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Abstract

Rapidly changing ocean conditions are resulting in changes in marine species
and across entire ecosystems that, in turn, affect communities and individu-
als who rely on these resources for their livelihoods, culture, and sustenance.
Marine social science, an emerging field that embraces diverse methods to
understand human—-ocean relationships, is increasingly called on to con-
tribute to transdisciplinary ocean science that can inform the evidence-based
policy and management needed to address these changes. Here, we review
the state of marine social science as a growing field of study. First, we out-
line the history of marine social science, including the emergence of the field
and the social science disciplines and community it encompasses. We then
discuss current marine social science research themes as a framework to un-
derstand key ocean issues, which is followed by a commentary on the future
of marine social science research.
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INTRODUCTION: WHAT IS MARINE SOCIAL SCIENCE
AND WHY DOES I'T MATTER?

The global ocean, coasts, and seas are facing significant threats from overexploitation, unsus-
tainable development, and climate change. Unprecedented rates of change are reflected through
higher ocean temperatures, rising sea levels, ocean acidification and decreasing oxygen levels,
melting sea ice, and changes in ocean currents (Herbert-Read et al. 2022). As a result, the ranges
of marine fishes are shifting poleward and deeper, corals are bleaching, marine mammals are starv-
ing, and entire ecosystems are shifting (Herbert-Read et al. 2022). These conditions, in turn, affect
communities and individuals who live by the coast or rely on marine resources for their livelihoods,
with highly vulnerable Indigenous and other local communities disproportionately impacted by
changing ocean conditions (Bennett et al. 2023, Gill et al. 2023, Osterblom et al. 2020).

As global environmental challenges evolve into what we now understand to be co-occurring
climate, biodiversity, and social crises, there is an increasing recognition of the marine envi-
ronment! as a peopled space (Bennett 2019). In other words, the human—ocean relationship is
reciprocal, meaning that the marine environment is affected by human activity and, in turn, has
important implications for human communities. Despite the growing recognition of the dy-
namism and complexity of ocean—society relationships, we have continued to rely on conventional
natural science approaches to explain environmental changes, design marine policies, and make
management decisions (Spalding et al. 2023), often failing to collect and analyze the necessary
information to understand associated changes in human communities (Claudet 2021). Moreover,
monitoring data that document changes in ocean systems do not necessarily offer policy and
management guidance grounded in relevant societal contexts, nor do they consider the equity and
justice dimensions of that guidance or specific pathways for sustainable futures. As a result, calls

for transdisciplinary? and social science?

research have increased over the past 10 years, including
a special focus on marine issues (Nature 2015, Partelow et al. 2023). Notably, in the case of marine
issues, the nature of ocean and coastal environments and resources shapes these social scientific
approaches and ensuing policy and management decisions. For instance, the multiple dimensions
of the ocean (e.g., the surface, the water column, and the seafloor) and varying nation-states’
jurisdiction over resources, especially the farther away they are from the coast (e.g., jurisdiction
over resources in the exclusive economic zone up to 200 nautical miles away from the shore
versus sovereignty over the ocean space, the airspace above it, and the seafloor typically found
within 3 nautical miles of the coast), affect questions related to the design of management tools
as well as access to, ownership of, and control over resources (Carr et al. 2003, Zacharias 2014).
As Partelow et al. (2023) point out, these characteristics further complicate the generation of
knowledge about social dynamics in ocean and coastal spaces.

1By marine environment, we mean the oceans, coasts, or any marine geographic feature near the coast that
is influenced by salty or brackish water. Throughout this article, we often use marine interchangeably with
ocean to reflect how the term is used by scholars in this field.

2By transdisciplinary, we do not mean only the integration of, for instance, biology and chemistry, but rather
the inclusion or consideration of natural and social sciences as well as the acknowledgment of a societal context
and engagement with nonacademic partners (Rosenfield 1992).

3Spalding et al. (2017) define the human dimension as the range of human processes that relate to natural
resource use outcomes and uses and that are studied broadly by the social sciences and humanities. Of rele-
vance to this review, the term social science refers to disciplines (including psychology, anthropology, political
science, economics, and others) that are scientific in that they describe and analyze trends in and determinants
of human behavior, using approaches based on established social science theories, methods, and philosophies
on the nature of knowledge.
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Indeed, along with documentation of global ocean change and calls for transdisciplinary and
applied social sciences, the past decade has seen a turn in ocean governance toward what is
known as the Anthropocene ocean (Levin & Poe 2017, Spalding & de Ycaza 2020). Peters et al.
(2022) refer to this as a social science oceanic turn, where, for instance, the authors of the various
chapters included in The Routledge Handbook of Ocean Space describe and explore the complex and
policy-relevant relationship between people and the sea. This so-called Anthropocene ocean is
characterized by observations of environmental degradation in the ocean and along the coast
(typically gathered using traditional natural science ocean observations), rapid growth in technol-
ogy and innovation (more recently as a source of solutions to climate change), and the emergence
of the idea of the blue economy as a pathway to ocean sustainability (Barbesgaard 2018, Campbell
et al. 2016, Voyer et al. 2018). It has also been accompanied by an elevation of the ocean to the
global development agenda, as evidenced by the adoption of Sustainable Development Goal 14
(life below water) as one of 17 Sustainable Development Goals under the United Nations (UN)
2030 Agenda for Sustainable Development. Additional high-profile global initiatives, such as the
Our Ocean Conferences (held annually since 2014), the UN Ocean Conferences (2017, 2022,
and planned for 2025), the High Level Panel for a Sustainable Ocean Economy (2018-2022),
and the UN Decade of Ocean Science for Sustainable Development (2021-2030) (hereafter the
UN Ocean Decade), showcase national- and regional-level efforts that have brought increased
attention to the intersection of natural, social, and physical elements of the ocean. Specifically,
the UN Ocean Decade calls for an expansion of traditional definitions of ocean science, rec-
ognizing its breadth and multidisciplinarity, stating that “ocean science. . .encompasses natural
and social science disciplines, local and indigenous knowledge; it includes the science-policy
and science-innovation interfaces, as well as technology and infrastructure” (UNESCO-IOC
2021, p. 4). In this context, for this review we use Partelow et al’s (2023) definition of marine
social science as an emerging field or “branch of the social sciences that embraces quanti-
tative and qualitative methods to provide multiple empirical and conceptual lenses through
which the relations between humans and the ocean can be understood” (Partelow et al. 2023,
p-29).

Despite the increased emphasis on human-ocean relationships, to date, marine social science
papers represent less than 5% of the ocean science literature published since 1990 (Partelow et al.
2023). Moreover, scholars suggest that failing to consider marine social science contributions to
knowledge of ocean and coastal systems and the people who depend on them limits opportuni-
ties to generate integrative and holistic marine science that can inform evidence-based policy and
management in support of ocean sustainability (Bennett 2016, McKinley et al. 2020, Partelow
et al. 2023). Admittedly, not all marine research must necessarily incorporate a human dimen-
sions component. However, research that seeks to address or provide solutions to global ocean
and coastal challenges must incorporate socially relevant and social science evidence-based inputs
(Spalding & Biedenweg 2017). The growth of marine social science over the past decade supports
a new narrative that positions human dimensions as crucial for the understanding and manage-
ment of global ocean and coastal challenges and related solutions. Here, we document that growth
and present a review of the state of marine social science. First, we provide a brief background on
the history of marine social science, including a discussion on the emergence of the field and the
social science disciplines and community it encompasses. We then outline marine social science
themes and approaches to understanding key ocean issues, which is followed by a commentary on
future and emerging issues for marine social science research. While not intended to be exhaus-
tive, the review provides a much-needed overview of the current and emergent themes in marine
social science and concludes with a discussion of the challenges facing marine social science and
suggestions or opportunities to help shape its future.
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BACKGROUND: A SHORT HISTORY OF MARINE SOCIAL SCIENCE
Emergence of the Field

Marine social science research emerged as a marine-specific branch of environmental studies, a
field that developed over time by merging several social and ecological science disciplines and that
applies a human dimensions lens to environmental issues at various scales. Since the early 1970s,
environmental studies scholars have examined environmental challenges as social, political, cul-
tural, or economic phenomena, pushing back on the idea that the environment could be used as an
explanation of societal outcomes (Livingstone 2011). Using various approaches from traditional
social science disciplines such as anthropology, economics, history, sociology, and political science,
and often combining ideas from each, environmental studies scholars further described social and
ecological events as interconnecting drivers that shaped both societies and landscapes. A more crit-
ical turn in environmental studies, known as political ecology, further pushed the field to question
relationships of power at various scales, including political and economic systems of oppression
that have perpetuated cycles of poverty and associated environmental degradation. Political ecol-
ogy, thus, gave voice to human and nonhuman elements of the environment that had historically
been subdued by hegemonic epistemes of the natural science world that tended to oversimplify
causal relationships between local resource use and negative environmental outcomes. With close
ties to human geographers—who, by definition, study the relationship between people and the
environment—political ecology and environmental studies scholars acknowledged and actively
called for the integration of social, political, and economic contexts into environmental research
(Robbins 2019, Wolf 1972). Beyond simply acknowledging the existence of interactions between
people and nature, environmental studies scholars increasingly seek to understand socioenviron-
mental relationships and explore drivers of change in order to identify solutions to global environ-
mental problems. Marine social scientists do this in marine spaces and contexts (Spalding 2023).

Like environmental studies, albeit in a somewhat disjointed manner, discipline-specific marine
social science research began to show up in the academic literature around the late 1950s (e.g.,
Schaefer 1957). Economic and anthropological studies of marine fisheries are the most common
references, with fisheries economics being the most popular in light of the long history of fishing
and fisheries management as well as the economic importance of the industry to coastal communi-
ties around the world. Fisheries economics is strongly influenced by and linked to fisheries biology
and the associated economic valuation of marine resources (Lane & Stephenson 1995). Modern
maritime and fisheries anthropology, in contrast, focused on fishers and fishing communities, using
an ethnographic approach and socioeconomic and political perspectives to understand the indus-
try and the various systems and structures required to participate in fishing activities (for a review
of fisheries anthropology, see Acheson 1981). Several decades later, sociologists Longo & Clark
(2016) called for the advancement of marine sociology, and Hannigan (2017) called for a sociol-
ogy of the ocean—two approaches that use sociological theories, such as social metabolic analysis,
to explain the impacts of social change on marine environments and the eventual impact of that
environmental change on marine-resource-dependent societies. These contributions, which are
vastly important to the current marine social science research literature, were arguably subfields,
or geography-specific branches, within their respective disciplines and did not necessarily speak
to scholars outside of economics, anthropology, or sociology.

While crucial to our understanding of human activities in and around the ocean, siloed disci-
plinary approaches, as applied to ocean issues, did not fundamentally change how we think about
the human—ocean relationship as a whole, nor did they come together as one to define or char-
acterize a social ocean. For instance, using a diversity of methods and studying an array of topics
from individuals to ecosystems, marine biologists are collectively able to provide an ever more
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complex environmental description of the global ocean, coasts, and resources therein. In contrast,
ajoint description or characterization of the ocean from a human dimensions perspective is much
less well developed, probably due to siloed social science approaches that have not typically spo-
ken to each other. Steinberg’s (2001) book The Social Construction of the Ocean attempts to describe
the social ocean. While heavily relying on social theory, Steinberg (2001) does a laudable job of
describing historical and current social representations of the ocean and claims that the human
conceptualization of the ocean space and associated cultural or economic activities has shaped
global societies and environments.

The 1980s marked yet another turn in the (so far) siloed marine social science field (Jefferson
et al. 2021). This turn aligns with the emergence of global change research—an interdisciplinary
effort that linked the physical sciences with the life and biological sciences to better understand
Earth systems in the face of climate change. Initially on the fringes, the application of social science
approaches to understand the human dimensions of global change was increasingly recognized.
Due to concerted efforts, over time, by social scientists from various disciplines working together,
the human dimensions gradually became incorporated into global research and governance pro-
cesses (for a detailed review of this gradual and not always smooth integration process, see Mooney
et al. 2013). Importantly, this integration led to what became known as sustainability science in
the 1990s, a systematic approach that brought together Earth systems, biodiversity, and human
dimensions concerns, aiming to provide the scientific basis for the global sustainability agenda. At
the time, this sustainability agenda was guided by the Millennium Development Goals through
the global effort, between 2001 and 2005, of producing the Millennium Ecosystem Assessment
(MEA 2005). While not without limitations, the Millennium Development Goals claimed to sup-
port the international community’s commitment to human development in an environmentally
sustainable manner, with targets set for the year 2015 (MEA 2005). At the time, ocean issues were
only vaguely included in Millennium Development Goal 7 (ensure environmental sustainability).
However, as part of the transition to new sustainability goals for 2015-2030—the Sustainable
Development Goals—the ocean was officially recognized as a topic of importance under Sustain-
able Development Goal 14 (life below water). Thus, 2015 represents a crucial moment in global
environmental governance where marine social science research was recognized as an important
source of information in support of action for a sustainable ocean future.

Marine social science scholarship has experienced significant growth, from 3.4% of all papers
in ocean science in 1990 to 7.4% in 2021 (Partelow et al. 2023). This increase is characterized
by papers led by authors who are less tied to a given social science discipline and more focused
on theoretical, applied, engaged, or use-inspired scholarship that centers the ocean and its hu-
man dimensions, instead of single-disciplinary traditions. In contrast, ocean science, broadly, has
been used mainly to identify problems and justify the importance of ocean processes to global
environmental challenges and solutions. Ocean science publications emphasize, for instance, the
importance of the ocean to the global carbon cycle, the impact of fisheries declines on marine
biodiversity, species range shifts due to changing climate, and monitoring of environmental vari-
ables, among other things. Absent a clear pathway for action related to this information, science
is able to inform and describe problems but not necessarily design and implement solutions. The
opportunity for marine social scientists, thus, lies in their ability to participate in transdisciplinary
research teams and engage with partners at various scales in order to offer solutions for sustainable
development (i.e., human environment) challenges (UNESCO-IOC 2021). Indeed, the increase
in marine social science scholarship documented by Partelow et al. (2023) specifically reflects this
move toward an applied intellectual focus on ocean sustainability: Between 1990 and 2021, of the
2.5% of ocean science papers that address sustainability, 16% come from marine social science dis-
ciplines (Partelow et al. 2023, p. 24), several of which explore and propose social science research
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agendas (Arbo et al. 2018, McKinley et al. 2020). Echoing these papers, in 2020 the Manifesto for
the Marine Social Sciences (Bavnick & Verrips 2020) explicitly called for scholarship in the field to
expand beyond fisheries; promoted conversations among marine social scientists about the future
of the field, specifically focusing on the expansion of themes that included gender, coastal man-
agement, blue growth, culture, and labor; and proposed new ideas for theory and methodological
approaches.

Drawing from the research agendas proposed by Arbo et al. (2018), Bavnick & Verrips (2020),
McKinley et al. (2020), and others, and shifting from a disciplinary perspective to an integrated ap-
proach for understanding ocean sectors and the issues and challenges associated with them, next we
outline key human dimension themes related to ocean issues. Specifically, we provide background
information, define the scope of each theme, and outline a selection of the methodological ap-
proaches used for data collection and analysis within it (for a list of themes and associated social
science disciplines, see Table 1). Each of these themes is cross-cutting and reflects the fact that
the relationship between humans and the ocean is, in fact, mediated by social perceptions of the
ocean and its resources, as well as our global political and economic systems (Jefferson et al. 2015,
Steinberg 2001).

Understanding the Marine Social Science Community

The marine social science community has been largely fragmented due, in part, to the dearth of
marine social science academic training programs or departments. In the United States, a hand-
tul of marine-specific interdisciplinary degree programs have existed since the 1970s (the Marine
Resource Management program at Oregon State University; the Marine Affairs programs at the
Universities of Miami, Washington, and Rhode Island; maritime studies programs at various uni-
versities, etc.). However, these offer either exclusively undergraduate- or master’s-level degrees
that are highly applied, focus on training in natural resource management, and often lack a solid
theoretical social science foundation. This is not a critique of these programs—indeed, they have
trained a great number of students who are aware of and value the importance of the human
dimensions in ocean governance and policy. However, they often lack the resources to provide a
deep understanding of the theoretical foundations of social science and how they can be applied to
global environmental issues. Australia and the United Kingdom also have programs that incorpo-
rate the natural and social aspects of oceans and coasts; however, these are typically integrated into
marine science programs instead of being stand-alone programs for the study of marine social sci-
ence or marine studies. Fortunately for the discipline and for those of us who work in this space,
recent years have seen this begin to change. Efforts to foster collaboration and build networks
are growing ever stronger—for example, established in 2000, the Centre for Maritime Research
(MARE; https://marecentre.nl) in the Netherlands has been an active network for marine social
science researchers and has hosted a biannual People and the Sea conference since 2001. Simi-
larly, in 2018, the Marine Social Sciences Network (https://www.marsocsci.net) was established
to support efforts to raise the profile of marine social science research, highlight its role in ocean
governance, foster networking, and address feelings of isolation expressed by marine social scien-
tists (McKinley et al. 2020). Indeed, in addition to the scarcity of interdisciplinary marine academic
programs, feelings of isolation may also come from marine social scientists affiliated with siloed
social science and humanities colleges or academic departments that have historically excluded
environmental issues or intentionally focused on the purity of their disciplines.

Notably, many lead authors of marine social science publications come from natural science
backgrounds. For instance, in a recent survey conducted by McKinley et al. (2022) on the global
community of self-identified marine social scientists, approximately 58% of respondents self-
identified as biologists, with 29% of those identifying as natural scientists, 36% as social scientists,
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Table 1 Marine social science themes and associated relevant disciplines

Marine social science theme Relevant disciplines

Governance and decision-making Economics
Law

Planning
Political science
Public policy

Community- and place-based research Human geography
Social psychology
Sociology

Perceptions and attitudes Anthropology
Social psychology
Sociology

Ocean literacy, values, and behavior Education

Human geography
Psychology
Sociology

Economics and valuation Anthropology
Economics
Political economy
Psychology

Human well-being Anthropology
Economics
Education
Political science
Public health
Social psychology

Justice and ocean equity Anthropology
Human geography
Political ecology
Psychology
Sociology

Climate change and adaptation Anthropology
Human geography
Sociology

Table adapted from Spalding & Biedenweg (2017) with permission from Elsevier.

and 35% as both. This suggests that there is a tendency to engage in marine social science with-
out having a background in the fields described in the previous section. The implications of this
are explored by Martin (2020), who reflects on the challenges of non-social scientists engaging in
the production of social science research, highlighting a lack of in-depth knowledge of relevant
literature and inexperience with social science methods or data analysis approaches, leading to
inaccurate reporting of results. Moreover, Schnoor et al. (2023) showed that the disproportionate
interest from natural scientists in Integrated Ecosystem Assessments results in 99% of scientists
working on such assessments being natural scientists who lack training in human dimensions re-
search or collaborations with human dimensions scholars. This finding, in part, is due to the rapid
evolution of the field and underscores the need for institutional change to embrace the new field
of marine social science, as well as developing appropriate training and capacity building to further
support marine social science scholarship and communities of practice.
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MARINE SOCIAL SCIENCE THEMES RELATED TO KEY OCEAN ISSUES

Key ocean issues include food from the sea (e.g., wild-caught fisheries and aquaculture), biodiver-
sity and conservation [marine protected areas (MPAs), restoration ecology, etc.], and maritime
industries (transportation, energy, ports, etc.). Research on these topics has traditionally been
dominated by natural or technological science that describes fish biomass, life histories, or stock
assessments; ecological outcomes of MPAs or characterization of ecosystem biodiversity; or
techno-managerial aspects of shipping, oil and gas production, and port operations (e.g., Aksnes
& Browman 2016, de la Pefia Zarzuelo et al. 2020, Grorud-Colvert et al. 2021). This type of
knowledge has traditionally been developed separately from human dimensions or social science
knowledge that might, for instance, describe the cultural aspects of fisheries, governance, or social
outcomes of MPAs, or gender considerations of marine industries (O’Leary et al. 2021). Social
science studies of key ocean issues, analogous to natural science studies on those same issues, do
exist. However, the marine social science turn toward sustainability provides an opportunity to
use cross-cutting and transdisciplinary approaches to understanding those issues. In addition to
marine fisheries, marine conservation, or marine industry social science expertise and knowledge,
marine social science research increasingly covers a range of interconnected issues and method-
ological approaches and is well suited to addressing major challenges with a transdisciplinary and
applied focus. Major themes related to key ocean issues covered in this review include governance
and decision-making; community- and place-based research; perceptions and attitudes; ocean lit-
eracy, values, and behavior; economics and valuation; human well-being (HWB); justice and ocean
equity; and climate change and adaptation (Table 1).

Governance and Decision-Making

All ocean issues require some form of governance or agreement over use of, access to, and distri-
bution of resources that describes how actors and institutions (e.g., governments and civil society)
make decisions related to the exercise of authority or power over marine spaces, resources, and
activities (Campbell et al. 2016, Spalding & de Ycaza 2020). Ocean governance scholars focus on
these types of agreements by studying legal frameworks, how those frameworks are implemented,
the impacts of those agreements, and the associated actors (individuals, groups, and organizations)
involved in environmental governance (Scott & Spalding 2023). For the ocean, global governance
was defined through the decade-long negotiation on the UN Convention on the Law of the
Sea between 1973 and 1982. This agreement established norms around rights over and access
to resources in an exclusive economic zone and navigation safeguards within territorial waters;
assigned responsibilities related to marine pollution, research in exclusive economic zones, and
dispute resolution; and cemented the idea of an area of the high seas, beyond national jurisdic-
tions, to be considered the common heritage of humanity (Miles 1999). Overlapping with some
of the other themes discussed in this review, governance scholarship also studies how different
systems of governance relate to local cultures, societies, economies, and politics, such that local
norms and benefits from resources are adequately respected and allocated (Andonova & Mitchell
2010). Furthermore, ocean governance and decision-making are applied and studied at various in-
terconnected scales. For instance, internationally, ocean governance (e.g., the UN Convention on
the Law of the Sea) provides a framework for cooperation across nation-states and for decision-
making related to transboundary issues such as fisheries, conservation, and pollution (Spalding
& de Ycaza 2020). Regional governance mechanisms (e.g., regional fisheries management orga-
nizations) focus on the management of living marine resources across nation-state boundaries
(Grip 2017). Lastly, national and local governance efforts (e.g., national ocean policies) outline
nation-states’ goals, policies, and processes with the goal of holistically managing ocean and coastal
resources within the jurisdiction of nation-states (Cicin-Sain et al. 2015).
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Of particular importance to governance and decision-making in marine environments, the per-
ception of the ocean and its resources as a common pool resource is a complex theme (Berkes 1985,
Sweeney et al. 1974). Governance of common pool resources (e.g., rights, access, and governance
structures) has been widely studied, primarily through the work of Ostrom (2008). In the marine
context, scholarship on the commons includes social science work related to fisheries manage-
ment (e.g., Acheson 2003, Mansfield 2004, McCay et al. 2014) and has strongly influenced the
conversation about the role of cooperatives, markets, and other forms of privatization of fisheries
resources.

Ocean governance and decision-making are also closely tied to political science and public
policy disciplines, aligning primarily with subfields that study approaches to global environmen-
tal governance and politics (Speth & Haas 2007). However, the emergence of cross-cutting ocean
issues that integrate human activities, governance structures, and physical and ecological science
information across environmental and geopolitical scales, such as climate change, has shifted the
research landscape. For instance, scholarship on the ocean—climate nexus addresses the impor-
tance of the ocean as a solution to climate change that also supports HWB, increasingly with
an emphasis on transdisciplinarity and inclusivity. In practice, these calls for collaboration and
transdisciplinarity are reflected in what we call ocean governance for the Anthropocene ocean—a
governance approach that focuses on integrated planning using technology and innovation, a di-
versified and more inclusive set of actors of environmental governance (including, for instance,
local community and Indigenous knowledge and governance), and a shared vision for sustainabil-
ity that is currently driven by narratives about sustainable ocean economies (Barbesgaard 2018,
Campbell et al. 2016, LaPorte 2023, Levin & Poe 2017, Spalding & Suman 2023, Voyer et al.
2018).

Community- and Place-Based Research

With the increased emphasis on the human dimensions of ocean systems seen in the last two
decades, marine social science research has experienced a corresponding increase in community-
and place-based research. While calls for effective and meaningful stakeholder and community
participation and engagement in ocean issues are not new, community- and place-based research
remains a core focus of marine social science research (McKinley etal. 2022). Indeed, marine social
science research offers a broad range of tools that can be utilized to explore ocean issues across a
variety of community contexts and scales, from small-scale case-study-based work adopting qual-
itative approaches to national or even international studies, such as national surveys (Potts et al.
2016). This work has recognized a need to ensure meaningful and effective methods of engage-
ment and participation, resulting in a shift from passive methods of consultation and engagement
to studies that adopt more active, innovative, and inclusive interventions. Examples include, but
are not limited to, participatory mapping to elicit community values to support natural capital
assessments or the development of marine spatial plans (Blake et al. 2017, Burdon et al. 2019),
evaluation of the role of community-based management and governance (Zuercher et al. 2023),
and the design, implementation, and evaluation of MPAs and their implications for communities
of different scales (Ban et al. 2009, Diedrich et al. 2017, Gurney et al. 2015).

Additionally, it is necessary to discuss the frequent conflation of community-based research
with citizen science and the role of marine social science research within this discourse. Citizen
science as a way of engaging communities on ocean topics and connecting them to ocean places
and environments through the collection of observation and monitoring data is by no means new
(Cigliano etal. 2015), and recent years have continued to see an increase in the volume of citizen, or
community, science research (Garcia-Soto et al. 2021, Kelly et al. 2020, Sandahl & Tattrup 2020).
From a marine social science perspective, there are several opportunities to work within the citizen

www.annualreviews.org o The State of Marine Social Science

ISI



152

science space. First, there are opportunities to build on emerging research exploring the notion
of citizen science and redefining it as community science in a bid to address the power imbalances
inherent within the notion of being a citizen (McAteer & Flannery 2022). Second, as calls for more
citizen science initiatives continue, the fields of anthropology, human geography, sociology, and
environmental psychology lend themselves to better understanding some of the challenges facing
these initiatives and programs, such as those related to participant motivations (Martin et al. 2016,
McAteer etal. 2021), the role of citizen science in developing social license and ocean literacy and
fostering behavior change (Kelly et al. 2019), and power dynamics and participant roles (Salmon
et al. 2021). Further, there is a need to consider how social science methodologies can be utilized
within these citizen or community science programs, particularly when considering aspects of
human behavior and agency, or how to evaluate societal connection with the ocean—something
that is currently limited (Tauginiené et al. 2020). To truly deliver transdisciplinary ocean research,
it is crucial to maximize the potential of marine social science research theories, concepts, and
tools within the growing field of community- and place-based research of all kinds.

Perceptions and Attitudes

Coupled with the increased focus on community- and place-based research discussed above, the
expansion of marine social science research in recent years has included an increase in public
perceptions research. Drawing from wider social science disciplines and approaches, public per-
ceptions research is a broad, interdisciplinary area that explores the knowledge, interests, and
attitudes held by an individual or community about a topic (Bennett 2016, Jefferson et al. 2015)
and can support an understanding of human-ocean relationships and the drivers influencing them.
Research into public attitudes and perceptions relating to marine issues is not new; a recent re-
view suggested that research of this nature began in earnest in the 1980s (Jefferson et al. 2021).
However, despite its almost 40-year history, the recognition of the diversity and heterogeneity
of societal perceptions and attitudes is perhaps more recent, as is the growing acceptance that
perceptions research is a legitimate source of information and has a number of roles in support-
ing sustainable ocean management and governance (Jefferson et al. 2014, Potts et al. 2016, Rose
et al. 2008). Using marine social science research methods, public perceptions research can help
to develop understanding of the societal impacts of conservation and management interventions;
provide insight into multiple perspectives, including the variation in views, values, and priorities
that may be present between communities and topic experts; and help ensure and strengthen the
legitimacy, transparency, and acceptability of ocean governance (Bennett 2016).

As efforts to understand, support, and effectively—and indeed sustainably—manage the An-
thropocene ocean continue, public perceptions research will remain a core component of marine
social science scholarship. While we must acknowledge the advances that have been made in this
area over the last three decades, our understanding of public perceptions of ocean issues remains
relatively nascent (Jefferson et al. 2015). As already outlined by others, there is a need to diversify
the methodologies adopted to explore and understand perceptions, particularly to track changes
over time, with recent work indicating an overdependence on questionnaire- and interview-based
data collection tools (Bennett 2016, Jefferson et al. 2021). Further, a review of ocean public per-
ceptions has highlighted that while there is evidence of perceptions research exploring an ever
widening number of topics, there has been a tendency for research to focus on topical, attractive,
and charismatic elements of the ocean [e.g., MPAs (Roberts et al. 2020, Trenouth et al. 2012)
and marine mammals (Mazzoldi et al. 2019, Naylor & Parsons 2018)], with less focus on some
of the more fundamental, harder-to-see, and less attractive ocean issues, such as salt marshes,
blue carbon, and microecological aspects of the ocean (Jefferson et al. 2021). As in other themes,
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there are, of course, challenges in establishing clear pathways to impact from perceptions research.
How can understanding of community perceptions be harnessed and operationalized to leverage
ecologically and socially beneficial conservation outcomes or to drive policy change for the An-
thropocene ocean? And how can the insights gathered from public perceptions be used to support
meaningful and inclusive engagement with ocean issues from a wide range of audiences? Expand-
ing marine social science research efforts to further explore public perceptions research relating to
the whole spectrum of ocean issues offers opportunities to understand these topics in more detail
and to address existing gaps in geographic distribution, thematic focus, research methodologies,
and more.

Ocean Literacy, Values, and Behavior

Aligned with the growth in public perceptions research, recent years have seen a significant in-
crease in research exploring the diverse values society places on ocean environments, resources,
and experiences, as well as how these can be integrated into contemporary models of ocean lit-
eracy and behavior change. The importance of recognizing and integrating the different values
(social, cultural, economic, etc.) that society holds toward the ocean has been championed by a
number of scholars (Auster et al. 2009, Rock et al. 2020) and is related to a wide range of ocean
issues, including planning and governance, as explored above (McKinley et al. 2019). In 2022, the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services further ce-
mented the importance of conceptualizing, evaluating, and assessing values attributed to nature
and the environment, how these values influence human-nature relationships, and, crucially, how
we can work toward sustainable management of natural resources (Anderson et al. 2022).

In an ocean context, the call for improved understanding of ocean—human relationships has
recently gained the most traction as a result of an increased emphasis and focus on the concept of
ocean literacy. Initially conceptualized in the United States in the early 2000s in response to a lack
of marine education within the national curriculum, ocean literacy is most simply defined as “an
understanding of the ocean’s influence on you and your influence on the ocean” (Cava et al. 2005,
p. 5; see also Payne et al. 2022). In the decades since its inception, ocean literacy has continuously
evolved from an education- and knowledge-based concept to one that encompasses a broader
range of dimensions relating to societal relationships with the ocean (Brennan et al. 2019, Kopke
etal. 2019, McKinley et al. 2023, Payne et al. 2022). Although it is not a particularly new concept,
momentum around ocean literacy has seen an upward trajectory since its positioning as a key
policy driver and mechanism for transforming society’s relationship with the ocean—the key topic
of Challenge 10 set out by the UN Ocean Decade (UNESCO-IOC 2021). Sitting firmly within
marine social science studies, ocean literacy research has historically been dominated by assess-
ments of ocean education programs and awareness-raising campaigns (see, e.g., Guest et al. 2015,
Steel et al. 2005, Winks et al. 2020). While these have produced much-needed assessment tools
(e.g., Fauville et al. 2019) and provided valuable insights into levels and types of ocean knowledge,
emerging research is drawing on new frameworks and models that have begun to expand the
concept of ocean literacy to reflect its evolution. Marine social science research has begun to
explore the role of the various dimensions now recognized as being a core aspect of individual and
collective ocean literacy and ocean relationships more generally. For example, the importance of
emotion in driving human behavior and action relating to the ocean is increasingly recognized as
being central to understanding human—ocean relationships (McKinley et al. 2023), contributing to
anew wave of research that draws on environmental psychology. Other topics now being explored
by emerging research efforts include, but are not limited to, the transferability and appropriate-
ness of the term and concept of ocean literacy in varying social, economic, and cultural contexts
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(MacNeil et al. 2021, Spalding et al. 2023, Worm et al. 2021); how ocean literacy aligns with
other emerging and relevant concepts, such as marine and ocean citizenship (Buchan et al. 2023,
McKinley & Fletcher 2012), ocean identity (Kelly et al. 2023), and ocean connectedness (Nuojua
etal. 2022, Pahl etal. 2017); and how the concept of ocean literacy can be operationalized to deliver
against other ocean priorities, including marine conservation, the blue economy, and wider ocean
sustainability and health (Paredes-Coral et al. 2021). Finally, the development of collaborative,
participatory, and innovative methods of examining and measuring values and monitoring societal
levels of ocean literacy, and how these might change in response to internal and external drivers,
is emerging as a priority area of research. While numerous studies on ocean literacy have used
traditional social science methods such as questionnaires and interviews (as identified by Jefferson
etal. 2021), the field is increasingly adopting creative and arts-based research approaches.

Economics and Valuation

Economists, as social scientists, study the allocation of scarce resources, for production or con-
sumption, by individuals or collectively. In the context of the environment, economists study the
allocation of environmental resources and the goods and services they provide to humans. To
do so, they often focus on calculating the value (market or nonmarket) of goods and services for
various purposes. For instance, economic valuation may help with estimating costs and benefits
associated with resource management policies (see Dundas 2017 on beaches and coastal policy and
Lewis et al. 2019 on salmon management) or costs of damage from natural or human-caused dis-
asters (Bakkensen & Barrage 2022, Hallstrom & Smith 2005) as justification for the conservation
of high-value ecosystems, which might include, for instance, a payment-for-ecosystem-services
mechanism that provides financial incentives for local communities to stop using natural resources
of global importance (Lau 2013). Economists generally agree that, over the past two decades, the
market and nonmarket value of the ocean and its resources is in the trillions of dollars. These as-
sessments draw from decades of research on ecosystem services, defined as the benefits to HWB of
environmental conditions and relationships, and use several economics methods, including mar-
ket and nonmarket valuation, willingness to pay, and others (Barbier et al. 2011). Valuation of
nature has also been used extensively to justify conservation activities as well as the importance of
expanding industries that might be detrimental to marine and coastal environments but generate
significant income and economic value to nations and corporations. Economists assess value by,
in part, focusing on revealed-preference methods (determining value revealed by actual behavior
and choices) and stated-preference methods (using surveys that ask individuals to state their values
for environmental quality). Broadly, they use environmental and natural resource economics tools
to explore complex trade-offs between environmental quality and economic development (Smith
1993). A detailed analysis of valuation approaches is beyond the scope of this review; however, we
want to highlight that approaches to economic valuation of nature have been around for more
than 50 years (Smith 1993). Literature on these themes is not necessarily found within a select
group of journals. Beyond disciplinary journals, economics and valuation studies are also found
across the board in environmental management and policy academic journals.

Within the marine social science literature, the most common areas of study are fisheries
economics (e.g., Sanchirico et al. 2008), valuation of natural capital for coastal management and
natural hazard insurance purposes (e.g., Dundas 2017), and, more recently, conversations about
the role of the blue economy in supporting a sustainable future for marine resources and coastal
communities (Barbesgaard 2018, Campbell et al. 2016, Spalding & de Ycaza 2020, Voyer et al.
2018). A more recent or emerging use of economic approaches to marine resources accompanies
the elevation of the ocean as a natural solution to the climate crises (Dundas et al. 2020). Following
the increasingly scrutinized conversation about forest-based carbon markets, the past few years
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have seen an emerging set of studies on blue carbon, many of which lack clear considerations of
the social dimensions beyond economic valuation (Bertram et al. 2021, Thomas 2014).

Human Well-Being

HWSB is a concept used to describe the various elements of the human condition that are
deemed essential for individuals or societies to thrive. Building on scholarship on economics
and human development, the term HWB is broadly used to describe or assess the outcomes
of development interventions, originally focused on improving economic indicators such as
income and consumption (McGillivray & Clarke 2007). Sen (1999) and Nussbaum (2000) are
often credited with further articulating the need to move beyond the goal of reducing poverty
to include other dimensions of humanity, such as education and nutrition, that would allow
individuals and societies to thrive based on their own capabilities to actively engage in their
development. Initially, the concept of HWB was closely linked to environmental conditions
following the publication of the 2005 Millennium Ecosystem Assessment report (MEA 2005),
and it is currently linked more closely to strategies related to nature’s benefits to people.

With this expansion of scope, the concept of HWB has become increasingly difficult to define
and measure (McGillivray & Clarke 2007), and there are more basic and applied social science
disciplines incorporated into these studies: economics, social psychology, political science, anthro-
pology, and education. Broadly, HWB is understood to incorporate dimensions such as financial
security, societal and familial relations, and mental and physical health, as determined by levels
of poverty, education, nutrition, environmental health, governance, policy interventions, and so
on. The links between conditions for and indicators of HWB and outcomes of these links are
typically measured either subjectively (self-assessments) or objectively (assessed externally by oth-
ers), but HWB scholars suggest that a combination of both subjective and objective approaches is
probably best (Biedenweg et al. 2016). Transdisciplinary scholarship on HWB has led to the de-
velopment and use of various frameworks to assess HWB across individuals and societies. While
scholarship on HWB and other related approaches to understanding links between society and
environmental conditions has grown since the 2005 publication of the Millennium Ecosystem As-
sessment report, the specific links between ocean health and HWB indicators and outcomes are
less studied. Biedenweg et al. (2016) reviewed existing approaches to HWB for marine policy in
the United States and proposed an empirical case for the use of the following HWB domains:
physical, psychological, cultural, social, economic, and governance. Using this and other sources,
several scholars have since adapted and applied a variety of HWB frameworks to various aspects of
marine conservation and governance, including studies of outcomes of MPAs (Ban et al. 2019, Gill
et al. 2019); considerations of how to expand indicators or better frame the links between ocean
health, governance, and human condition (Biedenweg et al. 2023, Breslow et al. 2016, Rasheed
2020); fisheries management (Hornborg et al. 2019); and marine spatial planning (McKinley et al.
2019, Zuercher et al. 2022). A highly applied approach from the marine social science literature,
led by scholars from a wide range of disciplinary backgrounds, HWB is increasingly intersecting
with other applied disciplines, such as public health (e.g., White et al. 2023), and with members
of a wide community of practice engaged in ocean governance, including environmental non-
governmental organizations and other nonprofits, international development agencies, and ocean
philanthropy (e.g., Campbell et al. 2016).

Justice and Ocean Equity

As the field of marine social science expands, themes that draw from political ecology, environmen-
tal sociology and anthropology, and human geography, such as understanding power dynamics,
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the development of social narratives and related issues of justice and equity, how these intertwine
with ocean governance and management, and the often inequitable distribution of benefits or
impacts, will be integral to understanding the Anthropocene ocean—and yet these areas have his-
torically received limited attention compared with their terrestrial counterparts (Bennett et al.
2023). However, there are signs that this is changing, with justice and equity in an ocean context
increasingly viewed as a must-have rather than a nice-to-have aspect of research. Moreover, de-
spite their frequent alignment with the blue economy discourse (Bennett et al. 2021, Fusco et al.
2022, Lubchenco & Haugan 2023), topics relating to ocean justice and equity are increasingly rec-
ognized as being inextricably linked to all ocean issues (see, e.g., Armstrong 2020, Bennett et al.
2023, Crosman et al. 2022, Osterblom et al. 2020).

While recent years have seen an upward trajectory in research relating to justice and ocean
equity (de Vos et al. 2023), as we move forward, it is important to consider how these concepts
are being conceptualized and to recognize that, for many, Western philosophies dominate this
discourse, limiting the inclusion of understanding and knowledge from different contexts and cul-
tures, including traditional and Indigenous communities (Alexander et al. 2022, Fusco et al. 2022).
As a community, we need to continue challenging the use of concepts, language, and terminology
that marginalize and undermine communities and are therefore, in their very nature, unequitable
(Fusco etal. 2022). Drawing on fields of inquiry such as sociology, psychology, anthropology, and
others, marine social science research can support a true assessment of how justice and ocean eq-
uity have been realized, or not, across different geographies, scales, and times, and can consider
historical social relationships, decolonization of ocean governance processes and ocean knowledge
production, and its integration into decision-making and ocean science more broadly.

In the future, marine social science research will also need to consider issues of justice, eq-
uity, and inclusivity within the research community itself. Ocean science more widely is known to
be lacking in diversity, with a number of barriers preventing people from underrepresented and
marginalized groups from entering the profession (de Vos et al. 2023, Johri et al. 2021). Recent
years have seen calls for the wider community to take action in multiple ways, including but not
limited to the adoption of antiracist practices; the eradication of all aspects of gender discrimi-
nation; the codevelopment of research to stop parachute science; changes to publication models,
including support for non-English languages and the removal of paywalls; and the development
of paid training and volunteer positions to increase equitable access to capacity building (de Vos
etal. 2023, Niner et al. 2020, Spalding et al. 2023). Marine social science scholarship is beginning
to shed light on the complexities and nuances of equitable science and knowledge production and
engagement with ocean issues. While efforts to address issues of inequity and injustice to date
must be acknowledged, there is much more to be done, especially if we are to deliver on the UN
Ocean Decade’s promise of “the science we need for the ocean we want” and the transformation
it aspires to deliver.

Climate Change and Adaptation

Climate impacts on the ocean have devastating outcomes for marine environments, resources,
and coastal communities through melting ice caps, sea level rise, higher ocean temperatures,
lower pH, and lower oxygen levels—all resulting in significant habitat and ecosystem changes.
The ocean has traditionally been cast as a victim, but recent publications have showcased its im-
portance as a refugium for biodiversity in a rapidly changing environment, for the regulation of
global climate patterns, and in its ability to absorb excess CO; from the atmosphere (Gattuso et al.
2018). This has cemented the role of the ocean as a nature-based solution to threats from climate
change, in what is known as the ocean—climate nexus (Germond-Duret et al. 2024). Observation,
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monitoring, and even attempts to mitigate these drivers of change and their impacts on marine
environments and resources have historically been led by oceanographers, engineers, and other
technology innovators. However, the growing urgency and lack of progress toward addressing
pressing climate threats suggest that the climate community must move beyond scientific obser-
vations and predicting future environmental scenarios through modeling to considering the range
of human dimensions issues related to climate change. There are growing calls for the inclusion
of marine social science research disciplines to better integrate the dynamic relationship between
environmental variables, species responses, and human or social factors—all in the context of cli-
mate change (Germond-Duret et al. 2024). One topic that stands out from this rapidly expanding
field is adaptation or adaptive capacity (Berrang-Ford et al. 2021). Cinner et al. (2018) and others
broadly define adaptive capacity as the ability to anticipate or respond to change while reducing
risk and being able to recover to a desired state. Marine social science research, using economic,
anthropological, and public policy disciplinary approaches, is ideally suited to further building
scholarship in this space (e.g., Green et al. 2023).

So far, climate change and adaptation science have covered the drivers of change and the desired
outcome of adaptation. Another topic that marine social scientists are ideally suited to studying is
the range of strategies used by coastal communities to adapt. These strategies might include inher-
ent evolutionary traits, possession of a series of enabling conditions (assets, flexibility, networks,
etc.), industry-specific responses (Cinner et al. 2018, Green et al. 2023), or policy interventions.
On the latter, there is no ocean-specific governance framework that addresses climate change. As
outlined in the section titled Governance and Decision-Making, global ocean governance focuses
primarily on setting boundaries and assigning jurisdiction and collaboration mechanisms across
nation-states on conservation, research, and resource management. However, there is no specific
guidance or governance framework to regulate drivers or impacts of climate change on the ocean
and the communities that depend on it. Therefore, in addition to adaptation, marine social science
research related to climate change is focused largely on the science—policy connection, including
a growing body of work on climate-ready MPAs and fisheries (e.g., Bell et al. 2020) and, more
broadly, applied economics research related to risk, coastal hazards, and insurance (Dundas 2017).

ENVISIONING THE FUTURE OF MARINE SOCIAL
SCIENCE RESEARCH

In this review, we have explored current trends in marine social science research themes (for
themes covered in this review, see Figure 1). While it is evident that the level of research in this
field has increased, there is still work to be done in terms of expanding research within and across
themes and embracing new methodologies and theories to support innovation and adoption of
solutions, as well as in efforts to build capacity within the wider marine social science research
community. Below, we conclude with a discussion of suggestions or opportunities to help shape
the future of marine social science (Figure 1).

From a methodological perspective, not unexpectedly, marine social science research has been
dominated by traditional social science disciplines (see Table 1), theories, and data collection and
analysis tools (Jefferson et al. 2021). As understanding of the complexity of human-ocean rela-
tionships continues to grow, so too does the suite of tools used to explore them (Gémez & Kopsel
2023, Gustavsson et al. 2021). Alongside the inclusion of participatory and reflexive methodolo-
gies, such as those outlined by a collective of marine social science researchers in a recent book
exploring the methods and traditions inherent within marine social science research (Gustavsson
et al. 2021), we are increasingly seeing researchers draw on arts and humanities scholarship and
methods, positioning them not simply as a communication approach but as a critical lens to explore
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Figure 1

Current marine social science research themes and opportunities for growth.

human dimensions and as valuable data collection tools. These approaches can challenge and dis-
rupt power dynamics, break down barriers between researchers and participants, foster creativity
and innovation, and help to develop common language in a field where jargon and technocratic
language can often dominate (Erwin et al. 2022). As the interest in human-ocean relationships
expands and with a recognition of the gaps in our understanding, there is a clear opportunity for
the marine social science community to reflect on where we have come from, challenge exist-
ing theories and methods, and adopt and develop innovative and interesting ways of integrating
the human dimensions into ocean science to generate new knowledge and provide science-based
solutions to pressing marine socioecological challenges.

It is evident that marine social science research is expanding and has recently undergone a sig-
nificant evolution. Indeed, the social sciences and the broader notion of human dimensions of the
ocean are now recognized as being fundamentally integral to a sustainable ocean future. How-
ever, despite this, recent research has shown that the field continues to face persistent challenges
(McKinley et al. 2022). While increased research effort in marine social sciences should be viewed
positively, questions remain about how to realize the potential of this field and about the future of a
field that remains quite fragmented and has only a few dedicated academic programs. The relative
youth and nascence of social science research in an ocean context, in comparison with other sci-
entific areas, cannot be overstated. Indeed, despite recurrent calls for inter- and transdisciplinary
thinking to address the challenges facing the ocean (Kelly et al. 2019), questions remain as to
whether leading ocean science institutions are changing with sufficient scale and urgency. The
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lack of consideration of the human-ocean relationship within the recent COP28 Dubai Ocean
Declaration (Ocean Pavilion 2023) suggests that while there has been some progress, there is
much still to be done. Despite the UN Ocean Decade’s recognition of social science as a central
aspect of ocean science and wider ocean research, the rate of change and efforts to effectively in-
tegrate social science into ocean science will continue to be limited if action is not taken (Arbo
et al. 2018). Here, we echo and amplify calls from the marine social science community for im-
proved investment of resources and commitment to building the next generation of marine social
science researchers, better integration of marine social science research within the marine science—
policy—practice interface, and improved support for building community within existing research
and practice communities, such as MARE, the Marine Social Sciences Network, and Ocean Nexus
(https://oceannexus.uw.edu) (Claudet et al. 2020, McKinley et al. 2022, Partelow et al. 2023, van
Putten et al. 2021).

Further, as an ocean science community with a shared vision for healthy ocean and human
communities, we must continue to pave the way for successful inter- and transdisciplinary research
by challenging existing ways of working and encouraging a cultural shift within ocean science
more broadly. Delivering this will require a substantial shift in collaborations across the ocean
research community. Developing funding models that properly integrate disciplines, improving
collaboration outside academia, challenging existing publication and impact models and pathways,
and supporting female leadership are just some examples of actions that must be taken to ensure
that marine social science research is better supported within ocean science (Blythe & Cvitanovic
2020, Popova et al. 2023).

Finally, a key takeaway from this review is the need to acknowledge that although used as an
all-encompassing catch-all term, marine social science research, like its natural science counter-
parts, is not one thing. Rather, as reviewed here, marine social science is made up of a diversity of
disciplines, which use a range of methodological and theoretical approaches and scholarly inquiry
to address an ever growing list of ocean issues. Indeed, marine social science research, like natu-
ral science research, can inform decisions and actions on the ground. However, it is important to
note that marine social science research is, in fact, research, and is therefore different from general
activities related to community engagement, communication, education, or activism. With this in
mind, we recognize that the thematic overview approach taken for this review is limited in its
capacity to adequately capture the diversity of the field and fully do it justice. This is not unique
to marine social science; indeed, it would be challenging to conduct a comprehensive review of
all aspects of marine natural science, for example. As such, while we have attempted to give an
overview of this rapidly evolving field, given the still emerging and fragmented nature of marine
social science research we suggest that further, more targeted reviews on specific marine social
science themes, not limited to the ones discussed here, are warranted.
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