

like the Global Biodiversity Framework (2022), the Paris Agreement (2015) and Agenda 2030 – with 58 
its set of 17 Sustainable Development Goals – reflect an urgent need to tackle these interconnected 59 
problems (Pörtner et al. 2021; UNEP 2023). Yet, despite ambitious global targets, the effective 60 
translation of international objectives into national and subnational action remains a formidable task 61 
(Ansell 2022). Domestic implementation of international policies often necessitates significant 62 

institutional changes (of rules, structures and processes) that can clash with long-established practices 63 
(Ferraro 2014). 64 
 65 
Governance systems are complex systems with strong path dependencies (Koliba et al. 2022). 66 
Institutional innovation is constrained and affected by the context with its existing institutions, 67 

networks of actors and capacity (Aldeguer Cerdá 2018). New policies and processes interact, 68 
differently in different contexts, with the historical and cultural legacies left from past governments 69 

(Grindle 2007). Legacies from the past can also continue to mark how public problems are perceived 70 
and addressed (Grindle 2007). In coastal areas, historical legacies, entrenched interests and instances 71 
of policy capture have fostered a conservative approach to changes in public policies limiting 72 
innovation and adaptation (Ferraro & Failler 2024b; Lawlor & Depellegrin 2023; Partelow et al. 73 

2020). 74 
 75 
Coastal zones are fragile areas where land and sea meet. Rivers bring water, sediments and nutrients 76 

that build shorelines and support ecosystems (Álvarez-Romero et al. 2011). Yet coastal development 77 
often destroys marshes, mangroves and reefs that control erosion, reduce flooding and sustain 78 

fisheries. Pollution from land runoff and air emissions lowers water quality and fuels ocean 79 

acidification, harming marine species and industries (Kidd et al. 2019). Covering just 8 % of Earth’s 80 

surface, coasts host dense populations, ports, power plants, farms and tourism – together supporting 81 
millions of jobs (Lam et al. 2020; Selig et al. 2019; Singh et al. 2018;). Ongoing “coastalisation,” or 82 

migration toward the shore, intensifies pressure on these environments (Gonçalves & Pinho 2025). 83 
Even inland farming, urbanization and energy projects can boost erosion, sediment loads and 84 
pollution downstream (McLaughlin 2010; O’Hagan et al. 2020; Singh et al. 2021). Climate change 85 

amplifies these threats through sea-level rise, stronger storms and warming waters (Dale et al. 2019; 86 
Furlan et al. 2019; Simeoni et al. 2023; Zennaro et al. 2023). Protecting coasts requires simple, 87 

coordinated land-sea planning and adaptive regulations that work at all scales. These changes reduce 88 
intertidal habitats and disrupt both terrestrial and marine management strategies, necessitating a 89 
reconsideration of existing planning and regulatory approaches (Kidd et al. 2019; Gonçalves & Pinho 90 

2025). 91 
 92 

Coastal zones are a shifting interface where human and natural systems evolve together. Climate 93 
change will continually redraw the land-sea boundary over time (Frazão Santos et al. 2024). Yet 94 

management remains split: land and marine areas are governed by separate policies, legal frameworks 95 
and agencies, creating “institutional ruptures” that ignore their ecological links (Tocco et al. 2024; 96 
Van Assche et al. 2020; Walsh 2021). In Europe, overlapping national and EU rules add further 97 
conflicts, hampering coherent coastal planning and biodiversity protection (O’Hagan et al. 2020; 98 
Schlüter et al. 2020; Smith et al. 2011). To address these gaps, we need integrated land-sea governance 99 

that aligns spatial planning, environmental safeguards and resource use across the continuum. Such 100 
a unified, science-based approach will better conserve biodiversity, reduce climate risks and 101 
strengthen the social and economic resilience of coastal communities (Innocenti & Attombri 2024; 102 
Van Assche et al. 2020). 103 
 104 
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This paper addresses the fragmentation in coastal spatial planning by asking: “Why is land–sea 105 
institutional integration not happening?”. Drawing on case studies from the Horizon Europe project 106 

“BlueGreen Governance”, it develops practical recommendations to innovate public governance 107 
systems for integrated marine and coastal management and planning at the regional level. Although 108 
its primary focus is on European coastal regions and islands – with their complex, multi-level 109 

governance challenges – the strategies it proposes are relevant to coastal areas worldwide. The article 110 
is structured as follows. In section 2, the concept of governance innovation is defined. Section 3 111 
details the materials and methods used in this study. In the following sections, dimensions of 112 
integration for land-sea governance are defined and investigated (section 4), thus leading to a set of 113 
policy recommendations (section 5). Finally, section 6 summarises a possible roadmap of actions to 114 

facilitate governance innovations for the purpose of land-sea protection and restoration. 115 
 116 
 117 
2. Governance innovation 118 
 119 

The concepts of “governance and “innovation” are not often used together in the domain of public 120 
governance (Hartley & Torfing 2022). Their interrelationship remains an underexplored yet 121 

increasingly salient subject within the public administration and policy literature. Although the 122 
concepts of “innovation” and “governance” have traditionally been addressed in isolation, recent 123 
scholarship stresses their convergence as a critical mechanism for addressing complex, so‐called 124 
“wicked” problems (Hartley & Torfing 2022). These are persistent problems characterised by  125 

‘significant complexity, structural uncertainty, high stakes for a diversity of stakeholders involved, 126 
and governance problems’ (Kelly et al. 2019: 3). In the contemporary context, innovation in public 127 
governance is not merely a desirable feature but a necessity for effective problem solving and societal 128 

adaptation. While societies are facing increasingly complex challenges, intertwined crises and wicked 129 
problems, innovation in the domain of public governance has become crucial for enabling better 130 

responses (Goyal et al. 2025). Indeed, in the literature on environmental governance, innovation is 131 

often advocated with the purpose of better addressing pressing environmental challenges (Beunen & 132 

Patterson 20219). This section examines the conceptual dimensions of governance and innovation, 133 
and explores the emergence of governance innovation. 134 

 135 
 136 
2.1. Defining governance 137 

 138 
Defining governance poses considerable conceptual and empirical challenges in the social sciences 139 

(Cairney 2020). Over recent decades, the process of policy-making in modern Western societies has 140 
evolved dramatically. Rather than emanating from a single, hierarchical authority, public policy now 141 
emerges from the interplay among multiple, heterogeneous actors. These actors include a broad 142 

spectrum of public institutions, private organisations and civil society groups, whose interactions 143 
form intricate horizontal networks. This paradigm shift has led scholars to reconceptualise as 144 

governance this new mode of collective decision-making and implementation that transcends 145 
traditional bureaucratic boundaries (Blomgren Bingham et al. 2005; Klijn & Koppenjan 2012). 146 

 147 
Two salient features characterise modern governance. First, there exists a marked interdependence 148 
between public and private organizations. Power is no longer centralised in government; rather, it is 149 
shared between governments (in charge of policy-making) and policy networks (that provide 150 
expertise in exchange for influence). Second, while governments retain the authority to set agendas 151 

and enact policies, they often lack the capacity to unilaterally implement these policies without 152 
collaboration. This necessitates a broader and more inclusive approach to governance that leverages 153 
the strengths and resources of all stakeholders (Cairney 2020). 154 
 155 
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This change foregrounds the role of both formal and informal institutions in shaping decision-making 156 
and highlights the multifaceted nature of the policy arena. Traditional models of decision-making – 157 

often characterised by rigid, top-down hierarchies – have given way to collaborative forms of 158 
governance that emphasise partnership, networked interactions and shared responsibilities (Evans et 159 
al. 2023), often referred to as New Public Governance (Osborne 2010). 160 

 161 
Governance defines who makes decisions, for whom and with what objectives, and encompasses 162 
three interrelated dimensions that shape decision-making: institutions, structures and processes. 163 
Institutions refer to the formal and informal rules (e.g., legal frameworks, cultural norms and accepted 164 
practices) that guide stakeholder interactions. North’s (1990) seminal work on institutions highlights 165 

that institutions are mechanisms that ensure social order by integrating expectations regarding the 166 
behaviour of actors in their political, economic and social interactions. These mechanisms can be 167 
either formal—such as constitutions, laws, and policies—or informal—such as customs, traditions, 168 
and unwritten codes of conduct. Structures denote the organised entities, ranging from governmental 169 
agencies to informal networks that participate in decision-making. Processes involve the operational 170 

mechanisms through which governance functions are executed, including policy formulation, conflict 171 
resolution, mandate implementation and information exchange (Bennett & Satterfield 2018). 172 

 173 
Governance fulfils several vital roles by bringing together different levels of government, sectors and 174 
stakeholders to develop coherent policies and strategies. It creates the legal and regulatory 175 
instruments – along with enforcement mechanisms – needed to hold everyone accountable and 176 

maintain compliance with agreed standards. It ensures that planning, preparedness and funding are 177 
closely linked so that ideas can move smoothly from conception to implementation. By establishing 178 
institutional frameworks, governance makes it possible to monitor progress, evaluate results and learn 179 

adaptively over time. Finally, governance helps build the skills and resources of individual actors, 180 
which leads to fairer and more effective policy outcomes (Jiménez et al. 2020). 181 

 182 

In particular, environmental governance is defined as ‘the processes and institutions (e.g., cultural 183 

norms, rules) through which societies make decisions that affect the environment (i.e., land and sea)’ 184 
(Pittman & Armitage 2016: 9). This definition underscores the significance of both the structural and 185 

procedural dimensions of governance in shaping environmental policies and outcomes. For the 186 
specific focus of this paper, governance is the setting of many decisions, conflicts and trade-offs that 187 
guide planning, management and eventually day-to-day activity in marine, coastal and ocean spaces 188 

(Greenhill at al. 2020). 189 
 190 

 191 
2.2. Defining innovation in governance 192 
 193 

The concept of innovation remains elusive particularly in the domain of public governance (Heinelt 194 
2022). Innovation in public governance can be understood as the development and execution (by 195 

governments) of changes in a policy, programme, project or process as well as the adoption of 196 
solutions that depart from established practices  in a given place (Aldeguer Cerdá 2018; Grindle 197 

2007). Innovation has three core characteristics according to Heinelt (2022): its practical realisation, 198 
contextualisation and voluntary nature.  199 
 200 
First, innovations usually refer to ideas that are put into practice. Therefore, they imply and depend 201 
on an ideational change, but only once this change has left the conceptual dimension and has been 202 

translated into some sort of practice. It is important to note that innovation is not synonymous with 203 
invention; rather, it encompasses the practical realisation of novel ideas that lead to tangible changes 204 
in structures, processes or practices (Hartley & Torfing 2022). In this respect, innovation can be seen 205 
as the confluence of creativity and implementation. Indeed, innovations are best understood as ‘new 206 
ideas and practices brought into implementation’ (Moore & Hartley 2010: 54). This conceptualisation 207 
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emphasises that the novelty of an innovation lies not only in its ideation but also in its contextual 208 
application. 209 

 210 
Second (and following from the first point), the transformation engendered by innovation is 211 
contingent upon the environment in which it is applied; an idea that is innovative in one context may 212 

be a routine practice in another (Hartley & Torfing 2022). Innovation is at the same time a novelty 213 
and an improvement in a specific context. It consists of ‘introducing something new in a particular 214 
context’ (Grindle 2007: 158). The crucial aspect is the improvement in governance they bring in a 215 
specific case rather than their absolute novelty or originality (Grindle 2007). 216 
 217 

Third, innovation is a change deliberately and voluntarily introduced in a given space. Public 218 
innovation embraces voluntary governmental actions to change rules and practices in a direction that 219 
has never been taken before in a given place with the deliberate purpose of improving the response 220 
to a societal challenge (Heinelt 2022). In some cases, institutional innovation to the solution of public 221 
problems can be undertaken to respond to a range of existing problems. In other cases, innovations 222 

are needed as an immediate response to pressing issues; these are crises that demand attention 223 
(Grindle 2007). 224 

 225 
In the domain of public governance, innovation assumes a particularly salient role as it pertains to the 226 
theoretical realm of institutional change (Goyal & Pattyn 2024). In practice, public innovation can 227 
occur in either the process of public decision-making (“process innovation”) or the outputs of that 228 

process, i.e. the policies, programmes or services themselves (“product innovation”) (van der Heijden 229 
2021). When governments pursue process innovation, they reshape organisational structures, 230 
governance practices and multi-level interactions that underpin public governance. By contrast, 231 

product innovation involves changes to policy objectives and instruments (Goyal & Pattyn 2024). 232 
These changes are more often captured by the terms of “policy change”, "public sector innovation" 233 

(as administrative reforms), "democratic innovation" (emphasising citizen participation and public 234 

engagement) and "governance innovation" (with a focus on process change and evolutions in multi-235 

level dynamics) (Goyal & Pattyn 2024). Across these dimensions, the overarching aim is always the 236 
same: to enhance policy effectiveness by improving design, delivery and outcomes of public action 237 

(Goyal & Pattyn 2024; Goyal et al. 2025). Ultimately, the extent and nature of innovation – whether 238 
in processes or products – critically determine the success or failure of public policies and shape the 239 
trajectories of institutional change (Goyal & Pattyn 2024; Hartley & Torfing 2022; Goyal et al. 2025). 240 

 241 
Governance innovations are changes that transform the way public governance work (i.e. its modus 242 

operandi) with an implicit shift of responsibility between different public, private and civil society 243 
actors (Hartley & Torfing 2022). Governance innovations differ from other types of public 244 
innovations in two ways. First, they transcend the organisational level, involving networks of 245 

organisations or the transformation of complex social production systems. Second, they address the 246 
processes used to determine what should be produced (“decision-making”), how productive activities 247 

are resourced (“financing”) and how the performance of social production systems is assessed 248 
(“evaluation”) (Moore & Hartley 2010). Governance innovations include, but are not limited to, 249 

devolving powers to lower levels of government and establishing collaborative arrangements (e.g., 250 
partnerships) for the design and delivery of policies and services (Moore & Hartley 2010; Tommel 251 
& Verdun 2009). They also involve identifying, mobilising and utilising “new wellsprings of 252 
resources,” such as cognitive (e.g., knowledge), technical (e.g., skills), administrative (e.g., funds) 253 
and political (e.g., legitimacy) resources (Moore & Hartley, 2010). Governance innovations include 254 

various degrees of decentralisation and greater citizen engagement in public decision-making (e.g., 255 
through the introduction of collaborative planning and co-creation). 256 
 257 
Goyal and Pattyn (2024: 4) ‘particularly invite conceptual and empirical research that synthesizes 258 
insights from these areas to deepen comparative policy analysis’. These efforts will be pivotal for 259 
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deriving systematic lessons about several aspects of public innovation: drivers and obstacles; 260 
mechanisms and actors; design and outcome (Goyal et al. 2025). In particular, research into 261 

governance innovations as a distinctive type of public innovation is still in its infancy (Hartley & 262 
Torfing 2022). Additionally, literature paying attention to public innovation at the subnational level 263 
is extremely limited (Goyal et al. 2025), which makes our investigation on regional governance 264 

innovation relevant and timely. In the medium term, this investigation plans to adopt institutionalism 265 
as the theoretical framework for understanding some of the aspects above (drivers and obstacles; 266 
mechanisms and actors; design and outcome) in the context of multi-level governance. Comparative 267 
research would be conducted through process-tracing, possibly in the framework of a comparative 268 
historical analysis that relies on the historical strand of new institutionalism. With a prevalence of 269 

China, Canada and the United States in the literature on governance innovation (Goyal et al. 2025), 270 
our focus on Europe promises to cover existing knowledge gaps. 271 
 272 
These different types of public innovations are increasingly perceived as necessary for addressing the 273 
causes of contemporary challenges through novel solutions in the attempt of steering societal 274 

transitions. Because of the unprecedented complexity of contemporary challenges (often “wicked 275 
problems”), understanding the drivers, enabling conditions and impacts of these innovations is crucial 276 

(Goyal & Pattyn 2024). The study of (policy, public sector, democratic and governance) innovation 277 
would benefit from more understanding about the interaction among institutional environments, 278 
power and knowledge. Analysing governance innovation implies a deeper understanding of the 279 
democratic input into a political system, the interaction across different sectors and levels, and the 280 

role and power of different organisations (Hartley & Torfing 2022 ). Governance innovations need to 281 
be evaluated not only in terms of efficiency, quality and reach (typical for policy and public sector 282 
reforms), but also in terms of fairness, legitimacy and social justice (Hartley & Torfing 2022 ). 283 

 284 
 285 

3.  Material and methods 286 

 287 

The data collected for this paper originate from multiple sources: narrative and systematic reviews of 288 
academic and grey literature, peer exchanges, interviews, workshops, focus groups and surveys. 289 

 290 
Desk research in the form of preliminary (narrative) literature review was conducted in 2021-2022 291 
for the preparation of the project proposal later funded under the Horizon Europe programme of the 292 

EU. Once the project was funded, a systematic literature review (SLR) was conducted in 2024, which 293 
led to a first project output (Fobé et al. 2024) later re-elaborated more in depth (Fobé et al. 2025). The 294 

SLR was conducted on barriers and enablers for policy coherence, stakeholder involvement and 295 
institutional change in marine and coastal governance. 296 
 297 

Both types of reviews were informed and guided through exchanges with experts from within the 298 
project consortium. These exchanges also helped framed informal interviews with additional experts 299 

outside the project’s research teams and the design of seven workshops in the cases studied by the 300 
project. While these informal and exploratory interviews helped the research teams involved in the 301 

project to frame the significant issues in land-sea governance, additional formal interviews were 302 
conducted to investigate more in detail a set of issues that were case-specific. These additional 303 
interviews – together with additional documentary research – allowed tracing how governance 304 
innovations emerge and develop in different European regions. The seven workshops were conducted 305 
in the first half of 2025 and have informed an internal draft report. 306 

 307 
In addition, the results of the SLR were discussed with relevant stakeholders in two focus groups that 308 
took place in Valencia (Spain, 7 June 2024) and Las Palmas de Gran Canaria (Spain, 28 March 2025). 309 
These two focus groups were complemented with survey conducted through online tools (i.e. Google 310 
Forms and Mentimeter). While the first focus group had a narrow geographical scope (on the Valencia 311 
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Region), the second one had a broader geographical dimension covering the entire EU area of 312 
Macaronesia (i.e. Canary Islands, Azores and Madeira). The event brought together experts, 313 

stakeholders and practitioners from across Europe. Participants included national and subnational 314 
public organisations, non-governmental organisations, citizens, associations and research institutions. 315 
 316 

 317 
3.1. Case selection 318 
 319 
Selecting cases that effectively suited the objectives of the research project required careful 320 
consideration of three interrelated dimensions: environmental challenges, governance setting and 321 

socio-economic context. 322 
 323 
First, the study captures the full spectrum of current and projected stressors across the biodiversity–324 
water–climate nexus. Our study focuses on geographical areas expected to experience pronounced 325 
environmental pressures: 326 

⎯ Semi-enclosed seas (e.g., the Mediterranean): Storm surges, coastal flooding and erosion, 327 

elevated temperatures, and resulting impacts on tourism, agriculture, and the introduction of 328 
invasive species. 329 

⎯ Open northern seas (e.g., the North Sea): Pluvial floods and severe windstorms affecting 330 
agricultural productivity, nutrient dynamics, and shifts in plant and avian populations. 331 

⎯ Small, isolated islands (e.g., the Canary Islands, Réunion): Land loss from sea-level rise, 332 
salinisation of freshwater resources, and consequent threats to fisheries, agriculture, and tourism 333 

in resource-constrained archipelagos. 334 
 335 
Second, the study aims to encompass a range of institutional arrangements – spanning federal to 336 

unitary states – that shape marine and coastal management. Divergent constitutional frameworks 337 
influence both the existing governance configurations and the potential pathways for co-creating 338 

adaptive solutions. 339 
 340 

Third, the study prioritises territories with active stakeholder networks engaged in enhancing marine 341 
governance. These actors are poised to participate in policy dialogues convened by the project, 342 

thereby generating empirical insights into institutional innovation across biodiversity conservation, 343 
water quality management, and climate adaptation. 344 
 345 
Based on these criteria, we have identified eight case studies (Table 1) distributed across five marine 346 

basins – the Western Mediterranean, Eastern Mediterranean, North Sea, Atlantic Ocean, and Indian 347 
Ocean – and encompassing one transnational marine (North Adriatic) and one transnational river 348 
basin (Western Scheldt). The subnational governance dimension is explicitly examined within and 349 
across basins. This design facilitates comparative analysis across multiple governance scales – local, 350 
regional, inter‑regional, macro‑regional, cross‑border, and international – and captures a 351 

representative diversity of European governance structures, including overseas territories.  352 
 353 

 354 
 355 
 356 



8 

 357 
Table 1: Case selection 358 

 359 
Case study Country Type of state Sea basin Examples of major environmental and anthropic pressures 

Valencia Region Spain Quasi-federal state Mediterranean Sea • Temperature increases 

• Salinisation and erosion 

• Urban development 

• Nutrient overload from agriculture or wastewater discharge 

North Adriatic Slovenia 

Italy 

Unitary state 

Regionalised state 

Mediterranean Sea • Floods 

• Sea temperature increase 

• Tourism 

• Ports 

Isle of Wight United Kingdom Unitary state North Sea • Sea level rise 

• Floods 

Western Scheldt Belgium 

the Netherlands 

Federal state 

Decentralised unitary state 

North Sea • Floods 

• Grey flood management infrastructures 

Oslofjord Norway Unitary state North Sea • Extreme rainfall 

• Sea temperature increase 

• Nutrient overload from agriculture or wastewater discharge 

Canary Islands Spain Quasi-federal state Atlantic Ocean • Sea level rise 

• Coastal erosion 

• Urban development 

• Tourism 

Reunion Island France Decentralised unitary state Indian Ocean • Sea level rise 

• Extreme weather events 

• Urban development 

• Overfishing 

 360 
 361 
 362 

 363 
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4. Building a new governance arena: the state of play 364 
 365 

Any effort of innovative governance across the land-sea interface requires the constitution of a new 366 
“coastal governance arena” (Schlüter et al. 2020) that goes beyond the coast, overcomes the land-sea 367 
divide, encompasses marine, coastal and terrestrial spaces, and insists on the watershed for planning 368 

and management (Frazão Santos et al. 2024). This new public governance system (at subnational 369 
level) needs to be based on the integration of rules, structures, knowledge systems and actors. This 370 
section analyses the major obstacles identified towards such integration from the synthesis of the 371 
diverse methods presented in section 3. 372 
 373 

 374 
4.1. Institutional framework: rules and structures 375 
 376 
 377 
RULES 378 

 379 
Institutional frameworks for the governance, management and planning of coastal and marine areas 380 

across Europe, are often characterised by incoherences across two major dimensions: horizontal and 381 
vertical. This means that public policies (with their related implementation measures) are often 382 
misaligned in terms of objectives, measures, or both, across sectors and jurisdictions. This is a clear 383 
obstacle to the development of an integrated land-sea governance. On top of these considerations, it 384 

is worth mentioning that the management of watersheds is often overlooked by coastal and marine 385 
institutional frameworks. 386 
 387 

Several explanatory factors accountable for these institutional (horizontal and vertical) clashes have 388 
been thoroughly reviewed in the context of the BlueGreen Governance project (see Fobé et al. 2025). 389 

In general, coastal regions (and islands) are often managed by multiple institutions divided along 390 

sectoral lines (e.g., fisheries, forestry and agriculture) (Rochette et al. 2015; Singh et al. 2021). Policy 391 

areas area usually divided under separate political portfolios with space for conflicting objectives and 392 
measures, which impedes land-sea integration (Neimane 2021). As Van Assche et al. (2020: 3) 393 

observe, the ‘difficulty of policy coordination and integration, on land, at sea, between land and sea’ 394 
remains a core barrier. 395 
 396 

However, evidence from coastal regions and islands involved in BlueGreen Governance are revealing 397 
a much more compelling challenge along the vertical dimension, adding another layer of complexity 398 

to integrated land-sea governance. Overlapping and (sometimes) competing institutions intertwine 399 
across national, regional and local levels (Platjouw et al. 2023). In particular, decentralisation reforms 400 
have often resulted in disputes over competences between national and subnational levels, thereby 401 

impeding unified coastal strategies (Ferraro & Failler 2024b). Insufficient vertical coordination and 402 
unclear delineations between legal frameworks contribute significantly to integrated governance 403 

challenges. While the devolution of responsibilities can enhance local perspectives, it may also lead 404 
to fragmented responsibilities and complicate coordination efforts. Numerous examples across 405 

various countries and sea basins underscore these challenges (Morf et al. 2019; Neimane 2021; Van 406 
Assche et al. 2020). 407 
 408 
Although these dimensions (horizontal and vertical) are crucial for the integrated governance of land 409 
and sea in each single country, a third important one consists of the transnational dimension cutting 410 

across national boundaries. This is particularly relevant in geographical regions where subnational 411 
entities of different states share the same sea basin (e.g., Macaronesia). However, the absence of a 412 
dedicated supranational authority (in addition to the EU law) hinders such transregional 413 
harmonisation. 414 
 415 
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 416 
STRUCTURES  417 

 418 
National governmental organisations are clearly crucial in the integration of land and sea political 419 
portfolios. A general administrative fragmentation – across multiple organisational structures (e.g., 420 

public agencies) with unclear institutional boundaries – undermines effective coordination. With a 421 
myriad administrative units in charge of terrestrial or marine policies, a sectoral approach prevails, 422 
impeding land-sea integration (Neimane 2021; Partelow et al. 2020). 423 
 424 
Fragmented organisations with conflicting or overlapping responsibilities are commonly reported in 425 

many studies. Although coastal management requires integrated approaches across the land-sea 426 
interface, the literature indicates that management responsibilities are divided and siloed across 427 
several governmental organisations, often separating the land from the sea (Tocco et al. 2024).  428 
 429 
The integration of these structures depends on many factors that play a role in both horizontal and 430 

vertical inter-organisational relations (Fobé et al. 2025). Such factors include: clear vs. ambiguous 431 
mandates, roles and responsibilities (including financial competences); presence vs. absence (or 432 

limited capacity) of a leading authority; shared vs. conflictual definition and understanding of 433 
concepts (Evans et al. 2025 – forthcoming). 434 
 435 
In particular, the reshuffling of mandates, roles and responsibilities can disrupt established power 436 

balances, create clashes in inter-organisational relations and lead to bottlenecks in policy-making 437 
(both development and implementation). Shifting responsibilities across structures can cause 438 
confusion, especially when responsibilities were already not clearly allocated. Such changes can be 439 

the result of political events (e.g., electoral cycles – when previous institutional arrangements are 440 
wiped away by the new administration – and waves of public sector reforms) or major innovations in 441 

governance such as decentralisation processes (Ferraro & Failler 2024b). Responsibilities are also 442 

shifting during upwards transfer of power through process of (re)centralisation (Fobé et al. 2025). 443 

 444 
 445 

A last point that needs to be made for the institutional framework (including both rules and structures) 446 
is that there is a recurrent misalignment on both the temporal and spatial level. At the temporal level, 447 
natural processes are much more long-term than myopic and volatile political agendas (at any level 448 

of governance). At the spatial level, administrative boundaries do not always correctly reflect the 449 
ecological boundaries (despite the long-term advocacy for ecosystem-based management). 450 

 451 
 452 
4.2. Knowledge 453 

 454 
Scientific knowledge is widely recognised as a cornerstone of evidence-informed policies in marine 455 

and coastal governance (EC 2022). It enables policy-makers to flag potential risks, better understand 456 
complex policy problems and design interventions through ex-ante evaluations and ex-post 457 

assessments. In the context of marine and coastal systems, such knowledge is essential not only for 458 
monitoring and predicting changes in social-ecological interactions but also for guiding long-term 459 
integrated management strategies. In this sense, scientific knowledge could play a crucial role in 460 
promoting evidence-based adaptive policy-making that overcomes the peril of institutional 461 
fragmentation (sections 4.1 and 4.2). For instance, effective flows of knowledge could promote and 462 

support institutional integration through the use of shared evidence for consistent public decisions 463 
(Fobé et al. 2025). 464 
 465 
However, the production, transfer and utilisation of science in policy practice remains rather 466 
fragmented across sources and disciplines. Indeed, a significant barrier to the political uptake of 467 
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knowledge has to do with the access to available data. This does not want to suggest that data are 468 
insufficient; most of the time they are dispersed, particularly when it comes to marine and coastal 469 

areas. Isolated knowledge systems advise disjointed public policies with important data often 470 
scattered across several administrative departments in multiple jurisdictions. Boundaries are also 471 
strong across disciplines (e.g., natural sciences vs. social sciences), thus impeding a transdisciplinary, 472 

multi-faceted scientific advice to decision-making. When scientific knowledge is used in coastal and 473 
marine decision-making, a clear imbalance exists between the use of natural sciences and social 474 
sciences. For instance, the former often dominate discussions about climate change, which 475 
underscores the need for a more trans-disciplinary approach (Krauss 2020). 476 
 477 

This gap in data integration is worsened by the fact that existing knowledge is often communicated 478 
to decision-makers in ways that do not meet the needs of policy-makers. This disconnect arises from 479 
several factors, including inherent uncertainties in scientific data, ineffective communication, 480 
divergent cultures between scientists and policy-makers, and political agendas (Dale et al. 2019). In 481 
some cases, political actors strategically undermine scientific evidence, thereby creating doubts about 482 

its credibility and legitimacy (Piwowarczyk & Wróbel 2016). 483 
 484 

Notwithstanding the importance of input from scientists and experts, forms of technocratic and data-485 
driven decision-making that rely exclusively on scientific knowledge should also be avoided so that 486 
other forms of expertise and knowledge are not neglected in the process. Indeed, balancing diverse 487 
perspectives (with their perceptions, interests and values) is critical, as distinct types of evidence often 488 

compete in the policy arena (Bruckmeier 2014; Pattyn et al. 2022). More efforts should be made to 489 
bridge the gap between scientists and policy-makers while also integrating local knowledge. This 490 
form of knowledge often provides unique insights unavailable through conventional scientific 491 

channels (Bednarek et al. 2018; Pittman & Armitage 2016). Local communities, for instance, can play 492 
a crucial role in identifying the feasibility of policy measures, particularly when scientific evidence 493 

is marked by uncertainties (Lawlor & Depellegrin 2023; Neimane 2021; Vodden 2015), as in the case 494 

of coastal management. 495 

 496 
 497 

4.3. Actors 498 
 499 
Inclusive and participatory approaches are widely regarded as a necessary condition for effective 500 

plans and policies in marine and coastal governance. Participation is promoted for both normative 501 
and instrumental reasons. It ensures a diversity of insights and helps build mutual trust and support 502 

among stakeholders, thereby contributing to more effective policy implementation and robust 503 
governance systems (Day et al. 2015). 504 
 505 

In particular, addressing the governance of the land-sea interface requires integrating the distinct 506 
characteristics of terrestrial and marine systems into a cohesive framework. Governance networks 507 

offer a promising solution by creating dynamic, adaptive systems that facilitate multi-level and 508 
transboundary policy management (Pittman & Armitage, 2017). These networks distribute power 509 

across various societal levels and sectors, enabling flexible collaboration that stands in contrast to 510 
traditional top-down approaches (Kapaciauskaite 2011; Pittman & Armitage 2017). Policy networks 511 
enable the integration of multiple policy areas (e.g., those concerning both land and sea) and help 512 
address collective action challenges through mechanisms of learning, cooperation and bargaining 513 
(Ingold 2011; Adam & Kriesi 2019; Vantaggiato & Lubel 2022). 514 

 515 
Major obstacles to effective participation are: 516 

⎯ Presence of actual participatory mechanisms, 517 

⎯ Uneven representation, 518 

⎯ Supportive factors. 519 
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 520 
First, a persistent gap remains between the rhetoric and reality of participation. Stakeholder 521 

involvement processes may exist only on paper or operate inconsistently – for example, committees 522 
that are established but never meet. The multi-actor nature of marine and coastal governance 523 
introduces additional challenges. Stakeholders are not only geographically dispersed but also hold 524 

varied views, interests and ideas. This diversity complicates the design and implementation of 525 
participatory practices. When stakeholder views are overlooked, the resulting policies may suffer 526 
from a lack of social acceptance. Conversely, inclusive participatory approaches that yield jointly 527 
agreed solutions can serve as enablers – especially when they take into account the social and 528 
economic vulnerabilities of coastal communities (Day et al. 2015). In this regard, creating and 529 

leveraging networks that span multiple sectors and scales becomes essential. 530 
 531 
Second, shortcomings in the design and implementation of participatory practices can lead to 532 
discrepancies in stakeholder empowerment and may reinforce power imbalances when certain groups 533 
are overrepresented (Aukes et al. 2020). Historically, policy formulation in marine and coastal 534 

domains was dominated by governmental agencies. Over time, however, a broader range of 535 
institutions and stakeholders has become involved. This shift has led to a pluralistic environment in 536 

which power is more diffuse, and policy outcomes result from competitive interactions among actors 537 
(McLaughlin 2010; van Leeuwen & van Tatenhove 2010; Cairney 2020). The growing involvement 538 
of diverse stakeholders often produces an uneven distribution of power, a dynamic further 539 
complicated by evolving multi-level governance mechanisms (Parsons et al., 2021; van Leeuwen & 540 

van Tatenhove 2010). 541 
 542 
Third, the success of networks depends on a set of supportive factors. Indeed, they rely on robust 543 

leadership by central actors and core teams, as well as on mobilising the capacities of local 544 
communities and non-state actors. Empowering local stakeholders is especially important in 545 

environmental governance, where the integration of land-sea interactions (LSIs) necessitates diverse 546 

perspectives to spur innovation and raise awareness (Kapaciauskaite 2011; Lawlor & Depellegrin 547 

2023; Rist et al. 2019; Vodden 2015). A wide array of stakeholders enriches the policy process by 548 
introducing new insights and fostering a culture of innovation (Neimane 2021; Van Assche et al. 549 

2020). Additional supportive factors such as participatory culture (among public agencies as well as 550 
citizens), institutional trust and adequate resources are crucial for facilitating the development of 551 
governance networks for land-sea integration (Tocco et al. 2024). 552 

 553 
 554 

5. Building a new governance arena: the path ahead 555 
 556 
Traditional governmental mechanisms (relying on hierarchical, technocratic and bureaucratic 557 

arrangements) have often failed to solve complex social, political, economic and environmental 558 
problems (Hoss-Golan et al. 2024). In recent decades, governments around the world have introduced 559 

changes in existing institutional arrangements or “governance innovations” to ensure more efficient, 560 
effective and legitimate problem-solving methods in several societal domains, for instance in spatial 561 

planning. These governance innovations have embraced several “experiments” aimed at seeking new 562 
plans, new organisational forms, new working methods and new coalitions. These initiatives have 563 
often been designed and developed out of the formal politico-administrative systems, which has 564 
allowed for a certain degree of creativity and flexibility (van Buuren & Loorbach 2009). They have 565 
often been promoted bottom-up with the role of vehicles of change (Hoss-Golan et al. 2024). 566 

 567 
The previous section has shown that the pursuit of integrated land-sea governance systems implies 568 
challenges at  four levels of integration – in the coherence of rules, the coordination of administrative 569 
structures, the combination of knowledge systems and the inclusion of actors. Each of these four 570 
dimensions of integration brings along its own barriers and path dependencies. This section discusses 571 
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possible paths ahead in the pursuit of integration at these various levels and, ultimately, in land-sea 572 
management and planning through governance innovations in institutions – as both rules and 573 

structures – and processes such as the mechanisms for scientific advice and stakeholder engagement. 574 
Three paths are suggested here: institutional coordination to ensure integration of rules and structures; 575 
evidence advisory systems that allows for integration of knowledge; and collaborative governance 576 

for the integration of actors in decision-making. Each sub-section will also briefly mention positive 577 
examples (“good practices”) from the case studies involved in the BlueGreen Governance project. 578 
The three paths are interrelated and would function better as a coherent whole (figure 1). 579 
 580 
 581 

Figure 1: Towards an integrative model for land-sea governance 

 

 
 

 582 

 583 
5.1. “Institutional coordination”: reconciling different policy priorities 584 

 585 
Obstacles linked to rules (section 4.1) and structures (section 4.2) call for a radical revision of 586 
(national and subnational) legal frameworks and a reconfiguration of organisational structures in the 587 
direction of more coherence and coordination (Bednarek et al. 2018). Strategic documents and new 588 

public bodies can be adopted and established in addition to existing policy and administrative 589 
frameworks to start these changes. 590 
 591 
A notable example in this direction is the Oslofjord Plan, i.e. a strategic action adopted by the 592 
Norwegian government in 2021 to address the degradation of the Oslofjord ecosystem. The national 593 
government’s action plan for the Oslofjord promotes a source-to-sea approach, covering the entire 594 
catchment area and the marine areas out to 1 nautical mile from the baseline (the same as the Water 595 

Framework Directive). The Plan is layered above existing institutional structures (like the River Basin 596 
Management Plans) but enhances their implementation. The Oslofjord Plan shifts the management 597 

focus from individual water bodies mostly in freshwater to the Oslofjord as final recipient, addressing 598 
the cumulative effects on coastal areas and emphasizing the need for upstream run-off reduction 599 
measures. 600 
 601 

In 2021, the Oslofjord Council was also established to support the implementation of the plan while 602 
facing fragmented administrative responsibilities. Both governance innovations take a comprehensive 603 

approach, considering the fjord as a whole and engaging relevant authorities and stakeholders across 604 
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different governance levels and sectors. They integrate, coordinate and reinforce existing rules and 605 
(administrative) structures rather than replacing them (Trubbach et al., forthcoming). 606 

 607 
The integrated management of watersheds in the French overseas islands, such as Reunion Island and 608 
Martinique, has made it possible to better articulate the land to the sea. Water management, and more 609 

particularly water quality, from upstream to downstream is the common thread of the approach (David 610 
et al. 2025). In the mid-2000s, watershed-level water management schemes were developed but were 611 
not linked to the developing integrated coastal zone management (Rizand et al. 2006). The European 612 
Bathing Water Directive (Directive 2006/7/EC), aimed at strengthening the protection of public health 613 
and the environment, has strengthened the link by insisting on the importance of environmental and 614 

human activity management at the level of river basins. The chlordecone scandal in Martinique from 615 
the mid-2010s onwards reminded us of the need to consider the coastline as the interface between 616 
land and sea and therefore the implementation of integrated policies (Thirot et al. 2020).  617 
 618 
Institutional coordination is also important across national boundaries as trans-regional cooperation 619 

(see section 5.3). 620 
 621 

 622 
5.2. “Evidence advisory systems”: incorporating scientific and local knowledge 623 
 624 
Improving institutional capacity in land–sea governance requires enhanced knowledge transfer, 625 

experience exchange, and the sharing of good practices among scientists, policymakers and civil 626 
society (Morf et al. 2022; Lawlor & Pellegrin 2023). In practice, this means not only generating more 627 
data but also reconfiguring governance systems to support the integration of both scientific and local 628 

knowledge. As Gonçalves and Pinho (2025) argue, coastal governance must foster collaboration 629 
among diverse knowledge systems – scientific, experiential and lay – to build resilient, 630 

multifunctional and sustainable coastal landscapes. In particular, incorporating social considerations 631 

(into spatial planning) can ensure more equity in public decisions and, thus, also help preventing 632 

social conflicts around the use of a shared space (Frazão Santos et al. 2024). 633 
 634 

The convergence of scientific insights with dominant societal values can improve the uptake of 635 
evidence in policy-making (Neilson & São Marcos 2019). Innovation in this area includes the 636 
development of advisory systems that bring knowledge understood as evidence from a broad basis 637 

rather than solely science from scholarly experts. These “evidence advisory systems” (Carney 2022) 638 
can foster collaboration between public, private and scientific actors to co-create solutions for public 639 

problems of coastal and marine governance. 640 
 641 
In Spain, for example, the regional government of the Canary Islands relies on advisory committees 642 

to guide policy decisions. Some, such as the Climate Change Committee, consist exclusively of 643 
scientists, while others, including the Nature Conservation Committee and the Agenda 2030 644 

Committee incorporate diverse stakeholders for broader input. In the Valencia Region, the University 645 
of Valencia, in collaboration with local and regional governments, established the Biological Station 646 

ICBIBE to conduct and disseminate scientific research involving multiple publics from both experts 647 
and laypeople (Lujan et al., forthcoming). 648 
 649 
The integration of state and non-state actors through a science-policy-society triangle fosters 650 
knowledge exchange, dialogue and policy implementation by ensuring that civil society, researchers 651 

and policymakers from both terrestrial and marine domains contribute to a cohesive policy process 652 
(Reed & Rudman 2023; Glasgow et al. 2012; Kapaciauskaite 2011; Morf et al. 2022; Wyborn et al. 653 
2019). Such integration of multiple communities not only reinforces the legitimacy of policy 654 
decisions but also supports a future-oriented collaborative approach and promotes transformative 655 
visions that are responsive to the needs of diverse ecosystems. 656 
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 657 
Indeed, a central challenge in contemporary coastal and marine governance is the need to adapt to 658 

profound transformations along the land-sea interface due to “a changing ocean” under climate 659 
change (Frazão Santos et al. 2024). The boundaries of coastal areas – encompassing both terrestrial 660 
and marine domains – are dynamic and influenced by climate change (Pittman & Armitage 2016). 661 

Redesigning governance structures and policy practices requires integrating diverse, forward-looking 662 
insights that can inform decisions on temporal scales ranging from 30 to 100 years. Particularly, 663 
climate-smart spatial planning – which integrates climate considerations, accounts for cumulative 664 
impacts, future environmental conditions and new uses of a territory – is being recognised as 665 
increasingly vital in the public debate (Calado et al. 2025; Frazão Santos et al. 2024). With climate 666 

change, the past can no longer be taken as the sole reference for public decision-making: ‘there is an 667 
urgent need to anticipate future changes’ (Frazão Santos et al. 2024: 5). 668 
 669 
One promising tool in this forward-looking effort is scenario-building. Defined as the descriptions of 670 
a range of possible futures (Calado et al. 2021; Frazão Santos et al. 2024), scenarios indicate 671 

trajectories of potential future states based on physical, social and economic characteristics. Scenario-672 
building facilitates dialogue among policymakers, planners and stakeholders by enabling them to 673 

explore alternative futures, estimate policy impacts and adapt as new information becomes available. 674 
It can help generating flexible, alternative visions of future developments. It not only aids in bridging 675 
current knowledge gaps but also supports dialogue on how specific policy measures may evolve over 676 
time. Moreover, scenarios provide a platform for aligning interventions with long-term policy 677 

objectives, although they must be updated continuously in response to emerging crises and new data 678 
(Calado et al. 2021). 679 
 680 

Another group of innovation encompasses those process arrangements aimed at envisioning 681 
promising future perspectives (van Buuren & Loorbach 2009). The Dutch Delta Programme offers 682 

an instructive example of this anticipatory approach. Transitioning from traditional adaptive 683 

management to anticipatory governance, the Programme employs regularly updated scenarios that 684 

combine geophysical changes – such as sea-level rise and extreme weather – with socio-economic 685 
trends to inform flood prevention strategies (Fobé et al. 2024). 686 

 687 
 688 
5.3. “Collaborative governance arrangements”: mobilise untapped resources 689 

 690 
In general, collaborative forms of governance have emerged as pivotal in the domain of public policy 691 

as societies confront complex challenges marked by dispersed knowledge, power and resources. 692 
Increasingly, public, private and third-sector actors are brought together through networks and 693 
partnerships to jointly explore and resolve problems. These networks and partnerships are social 694 

structures in which actors engage in informal, horizontal exchanges of information and resources 695 
(Hartley & Torfing 2022). Mechanisms for public participation are among the possible innovations 696 

of governance (Grindle 2007; Heinelt 2022). 697 
 698 

Institutional reforms that promote collaborative governance can mobilise untapped resources – 699 
cognitive (knowledge), technical (skills), administrative (funding), and political (legitimacy) – which 700 
are essential for effective policy implementation (Moore & Hartley 2010). At the local level, 701 
governance arrangements that emphasize co-creation and partnerships translate national policies into 702 
actionable strategies. By embedding collaboration within spatial planning, adaptation and 703 

management practices, local governance systems can enhance coordination, mobilise resources, and 704 
foster social accountability. Such integrative approaches contribute to sustainable outcomes by 705 
aligning policy innovations with the specific needs and capacities of local communities (Ferraro & 706 
Failler 2024a). Experimental governance arrangements allow for decision-making roles between 707 
governments and citizens to be shifted and institutionalised differently (Ubeis et al. 2019). 708 
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 709 
Recent years have seen an increase in community-led initiatives, fostering collaborative networks and 710 

polycentric coastal governance systems. For instance, on the Isle of Wight, conflict resolution 711 
mechanisms have been developed to facilitate dialogue and cooperation among stakeholders. 712 
Transnational collaborative governance also holds significant promise for addressing challenges that 713 

cross national boundaries. The Flemish-Dutch Scheldt Commission plays a key role in translating 714 
high-level political ambitions into administrative and technical measures for the cross-border 715 
management of the Western Scheldt. It includes an advisory body known as the Scheldt Council,  716 
which exemplifies successful cross-border collaboration by incorporating diverse stakeholder 717 
perspectives (e.g., port authorities, environmental and agricultural organisations, and representatives 718 

from regional and local governments) from Belgium (Flanders) and the Netherlands (Vitale et al., 719 
forthcoming). This transnational experiences could also be a useful reference for other cross-border 720 
geographical areas such as Macaronesia (see section 4). 721 
 722 
Despite strong academic and applied advocacy, questions persist regarding the capacity of 723 

collaborative governance to generate successful outcomes and enhance public value (Hartley & 724 
Torfing 2022), which opens the way to further research on the topic. 725 

 726 
In this context, digitalisation – as an additional form of governance innovation – offers promising 727 
avenues by providing new participatory tools that extend engagement opportunities to stakeholders 728 
traditionally excluded from decision-making processes (Grindle 2007; Misuraca & Viscusi 2015). By 729 

incorporating digital tools into policy design and implementation, governments can create more 730 
inclusive environments that promote shared responsibility and co-ownership of outcomes. Co-731 
production of scenarios and the use of digital tools are emerging as interconnected critical elements 732 

in modern governance. Data visualisation through dynamic storylines, supported by digitalisation, 733 
enhances stakeholder engagement and supports the development of sustainable coastal landscape 734 

imaginaries (Calado et al. 2021; Fobé et al. 2024). Such tools not only aid in the effective 735 

communication of complex scientific information but also help in aligning diverse knowledge 736 

systems and new visions within the science–policy–society interface (Gonçalves & Pinho 2025). 737 
 738 

 739 
6. Conclusion 740 
 741 

Singh et al. (2021) note that a coordinated governance structure is imperative to effectively regulate 742 
the complex social-ecological systems at the land-sea interface so that policy-makers can better 743 

safeguard both the natural environment and the communities that depend on it. Unfortunately, the 744 
governance of terrestrial and marine ecosystems remains fragmented despite the intrinsic 745 
interconnections between land and sea. This disjointed management is particularly evident along 746 

coastal areas, where converging socio-ecological systems highlight the urgent need for an institutional 747 
re-design that better integrates policies, plans and organisations for the management of oceans, seas, 748 

coastlines and catchment areas (McLaughlin 2010; Rochette et al. 2015; Schlüter et al. 2020; Van 749 
Assche et al. 2020). The complexity of natural processes calls for institutional integration – one that 750 

embraces a multi-dimensional policy approach and paves the way for a new public governance system 751 
capable of bridging the traditional land-sea divide. The current management of the LSIs is not only 752 
fragmented along the terrestrial and marine divide, but also based on past experience and knowledge 753 
about the present, and little participative. What is needed, instead, is to develop innovative governance 754 
frameworks and reform current governance structures along three dimensions. 755 

 756 
First, any effort of innovative governance across the land-sea interface requires the constitution of a 757 
new “coastal governance arena” (Schlüter et al. 2020) that goes beyond the coast, overcomes the land-758 
sea divide, encompasses marine, coastal and terrestrial spaces, and insists on the watershed for 759 
planning and management. It also needs to consider how climate change will affect all these elements 760 
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and their biophysical, spatial and human interactions (Frazão Santos et al. 2024). This new land-sea 761 
governance arena needs to be based on the integration of rules, structures, knowledge and actors. The 762 

multi-dimensional integration encompasses both the (vertical) multi-level coastal socio-ecological 763 
system and (horizontal) cross-sectoral objectives (Roig-Dobón & Sánchez-García 2016). 764 
Coordination in land-sea governance also implies the inclusion of diverse forms of knowledge coming 765 

from diverse sources and – often diverging – interests of multiple actors (Schlüter et al. 2020). As 766 
stressed by Singh et al. (2021: 9), ‘Promoting sustainable development at the land-sea interface 767 
requires a coordinated governance structure that can effectively regulate and act within complex 768 
social-ecological systems’. 769 
 770 

Second, the knowledge used to inform new coastal governance arenas needs to be reconsidered in the 771 
context of changing environments under the threat of climate change. Therefore, public decisions on 772 
spatial development should be shaped not only in a more integrated way but also through the use of 773 
adequate instruments informing about the future such as visioning, foresight analysis and scenario 774 
development. However, visions, foresights and scenarios are useful to design possible policy 775 

responses to complex, yet certain, challenges only if they bring together data based on science and 776 
narratives built by communities and societies around these possible futures. The science advice can 777 

no longer neglect the very nature of these instruments that are ultimately social processes. Science 778 
advice is increasingly recognised as a process that benefits from collective understanding and 779 
collaborative input. Thus, opening advisory mechanisms to diverse social inputs (for instance through 780 
scenario building in spatial planning) is essential. 781 

 782 
Third, the opening of decision-making and science advice mechanisms to social inputs with new 783 
ideas, narratives and discourses can only happen through mature forms of collaborative governance 784 

that need to be promoted, strengthened and institutionalised at multiple jurisdictional levels with 785 
particular attention to the local dimension where proximity can ease policy design and 786 

implementation. However, public participation remains uneven, particularly among local 787 

stakeholders. In this context, trust among stakeholders is a pivotal enabler of governance innovation 788 

(Bodin et al. 2020; Soeteman-Hernandez et al. 2021). Trust facilitates learning within collaborative 789 
networks, ultimately enhancing regulatory processes and outcomes. Meanwhile, digital platforms 790 

offer promising avenues for increasing transparency and stakeholder engagement. By facilitating new 791 
participatory mechanisms, ICT-based applications contribute to more dynamic and inclusive 792 
governance processes (Misuraca & Viscusi 2015). The new mode of governance based on network, 793 

collaboration and horizontal approaches to decision-making is characterised by systems of 794 
relationships, knowledge exchange and dialogue. This makes this type of governance particularly 795 

adaptable, which is crucial in conditions of uncertainty, complexity and crisis when issues require 796 
new creative solutions (Keast 2022). 797 
 798 

Such “institutional re-design” with the creation of new institutions should embrace (new) policies, 799 
plans and organisations for the coastal areas (Schlüter et al. 2020; Van Assche et al. 2020). While 800 

promoting more harmonious and effective science-policy-society interfaces, policy actions aimed at 801 
restoring the natural environment may ultimately improve the interaction between the environment 802 

and human activities. The way we think about the sea and the land influences how we govern, plan 803 
and manage the land- and sea- scape and its ecosystem restoration for ocean health, climate change 804 
and coastal communities. 805 
 806 
Finally, change and innovation need to be designed, implemented and institutionalised. Innovations 807 

can be institutionalised only if there is a process of formalisation of a change, which passes through 808 
writing down innovations (in laws and rules), creating incentives and changing organisational 809 
cultures. This institutionalisation from the top (through legislation and regulation) needs to be 810 
supported by institutionalisation from bottom up through citizens engagement. However, what 811 
remains to be further researched is the historical unravelling of governance innovation in order to 812 
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better understand its possible causal mechanisms. New policies and processes interact, differently in 813 
different contexts, with the historical and cultural legacies left from past governments. Legacies from 814 

the past can also continue to mark how public problems are perceived and addressed. Particularly, it 815 
needs to be shown how process of decision-making in subnational governments are changing since 816 
regional and local governments are important places for innovation (Grindle 2007). 817 

 818 
 819 
Acknowledgements 820 
 821 
The research leading to this work was conducted in the framework of the Project BlueGreen 822 

Governance (2024-2027). The project is co-funded by the European Union (EU) under the Horizon 823 
Europe Programme (Project number 101086091) and by UK Research and Innovation (UKRI) under 824 
the UK government’s Horizon Europe funding guarantee (Project number 10108603). Views and 825 
opinions expressed are however those of the author(s) only and do not necessarily reflect those of the 826 
EU or UKRI. Neither the EU nor UKRI can be held responsible for them. 827 

 828 
 829 

References 830 
 831 
Adam, S., & Kriesi, H. (2019). The network approach  in Sabatier (ed). Theories of the Policy Process, 832 

Second Edition (pp. 129-154). Routledge. 833 

Aldeguer Cerdá B. (2018) “Innovación institucional y regeneración democrática”, in Aldeguer Cerdá 834 
B., Querol Fernández F., Castel Gayán S., Canales Aliende J. M., Valencia Sáiz A. (eds.) 835 
Estrategias para la calidad y la regeneración de la democracia, Editorial Comares, Albolote 836 

(Granada), ISBN 978-84-1302-022-8, pp. 71-94. 837 
Álvarez-Romero, J. G., Pressey, R. L., Ban, N. C., Vance-Borland, K., Willer, C., Klein, C. J., & 838 

Gaines, S. D. (2011). Integrated land-sea conservation planning: The missing links. Annual 839 

Review of Ecology, Evolution, and Systematics, 42(May 2014), 381–409. 840 

https://doi.org/10.1146/annurev-ecolsys-102209-144702. 841 
Ansell C., Sørensen E. and Torfing J. (2022) Co-Creation for Sustainability: The UN SDGs and the 842 

Power of Local Partnerships, Emerald Publishing, Bingley, 843 
https://doi.org/10.1108/9781800437982 844 

Aukes E., Lulofs K. and Bressers H. (2020) “(Mis-)matching framing foci : Understanding policy 845 

consensus among coastal governance frames”, in Ocean and Coastal Management, Vol. 197. 846 
Bednarek, A. T., Wyborn, C., Cvitanovic, C., Meyer, R., Colvin, R., Addison, P. F., Close, S. L., 847 

Curran, K., Farooque, M., & Goldman, E. (2018). Boundary spanning at the science–policy 848 
interface: the practitioners’ perspectives. Sustainability science, 13, 1175-1183. 849 

Bennett, N. J., & Satterfield, T. (2018). Environmental governance: A practical framework to guide 850 

design, evaluation, and analysis. Conservation Letters, 11(6).  851 
Beunen R. and Patterson J. J. (2019) “Analysing institutional change in environmental governance: 852 

exploring the concept of ‘institutional work’”, in Journal of Environmental Planning and 853 
Management, Vol. 62, No. 1, pp. 12-19. 854 

Blomgren Bingham, L., Nabatchi. T. and O’Leary, R. (2005) "The New Governance: Practices and 855 
Processes for Stakeholder and Citizen Participation in the Work of Government", in Public 856 
Administration Review, Vol. 65, No. 5, pp. 547-558. 857 

Bodin, Ö., Baird, J., Schultz, L., Plummer, R., & Armitage, D. (2020). The impacts of trust, cost and 858 
risk on collaboration in environmental governance. People and Nature, 2(3), 734-749.  859 

Bruckmeier K. (2014) “Problems of cross-scale coastal management in Scandinavia”, in Regional 860 
Environmental Change, Vol. 14, No. 6, pp. 2151‑2160. 861 

Calado, H., Pegorelli, C., Vergílio, M., Hipólito, C., Campos, A., Moniz, F., Costa, A. C., da Silva, C. 862 
P., Fonseca, C., & Santos, C. F. (2021). Expert knowledge-based co-development of scenarios 863 
for maritime spatial planning in the Northeast Atlantic. Marine Policy, 133, 104741. 864 

https://doi.org/10.1146/annurev-ecolsys-102209-144702


19 

Calado H., Cervera-Núñez C., Gutierrez D.,  Stojanovic I. (2025) Forging ahead: Climate-smart 865 
maritime spatial planning for the future, in Marine Policy, Vol. 171, pp. 1-3,  866 

https://doi.org/10.1016/j.marpol.2024.106503. 867 
Cairney, P. (2020). Understanding public policy: theories and issues, Red Globe Press. 868 
Cairney P. (2022) “Evidence” in Ansell C. and Torfing J. (eds.) Handbook of Theories of Governance, 869 

Edward Elgar Publishing, Cheltenham and Northampton, pp. 234-243. 870 
Dale, P., Sporne, I., Knight, J., Sheaves, M., Eslami-Andergoli, L., & Dwyer, P. (2019). A conceptual 871 

model to improve links between science, policy and practice in coastal management. Marine 872 
Policy, 103, 42-49. 873 

Day S. A., O’Riordan T., Bryson J., Frew P. and Young R. (2015) “Many Stakeholders, Multiple 874 

Perspectives : Long-Term Planning for a Future Coast”, in Broad Scale Coastal Simulation. 875 
New Techniques to Understand and Manage Shorelines in the Third Millennium, Vol. 49, pp. 876 
299‑323, https://doi.org/10.1007/978-94-007-5258-0_12. 877 

David G., M. Antona, A. Botta, W. Dare, J. Denis, M. Lointier, A. Thomassin, F. Dolique (2005), 878 
L’observation de la terre, révélateur de l’interface Bassins versants / littoral : le projet AGIL à 879 

la Réunion. XIe Journées de Géographie tropicale « Les interfaces : ruptures, transitions et 880 
mutations », Schoelcher, Martinique, 7-10 novembre 2005, Université des Antilles et de la 881 

Guyane. https://agritrop.cirad.fr/543553/  882 
EC (2022) Commission Staff Working Document. Supporting and connecting policymaking in the 883 

Member States with scientific research. Available at: 884 
https://knowledge4policy.ec.europa.eu/sites/default/files/SWD_2022_346_final.pdf. 885 

Evans T., Fletcher S., Failler P. and Potts J. (2023), “Untangling theories of transformation: 886 
Reflections for ocean governance”, Marine Policy, Vol. 155, 105710, pp. 1-9. 887 

Evans, T., Ferraro, G., & Failler, P. (2025). Transformation across land-sea governance: future 888 

research opportunities. Ocean and Society. 2(10319).  889 
Ferraro, G. (2014) International Regimes in China. Domestic implementation of the international 890 

fisheries agreements, Routledge, London. 891 

Ferraro, G. and Failler, P. (2024a) “Understanding the ‘Implementation Gap’ to Improve Biodiversity 892 

Governance: An Interdisciplinary Literature Review”, in Journal of Sustainability Research, 893 
Vol. 6, No. 2, pp. 1-20, https://sustainability.hapres.com/htmls/JSR_1573_Detail.html 894 

Ferraro, G. and Failler, P. (2024b) “Biodiversity, multi-level governance and policy implementation 895 
in Europe: a comparative analysis at the subnational level”, in Journal of Public Policy. 896 

Fobé, E., Blatrix, C., Douguet, J-M, Salès, K. Đinh, L., Trubbach, S., Platjouw, F., Johannesen, E., 897 

Kvanneid, A., Beunen, R. & Nijamdeen, M. (2024) Policy report on institutional barriers and 898 
enablers. Horizon Project – BlueGreenGovernance. 899 

Fobé, E., Blatrix, C., Douguet, J-M, Salès, K. Đinh, L., Trubbach, S., Platjouw, F., Johannesen, E., 900 
Kvanneid, A., Beunen, R. & Nijamdeen, M. (2025) Scientific Review Report, Horizon Project 901 
– BlueGreenGovernance. 902 

Frazão Santos, C., Agardy, T., Crowder, L.B. et al. (2024) “Key components of sustainable climate-903 
smart ocean planning”, in npj Ocean Sustain, Vol. 3, No. 10, pp. 1-10, 904 

https://doi.org/10.1038/s44183-024-00045-x 905 
Furlan E., Torresan S., Critto E., Lovato T., Solidoro C., Lazzari P., Marcomini A., 2019. Cumulative 906 

Impact Index for the Adriatic Sea: accounting for interactions among climate and anthropogenic 907 
pressures. Science of the Total Environment, Volume 670, 20 June 2019, Pages 379-397.  908 

Glasgow, R. E., Green, L. W., Taylor, M. V., & Stange, K. C. (2012). An evidence integration triangle 909 
for aligning science with policy and practice. American journal of preventive medicine, 42(6), 910 
646-654.  911 

Goyal N. and Pattyn V. (2024) “Policy Innovation: An Introduction from the Special Section Editors”, 912 
in Journal of Comparative Policy Analysis: Research and Practice, DOI: 913 
10.1080/13876988.2024.2433865 914 

https://agritrop.cirad.fr/543553/


20 

Goyal N., Pattyn V. and Demircioglu M. A. (2025) “From Niches to the Mainstream: A Computational 915 
Review and Research Agenda for Policy Innovation”, in Journal of Comparative Policy 916 

Analysis: Research and Practice, Vol. 27, No. 2, pp. 210-229,  917 
10.1080/13876988.2025.2475796 918 

Gonçalves C. and Pinho P. (2025) “The governance of the coastal region: evolutionary changes in the 919 

conceptualisation and integration of landscape in Portuguese coastal planning institutions”, in 920 
Landscape Ecology, Vol. 40, p. 1-28, https://doi.org/10.1007/s10980-025-02053-9 921 

Greenhill, L., Stojanovic, T. & Tett, P. Does marine planning enable progress towards adaptive 922 
governance in marine systems? Lessons from Scotland’s regional marine planning 923 
process. Maritime Studies 19, 299–315 (2020). https://doi.org/10.1007/s40152-020-00171-5 924 

Grindle M. S. (2007) Going Local – Decentralization, Democratization, and the Promise of Good 925 
Governance, Princeton University Press, Princeton and Oxford. 926 

Hartley J. and Torfing J. (2022) “Innovation”, in Ansell C. and Torfing J. (eds.) Handbook of Theories 927 
of Governance, Edward Elgar Publishing, Cheltenham and Northampton, pp. 254-263.  928 

Heinelt H. (2022), “Innovations and Public Policies”, in International Review of Public Policy, Vol. 929 

4, No. 2, pp. 253-261, doi: https://doi.org/10.4000/irpp.2674 930 
Hoss-Golan E., Gofen A., Wellstead A. M. (2024) “Meeting expectations? Response of policy 931 

innovation labs to sustainable development goals”, in Policy and Society, 932 
https://doi.org/10.1093/polsoc/puae023 933 

Jiménez, A., Saikia, P., Giné, R., Avello, P., Leten, J., Liss Lymer, B., Schneider, K., & Ward, R. 934 
(2020). Unpacking water governance: A framework for practitioners. Water, 12(3), 827.  935 

Kapaciauskaite, I. (2011). Environmental governance in the Baltic Sea Region and the role of non-936 
governmental actors. Procedia-Social and Behavioral Sciences, 14, 90-100. 937 

Keast R. (2022) “Network governance”, in Ansell C. and Torfing J. (eds.) Handbook of Theories of 938 

Governance, Edward Elgar Publishing, Cheltenham and Northampton, pp. 485-496. 939 
Kelly, C., Ellis, G., & Flannery, W. (2019). Unravelling persistent problems to transformative marine 940 

governance. Frontiers in Marine Science, 6(APR). https://doi.org/10.3389/fmars.2019.00213 941 

Kidd S., Jones H. and Jay S. (2019) “Taking Account of Land-Sea Interactions in Marine Spatial 942 

Planning”, in Zaucha J. and Gee K. (Eds.) Maritime Spatial Planning – past, present and future, 943 
Palgrave McMillan, Cham. 944 

Klijn, E.-H. and Koppenjan, J. F. M. (2012) "Governance Network Theory: Past, Present and Future", 945 
in Policy and Politics, Vol. 40, No. 4, pp. 587-606. 946 

Koliba C., Gerrits L., Rhodes M. L. and Meek J. W. (2022) “Complexity theory and systems analysis”, 947 

in “Network governance”, in Ansell C. and Torfing J. (eds.) Handbook of Theories of 948 
Governance, Edward Elgar Publishing, Cheltenham and Northampton, pp. 389-406. 949 

Krauss W. (2020) “Narratives of change and the co-development of climate services for action”, in 950 
Climate Risk Management, Vol. 28, https://doi.org/10.1016/j.crm.2020.100217. 951 

Ingold, K. (2011). Network structures within policy processes: Coalitions, power, and brokerage in 952 

Swiss climate policy. Policy Studies Journal, 39(3), 435-459. 953 
Innocenti A. and Attombri C. (2024) “The current policyscape affecting land-sea interactions in the 954 

European Union”, in Ocean & Coastal Management, Vol (251):107093.  955 
https://doi.org/10.1016/j.ocecoaman.2024.107093 956 

Lam, V. W., Allison, E. H., Bell, J. D., Blythe, J., Cheung, W. W., Frölicher, T. L., et al. (2020). 957 
Climate change, tropical fisheries and prospects for sustainable development. Nat. Rev. Earth 958 
Environ. 1, 440–454. 959 

Lawlor, P., & Depellegrin, D. (2023). Managing Land Sea Interactions: Case Studies of Coastal 960 
Governance in Four EU Member States. Ocean Governance: Knowledge Systems, Policy 961 

Foundations and Thematic Analyses, 209-230, https://doi.org/10.1007/978-3-031-20740-2_9  962 
Lujan et al., forthcoming 963 
McLaughlin R. J. (2010) “A Review of Coastal Governance”, in Ocean and Coastal Law Journal, Vol. 964 

16, No. 2, pp. 539-550. 965 

https://doi.org/10.1007/978-3-031-20740-2_9


21 

Misuraca, G., & Viscusi, G. (2015). Shaping public sector innovation theory: an interpretative 966 
framework for ICT-enabled governance innovation. Electronic Commerce Research, 15, 303-967 

322. 968 
Moore M. and Hartley J. (2010) “Innovations in Governance”, in Osborne S. (Ed.) The New Public 969 

Governance? Emerging perspectives on the theory and practice of public governance, 970 

Routledge, London and New York. 971 
Morf, A., Moodie, J., Cedergren, E., Eliasen, S. Q., Gee, K., Kull, M., Mahadeo, S., Husa, S., & 972 

Vološina, M. (2022). Challenges and Enablers to Integrate Land-Sea-Interactions in Cross-973 
Border Marine and Coastal Planning: Experiences from the Pan Baltic Scope Collaboration. 974 
Planning Practice & Research, 37(3), 333-354, 975 

https://doi.org/10.1080/02697459.2022.2074112  976 
Neilson A. L. and São Marcos, R. (2019) “Reframing marine resource management with relational 977 

ontologies and hybrid entanglements: Fishing for empathy between Azorean fishers and 978 
scientists”, in Marine Policy, Vol. 105, pp. 30‑37. 979 

Neimane, L. (2021). Land-sea interactions: case studies from the Baltic Sea Region. SHS Web of 980 

Conferences, 129, 08013. 981 
North D.C. (1990) Institutions, Institutional Change and Economic Performance, Cambridge 982 

University Press, Cambridge. 983 
O'Hagan A. M., Paterson S., Le Tissier M. (2020) “Addressing the tangled web of governance 984 

mechanisms for land-sea interactions: Assessing implementation challenges across scales”, in 985 
Marine Policy, Vol. 112, pp. 1-12, https://doi.org/10.1016/j.marpol.2019.103715. 986 

Osborne S. (2010) (Ed.) The New Public Governance? Emerging perspectives on the theory and 987 
practice of public governance, Routledge, London and New York. 988 

Partelow, S., A. Schlüter, D. Armitage, M. Bavinck, K. Carlisle, R. Gruby, A.-K. Hornidge, M. Le 989 

Tissier, J. Pittman, A. M. Song, L. P. Sousa, N. Văidianu, and K. Van Assche (2020) 990 
“Environmental governance theories: a review and application to coastal systems”, in Ecology 991 

and Society 25(4):19. https://doi.org/10.5751/ES-12067-250419 992 

Parsons, M., Taylor, L., & Crease, R. (2021). Indigenous environmental justice within marine 993 

ecosystems: A systematic review of the literature on indigenous peoples’ involvement in marine 994 
governance and management. Sustainability, 13(8), 4217.  995 

Pattyn V., Blum S., Fobé E., Pekar-Milicevic M., and Brans M. (2022) “Academic policy advice in 996 
consensus-seeking countries: the cases of Belgium and Germany”, in International Review of 997 
Administrative Sciences, Vol. 88, No. 1, pp. 26-42. 998 

Pittman J. and Armitage D. (2016) “Governance across the land-sea interface: A systematic review”, 999 
Environmental Science & Policy, Vol. 64, pp. 9-17, 1000 

https://doi.org/10.1016/j.envsci.2016.05.022. 1001 
Pittman, J., & Armitage, D. (2017). How does network governance affect social-ecological fit across 1002 

the land–sea interface? An empirical assessment from the Lesser Antilles. Ecology and Society, 1003 

22(4).  1004 
Piwowarczyk J. and Wróbel B. (2016) “Determinants of legitimate governance of marine Natura 2000 1005 

sites in a post-transition European Union country : A case study of Puck Bay, Poland”, in Marine 1006 
Policy, Vol. 71, pp. 310‑317. 1007 

Platjouw F. M., Sander G., Ramirez-Monsalve P., Friedrich L., Trubbach S., Boteler B., Passarello 1008 
C., Soininen N., Belinskij A., Kyronviita, J., Soares de Oliveira C. and Stosser P. (2023) 1009 
Coherent and Cross-compliant Ocean Governance for Delivering the Green Deal for European 1010 
Seas,  Horizon Europe project CrossGov,  Policy Brief. 1011 

Pörtner, H.O., Scholes, R.J., Agard, J., Archer, E., Arneth, A., Bai, X., Barnes, D., Burrows, M., Chan, 1012 

L., Cheung, W.L., Diamond, S., Donatti, C., Duarte, C., Eisenhauer, N., Foden, W., Gasalla, M. 1013 
A., Handa, C., Hickler, T., Hoegh-Guldberg, O., Ichii, K., Jacob, U., Insarov, G., Kiessling, W., 1014 
Leadley, P., Leemans, R., Levin, L., Lim, M., Maharaj, S., Managi, S., Marquet, P. A., McElwee, 1015 
P., Midgley, G., Oberdorff, T., Obura, D., Osman, E., Pandit, R., Pascual, U., Pires, A. P. F., 1016 
Popp, A., Reyes-García, V., Sankaran, M., Settele, J., Shin, Y. J., Sintayehu, D. W., Smith, P., 1017 

https://doi.org/10.1080/02697459.2022.2074112
https://doi.org/10.1016/j.marpol.2019.103715
https://doi.org/10.1016/j.envsci.2016.05.022


22 

Steiner, N., Strassburg, B., Sukumar, R., Trisos, C., Val, A.L., Wu, J., Aldrian, E., Parmesan, C., 1018 
Pichs-Madruga, R., Roberts, D.C., Rogers, A.D., Díaz, S., Fischer, M., Hashimoto, S., Lavorel, 1019 

S., Wu, N., Ngo, H.T. (2021) IPBES-IPCC co-sponsored workshop report on biodiversity and 1020 
climate change, IPBES and IPCC, doi:10.5281/zenodo.4782538. 1021 

Reed, M. S., & Rudman, H. (2023). Re-thinking research impact: voice, context and power at the 1022 

interface of science, policy and practice. Sustainability science, 18(2), 967-981.  1023 
Rist, P., Rassip, W., Yunupingu, D., Wearne, J., Gould, J., Dulfer‐Hyams, M., Bock, E., & Smyth, D. 1024 

(2019). Indigenous protected areas in Sea Country: Indigenous‐driven collaborative marine 1025 
protected areas in Australia. Aquatic Conservation: Marine and Freshwater Ecosystems, 29, 1026 
138-151.  1027 

Rizand A., P. Mariel et K. Pinte (2006), La place des scientifiques dans un processus de gestion 1028 
intégrée des zones côtières : évaluation des pressions polluantes d’origine terrestre sur la baie 1029 
du Robert (Martinique), VertigO - la revue électronique en sciences de l'environnement. DOI : 1030 
https://doi.org/10.4000/vertigo.2596. 1031 

Rochette, J., Billé, R., Molenaar, E. J., Drankier, P., & Chabason, L. (2015). Regional oceans 1032 

governance mechanisms: A review. Marine Policy, 60, 9-1  1033 
Roig-Dobón, S., & Sánchez-García, J. L. (2016). Innovative governance from public policy unities. 1034 

Journal of Business Research, 69(4), 1524-1528. 1035 
Schlüter A., Van Assche K., Hornidge A.-K. and Văidianu N. (2020) “Land-sea interactions and 1036 

coastal development: An evolutionary governance perspective”, in Marine Policy, Vol. 112, 1037 
https://doi.org/10.1016/j.marpol.2019.103801. 1038 

Selig, E. R., Hole, D. G., Allison, E. H., Arkema, K. K., McKinnon, M. C., Chu, J., de Sherbinin, A., 1039 
Fisher, B., Glew, L., Holland, M. B., Ingram, J. C., Rao, N. S., Russell, R. B., Srebotnjak, T., 1040 
Teh, L. C. L., Troëng, S., Turner, W. R., & Zvoleff, A. (2019). Mapping global human 1041 

dependence on marine ecosystems. In Conservation Letters (Vol. 12, Issue 2). Wiley-1042 
Blackwell. https://doi.org/10.1111/conl.12617 1043 

Simeoni C., Furlan E., Pham H. V., Critto A., de Juan S., Trégarot E., Cornet C. C., Meesters E., 1044 

Fonseca C., Botelho A. Z., Krause t., N'Guetta A., Espinoza Cordova F., Failler P., Marcomini 1045 

A., 2023. Evaluating the combined effect of climate and anthropogenic stressors on marine 1046 
coastal ecosystems: Insights from a systematic review of cumulative impact assessment 1047 

approaches. Science of the Total Environment Volume 861, 160687; 1048 
https://doi.org/10.1016/j.scitotenv.2022.160687 1049 

Singh, G. G., Cisneros-Montemayor, A. M., Swartz, W., Cheung, W., Guy, J. A., Kenny, T. A., 1050 

McOwen, C. J., Asch, R., Geffert, J. L., Wabnitz, C. C. C., Sumaila, R., Hanich, Q., & Ota, Y. 1051 
(2018). A rapid assessment of co-benefits and trade-offs among Sustainable Development 1052 

Goals. Marine Policy, 93, 223–231. https://doi.org/10.1016/j.marpol.2017.05.030 1053 
Singh G. G., Cottrell R. S., Eddy T. D. and Cisneros-Montemayor A. M. (2021) “Governing the Land-1054 

Sea Interface to Achieve Sustainable Coastal Development”, in Frontiers in Marine Science, 1055 

Vol. 8, doi: 10.3389/fmars.2021.709947 1056 
Smith H., Maes F., Stojanovic T. and Ballinger R. (2011) “The Integration of Land and Marine Spatial 1057 

Planning”, in Journal of Coastal Conservation, Vol. 15, pp. 291-303. 1058 
Soeteman-Hernández, L. G., Sutcliffe, H. R., Sluijters, T., van Geuns, J., Noorlander, C. W., & Sips, 1059 

A. J. (2021). Modernizing innovation governance to meet policy ambitions through trusted 1060 
environments. NanoImpact, 21, 100301. 1061 

Thirot M., P. Palany, J.-R. Gros Désormeaux et L. Tupiassu (2020), La mise en place du Parc naturel 1062 
marin en Martinique: un révélateur du rapport inégalitaire entre le local et le global, VertigO - 1063 
la revue électronique en sciences de l'environnement. DOI: 1064 

https://doi.org/10.4000/vertigo.27812 1065 
Tocco C. L., Frehen L., Forse A., Ferraro G., Failler P. (2024) “Land-sea interactions in European 1066 

marine governance: State of the art, challenges and recommendations”, in Environmental 1067 
Science and Policy, Vol. 158, https://doi.org/10.1016/j.envsci.2024.103763 1068 

https://doi.org/10.4000/vertigo.2596
https://doi.org/10.1016/j.marpol.2019.103801
https://doi.org/10.1111/conl.12617
https://doi.org/10.1016/j.marpol.2017.05.030
https://doi.org/10.4000/vertigo.27812


23 

Tömmel, I., & Verdun, A. (2009). Innovative governance in the European Union. The Politics of 1069 
Multilevel Policymaking, Boulder, Co and London: Lynne Rienner. 1070 

Trubbach et al., forthcoming 1071 
Ubels H., Bock B. and Haartsen T. (2019) “An evolutionary perspective on experimental local 1072 

governance arrangements with local governments and residents in Dutch rural areas of 1073 

depopulation”, in Environment and Planning C: Politics and Space, Vol. 37, No. 7, pp. 1277-1074 
1295. 1075 

UNEP (2023) Keeping the Promise – Annual Report 2023, United Nations Environment Programme, 1076 
Nairobi. 1077 

Van Assche K., Hornidge A.-K., Schlüter A., Vaidianu N. (2020) “Governance and the coastal 1078 

condition: Towards new modes of observation, adaptation and integration”, in Marine Policy, 1079 
Vol 112, p. 1-10, https://doi.org/10.1016/j.marpol.2019.01.002 1080 

van Buuren A. and Loorbach D. (2009) “Policy innovation in isolation?”, in Public Management 1081 
Review, Vol. 11, No. 3, pp. 375-392, doi: 10.1080/14719030902798289 1082 

van der Heijden J. (2021) “When opportunity backfires: exploring the implementation of urban 1083 

climate governance alternatives in three major US cities”, Policy and Society, Volume 40, Issue 1084 
1, March 2021, Pages 116–135, https://doi.org/10.1080/14494035.2021.1934984 1085 

van Leeuwen J. and van Tatenhove J. (2010). The triangle of marine governance in the environmental 1086 
governance of Dutch offshore platforms. Marine Policy, 34(3), 590-597. 1087 

Vantaggiato, F. P., & Lubell, M. (2022). Functional differentiation in governance networks for sea 1088 
level rise adaptation in the San Francisco Bay Area. Social Networks.  1089 

Vitale et al., forthcoming 1090 
Vodden, K. (2015). Governing sustainable coastal development: The promise and challenge of 1091 

collaborative governance in Canadian coastal watersheds. The Canadian Geographer/Le 1092 

Géographe canadien, 59(2), 167-180. 1093 
Walsh C. (2021) “Transcending land–sea dichotomies through strategic spatial planning”, in Regional 1094 

Studies, Vol. 55, No. 5, oo. 818-830, DOI: 10.1080/00343404.2020.1766671 1095 

Wyborn, C., Datta, A., Montana, J., Ryan, M., Leith, P., Chaffin, B., Miller, C., & Van Kerkhoff, L. 1096 

(2019). Co-producing sustainability: reordering the governance of science, policy, and practice. 1097 
Annual Review of Environment and Resources, 44, 319-346.  1098 

Zennaro, F., E. Furlan, D. Canu, L. Aveytua Alcazar, G. Rosati, C. Solidoro, S. Aslan, A. Critto, 1099 
Venice lagoon chlorophyll-an evaluation under climate change conditions: A hybrid water 1100 
quality machine learning and biogeochemical-based framework, Ecological Indicators, Volume 1101 

157, 2023, 111245, ISSN 1470-160X, https://doi.org/10.1016/j.ecolind.2023.111245. 1102 

https://doi.org/10.1016/j.marpol.2019.01.002

