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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.
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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 (Barceló 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 (Järnberg 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, Schäpke, 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. Identifying 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; Schlüter 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,” “marine,”
“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
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
following abstract

screening and removal
of duplicates

Papers accepted
following content

screening

“Ocean,” “governance,” and
“transformation”

84 25 23

“Marine,” “governance,” and
“transformation”

118 23 22

“Coastal,” “governance,” and”
transformation”

162 46 38

“Blue,” “governance,” and”
transformation”

62 4 4

“Catchment,” “transformation,”
and “governance”

1,091 37 25

“Watershed,” “governance,” and
“transformation”

1,051 40 23

Total 2,568 175 135
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3.2. Coding and Analysis

Amixture of deductive and inductive techniqueswere 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
(𝑛 = 41), coast (𝑛 = 32), and ocean (𝑛 = 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
change

Case
study

Guidance for
transformation

Theory Tool for
change

Tool for
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
coastal

0 2 0 0 1 0

Water 3 16 0 1 6 15
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

Transitional
waters

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 (Hölscher 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 (Schlüter 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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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, Schäpke, 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 (Räsänen 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 thewell‐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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