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SUMMARY

The importance of understanding the complexities of societal relationships with
our global ocean, and how these influence sustainable management and effec-
tive, equitable governance, is crucial to addressing ocean challenges. Using es-
tablished horizon scanning method, this paper explores current trends in marine
social sciences through a survey of the global marine social science research and
practitioner community (n = 106). We find that marine social sciences research is
broad, covering themes relating to governance and decision-making, stakeholder
participation and engagement, the socio-cultural dimensions of marine systems,
ocean literacy, community-based and area-specific management, and the blue
economy, and identify future research priorities highlighted by the community.
Our results, however, suggest several barriers persist, including the relationship
between marine social sciences and other disciplines, and the visibility and recog-
nition of marine social sciences both internal and external to academia. Finally,
the paper generates prospective thinking and highlights recommendations for
future research and practice.

INTRODUCTION

Marine environments are complex and dynamic socio-ecological systems. Today, climate change, resource

exploitation, biodiversity loss, and myriad other pressures threaten marine systems from local to global

scales (Halpern et al., 2015, 2019; Nash et al., 2017, 2020), with flow-on effects for human wellbeing

(Nash et al., 2021). This has major implications for human uses and the future management of the ocean

(Jouffray et al., 2020). Societal relationships with the ocean are complicated and multilayered influenced

by a wide range of factors, including access to marine and coastal spaces, socio-demographic character-

istics, dependency and connection with ocean spaces or resources, as well as the temporal and spatial vari-

ation of these drivers, as evidenced in a recent review of ocean perceptions research from Jefferson et al.

(2021); this complexity therefore leads to s in diverse community perceptions and levels of ocean steward-

ship (McKinley and Fletcher, 2010; Fletcher and Potts, 2007). Coupled with the biophysical challenges fac-

ing the ocean, there is a growing acceptance that sustainable management and conservation rely strongly

on public awareness and knowledge of ocean issues, active support, engagement and participation, and

meaningful social mobilization to succeed (Jefferson et al., 2015; Bennett et al., 2017). While the natural

sciences play a critical role in advancing our understanding of the physical aspects of the ocean and asso-

ciated impacts, the social sciences provide the methodological approaches and theory necessary to

advance our understanding of the human dimensions of the ocean (Claudet, 2021). The marine social sci-

ences are thus paramount to addressing sustainability challenges now and into the 21st century (McKinley

et al., 2020).

Recent years have seen increasing calls to better document and understand human dimensions of the

ocean and, crucially, incorporate this knowledge into policy and management (Claudet, 2021; McKinley

et al., 2020; Bennett, 2019; Bennett et al., 2017). The substantial attention paid to social science recognizes

the reality that ‘‘no amount of natural science research will help usmanage the oceans if we ignore the need

for strategies that lead to evidence-based, participatory, and transparent management’’ (Parsons et al.,

2014, p1213). These calls are mirrored and further championed through a suite of international goals

and obligations (e.g. the Sustainable Development Goals (SDGs) and the United Nations Decade of Ocean
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Science for Sustainable Development 2021–2030; Fleming et al., 2019; Ryabinin et al., 2019) and interna-

tional policy drivers (e.g. Intergovernmental Panel on Climate Change, 2021). For example, the COP26

(Glasgow) in 2021, stated intention for an annual ocean-climate dialog and greater recognition of indige-

nous people and local communities is also suggestive of a greater focus on the human dimension in this

forum.

The human dimensions of the ocean are best investigated and understood through the application of the

marine social sciences (McKinley et al., 2020), a broad field of theoretical and applied research that seeks to

examine, investigate, describe, predict, and understand human relationships with the global ocean, coasts,

and seas (Moon and Blackman 2014). These include, but are not limited to, traditional social science disci-

plines such as psychology, sociology, and anthropology, but also encompass research in economics,

governance processes, industry and blue growth, culture and heritage, health and wellbeing, and increas-

ingly, arts and humanities (Bennett 2019; Bennett et al., 2017). Marine social sciences provide the tools and

opportunities to identify and include the lived realities and perspectives of ocean and coastal communities

in knowledge production and decision-making about ocean management and sustainability (Bavinck and

Verrips, 2020).

An emerging community of work has led to an almost exponential growth in marine social sciences

research in recent years (see for example, Jefferson et al., 2021). Research in the marine social sciences en-

compasses a wide range of research topics and themes, as well as a variety of approaches (see Bennett

et al., 2017). Fisheries have long dominated the agenda of marine social sciences (Fleming et al., 2021;

Steins et al., 2020; Bavinck et al., 2018). However, in recent years, other topics have garnered increasing

attention (McKinley et al., 2019, 2020). Prominent topics include, but are not limited to, the integration

of marine social sciences within natural science (Martin, 2020; Moon et al., 2021), community perceptions

of marine-protected areas (Kelly et al., 2021a), and participation in marine spatial planning (Flannery et al.,

2019; McKinley et al., 2019). Moreover, marine social sciences research has expanded to investigate the be-

haviors of diverse marine user groups Mackay et al., 2020; Stoll-Kleemann 2019), public and stakeholder

perceptions toward marine environments (Potts et al., 2016; Jefferson et al., 2015), connections to the

ocean (Kelly et al., 2021a; Borja et al., 2020; van Putten et al., 2018; McKinley and Fletcher, 2010), as well

as the potential risks and benefits of exposure to marine and coastal environments (Borja et al., 2020;

Department for Environment, Food and Rural Affairs, 2020; Fleming et al., 2019). Finally, recent years

have seen an increased focus on connecting marine science and research in its broadest sense to policy

and practice (see for example, Cvitanovic et al., 2018; Gilmour et al., 2015).

The expansion and diversification of marine social sciences has largely been enabled by a growing inter-

national community of practice, which includes the MarSocSci network (with chapters in the UK, Ireland,

India, Italy, South Africa, and Australia), the International Marine Conservation Congress, the EU-based

MARE consortium, the UK-based Greenwich Maritime Centre (which leads the biannual Society and the

Sea Conference), and the IMBeR conferences (FutureOceans – IMBeROpen Science Conferences – IMBeR)

and working groups (human dimensions IMECaN – Interdisciplinary Marine Early Career Network – IMBeR).

The success of these emerging groups, networks, and events highlights the interest and benefits of knowl-

edge sharing and collaboration within and beyond the marine social sciences. While not unique to the

marine social sciences, we note that to date, most of this expansion has been focused within Western re-

gions. Therefore, there is a need to establish cooperation and inclusivity between researchers and groups

situated in, or conducting research on, regions in the global south (Maas et al., 2021; Tolochko and Vadrot

2021). While the continually developing interest in marine social sciences is both encouraging and neces-

sary, the rate of expansion is perhaps outpacing the capacity to build a truly cohesive and collaborative

community, resulting in a research landscape which is disparate and fragmented (see for example, Jeffer-

son et al., 2021). Moreover, despite the evidence of growth, natural and physical sciences continue to domi-

nate the global marine science and policy discourse (van Putten et al., 2021). There is a need, therefore, to

understand the current marine social sciences research landscape (and its context in relation to the broader

marine science landscape) and carry out something of a stock take so that priorities for the future can be

identified (i.e. as explored by McKinley et al., 2020).

In light of this, this paper draws on the perspectives of global experts to generate prospective thinking for

effective marine social sciences research and practice into the future, and aims to further awareness of the

role and value of marine social sciences for global management and governance of marine environments.
2 iScience 25, 104735, August 19, 2022
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Building upon insights from the international marine science community, we highlight avenues for potential

interdisciplinary collaboration (i.e. among and between marine social and natural science disciplines) that

can inform human use and management of our oceans. In doing so, we expand upon research that has

explored and discussed the development of marine social sciences (e.g. McKinley et al., 2020; Bennett

2019). Specifically, we advance the understanding of the challenges and opportunities facing the marine

social sciences community and conduct a horizon scan to identify current trends and future directions,

with the aim of developing a comprehensive global research agenda for marine social sciences. We

seek to address four questions:

1. What are the current trends in marine social sciences research, and how do these vary globally?

2. How can the growth and development of a global marine social sciences research agenda be

enabled?

3. What are the challenges and barriers facing marine social sciences?

4. What are the future priority areas for marine social sciences research?
Methods

Questionnaire development

To elucidate the current trends, and critical gaps in relation to the marine social sciences, we adapted es-

tablished horizon scanningmethodologies. Horizon scanning is a participatory research approach that pro-

vides a structured and systematic methodology to elicit knowledge gaps and emerging issues by drawing

upon the experience or knowledge of those involved in the process. For example, in relation to coastal and

marine systems, horizon scanning approaches have already been utilized to develop research priorities

relating to the management of coral-dominated marine-protected areas (Cvitanovic et al., 2013), recrea-

tional fisheries (Holder et al., 2020), and coastal management (Rudd and Lawton 2013).

Given the labor-intensive nature of horizon scanning approaches, and the geographic spread of marine so-

cial scientists, we modified existing approaches for simplicity, and to maximize response rates. Specifically,

an online questionnaire was developed to obtain responses from across the global marine science research

community. The questionnaire comprised of two sections, each containing a combination of open and

closed answer format questions. Questions in section 1 were developed to understand the background

of each respondent, particularly in relation to their previous experiences within the marine sciences and

their current areas of research. Section 2 then posed a series of open-ended questions to elucidate the re-

spondents’ views on the existing knowledge gaps and future areas of research for the marine social science

community. Open-ended questions were used in section 2 of the survey to ensure that responses were not

limited in any way (i.e. by discipline, geographic area, scale, etc.) and to ensure that responses were as

broad as deemed necessary by the respondents. This approach is typical within horizon scanning method-

ologies and allows research gaps to emerge directly from the experience and knowledge of diverse

respondents.

Ethical approval was obtained through Cardiff University’s Ethical Review Process in May 2020. The ques-

tionnaire was piloted through the authors’ professional networks prior to final dissemination. In total, five

contacts from two countries provided feedback on the draft survey and minor textual changes were made

based on the feedback from this process to improve clarity in the wording or the questions and remove

ambiguity.

Respondents were recruited using a self-selection, convenience-based sample approach (Bryman, 2012),

and criteria for inclusion were provided at the onset of the online survey so that respondents could

clearly assess their eligibility to participate. However, as the survey was launched as an open call to all

marine researchers globally, the potential for non-response bias was considered and addressed to miti-

gate any potential influence on recruitment and results as much as possible. First, to maximize

geographical reach, the survey was shared and promoted online through diverse means. The survey

was disseminated via direct emails to personal networks (i.e. via email to institutional mailing lists)

and established marine science networks (e.g. including the Marine Social Science Network, the Royal

Geographical Society’s Coastal and Marine Research Group). The survey was also shared via social media

(i.e. Twitter), as social media has been shown to be an effective recruitment strategy for online surveys
iScience 25, 104735, August 19, 2022 3
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(McRobert et al., 2018). Second, the survey was launched online initially for a duration of two weeks, but

this was later extended to an additional 4 weeks (a total of 6 weeks, between May and July 2020) to

enable increased uptake and participation. Third, the survey questionnaire itself communicated the

aims of the survey, details about the researchers conducting the study, and information about participant

confidentiality, which evidenced the legitimacy and value of the survey research to potential marine sci-

ence and research participants.

In terms of expected audience, the survey targeted individuals working across the diverse disciplines of the

marine social sciences (as explored by McKinley et al., 2020). This included, but was not limited to, marine

researchers working within related disciplines of psychology, sociology, anthropology, and political sci-

ence, among others. By sharing the survey through online networks, including targeted promotion of

key groups known to the authors, we sought to facilitate the inclusion of respondents and perspectives

from the global south to ensure that results were as broadly representative as possible.

Data analysis

Qualitative analysis. Open-ended questions were used to collect data across a number of topics. All

qualitative data collected through the online questionnaire were analyzed manually adopting an emer-

gent, inductive coding approach (Glaser and Strauss 1967; Charmaz 2008). First, the data were broadly

coded against each of the four research questions (see section 1). Second, thematic coding of the data

was undertaken to develop a coherent set of key themes. This involved the identification and interpretation

of patterns or ‘‘themes’’ in the dataset. Emergent categories were developed and revised through a

repeated review process to ensure its validity and relevance (Fleming and Vanclay, 2009; Marshall et al.,

2011). Content analysis was then used to transform the qualitative data into categorical data. Content anal-

ysis quantified the content of the surveys in terms of the pre-determined themes or categories identified

through inductive coding (Bryman, 2016). This enabled prioritization of key themes and further statistical

exploration. The qualitative analysis provided additional insight into the global marine social sciences

landscape, including current challenges and future priorities. The key themes identified are discussed in

parallel to the quantitative analysis, with relevant quotes presented in italics to support the discussion

as appropriate. The analysis was checked and agreed between two members of the author team to ensure

satisfactory agreement of codes and themes.

Quantitative analysis. Responses to the survey questions were categorized to themes and collated, and

demographic data, such as career stage, location, background, and type of scientist were collected for

quantitative analysis. A Pearson’s Chi-square statistic was used to assess homogeneity and independence

across groups within the sample. This enabled us to explore for any statistically different variations (testing

for significance at an alpha value of 0.1 and 0.05; Brereton, 2020). Specifically, we explored if there was a

significant difference across the demographic data and trends in marine social science research and the

challenges and enablers for marine social science research (research questions 1 and 3). While inferences

can be made from the survey data alone, the quantitative analysis can provide statistical backing to refute

any null hypothesis that there is no relationship between any variables. However, it should be noted that

this statistical test is highly sensitive to sample size and given the relatively small sample size and in

some cases high dimensionality of categorical data (i.e. multiple possible responses for a question), there

is a chance that some statistical differences may not be picked up with this test.
RESULTS

The global marine social sciences community – Understanding the respondent profile

A total sample of 106 responses was collected through the online questionnaire—a summary of the respon-

dent profile is presented in Table 1. The majority of respondents were early-career researchers (i.e. ECRs,

including those in undergraduate levels to up to five years post PhD; 64%). Only 27% were in mid- or late

career stage (18% and 9%, respectively). This perhaps reflects the relative youth of marine social sciences as

a discipline and community of research, or simply may be an indication that ECRs are more active in their

engagement in the platforms which were used to recruit respondents.

Most respondents indicated a background of education/academic research (68%). Over 70% of respon-

dents indicated they had some physical or natural science background (e.g. 58% of respondents had a

background in biology, Table 1). Finally, our respondents were geographically unevenly spread, with the
4 iScience 25, 104735, August 19, 2022



Table 1. Respondent profile (N = 106)

N % N %

Continent What sector do you work in?

Europe 44 42 Education/Academic Research 72 68

North America 29 27 Consultancy Research 7 7

Central and South America 7 7 Government and policy 9 8

Asia 6 6 NGO/Charity (e.g WWF) 7 7

Africa 5 5 Funding Body 1 1

Australia and New Zealand 14 13 Industry 1 1

Employment status Backgrounda

Permanent/Full-time paid work 41 39 Biology 62 58

Permanent/Part-time paid work 1 1 Chemistry 4 4

Fixed term/Full-time paid work 20 19 Physical Geography 11 10

Fixed term/Part-time paid work 5 5 Human Geography 27 25

Retired 2 2 Law 8 8

In education 24 23 Politics 11 10

Unemployed (Seeking work) 7 7 Economics 7 7

Not in paid employment (not seeking work) 1 1 Arts 5 5

Humanities 13 12

Career stage Psychology 4 4

Undergraduate student 2 2 Sociology 19 18

Postgraduate student (Masters) 13 12 Anthropology 19 18

Postgraduate student (PhD) 31 29

Early – up to 5 years post PhD 22 21 Type of scientist

Mid – 6–20 years post PhD 19 18 A natural scientist 30 29

Late – over 20 years 10 9 A social scientist 38 36

Both 37 35

aNote that respondents could select more than one option to this question and there were some missing cases for this ques-

tion. Percentages have been calculated based on total sample size (N).
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majority of respondents based in Europe and North America (i.e. the Global North; 42% and 27%,

respectively).

Analysis was also undertaken to understand the relationship between career stage, type of scientist, and

geographical location. Career stage was significantly different across scientist types X2 (12, N = 105) =

29, p = 0.0039). Social scientists or those identifying as both a natural and social scientist were earlier in their

careers, in comparison to scientists who identify as natural scientists who were more likely to be mid-career

scientists. There was no significant difference found between the type of scientist and location i.e., there

were not more marine social scientists in a particular geographic area. However, as illustrated in Table 1,

the survey sample was dominated by respondents from North America, Australia and Europe, with consid-

erably fewer respondents from Asia, Africa, Central, and South America (see SM1 and SM2 for more

information).
Current trends and global variations in marine social sciences research

Respondents were asked to provide details of their main area(s) of research (N = 103). As this survey

focused on the social sciences, topics that fell outside of this realm (e.g. ecological research) were removed

from the analysis (19 responses). Using the emergent coding process described above, analysis highlighted

nine key research areas (Table 2). If responses were relevant to multiple areas (e.g. governance of the blue

economy agenda), these were coded to multiple themes as appropriate (i.e. governance of the blue econ-

omy agenda would be coded to both blue economy and governance). The most popular topic area

was governance and decision-making (23%), followed by participation and engagement (14%) and the
iScience 25, 104735, August 19, 2022 5



Table 2. Current research being undertaken within the field of marine social science (N = 87; 120 individual responses)

Categories Description % Frequency Examples

1. Governance,

management and

decision-making

Includes research on marine and fisheries governance (e.g.

understanding governance processes, evaluation of

interventions, decision-making, and integration of

knowledge into policy and practice). Encompasses all

topics, except area-based management.

23% d Marine Spatial Planning

d UN Sustainable Development Goals

d Fisheries management (e.g. community-

based fisheries management).

2. Participation and

engagement

Research into stakeholder and public engagement, and

participation in research and policy with the aim of

delivering effective marine and coastal management and

decision-making.

14% d Citizen science

d Indigenous knowledge

d Power relations

3. Socio-cultural value

of marine and

coastal environments

Examination of the value of marine and coastal

environments—comprising monetary and non-monetary

values. Includes frameworks such as ecosystem services

and natural capital.

12% d Natural and cultural heritage

d Health and well-being

d Economic valuation and modeling

4. Ocean literacy Related to the levels of ocean literacy at various scales. This

includes research into awareness, knowledge, attitudes,

communication, behavior, and activism.

10% d Coastal stewardship

d Public awareness and perceptions of the

marine and coastal environment

d Public perceptions of marine industry

5. Area-based

management

Research into area-based management tools—including

evaluations of the costs and benefits of interventions.

10% d Community-based management

d Community livelihoods in MPAs

d Design and evaluation of MPAs

6. Fishing industry

and communities

Includes all topics related to the fishing industry

(commercial, artisanal, small scale, and recreational) and

communities. This includes the value of fishing and impacts

on the supply chain, in addition to the welfare and

wellbeing of fishing communities.

9% d Recreational fisheries

d Gender and fisheries

d Food and nutrition security

7. Blue economy Related to the Blue Economy, Blue Growth, and topics

associated with all types of maritime industries (e.g.

tourism, recreation, and renewable energy).

9% d Regional economic development

d Ocean clusters

d Community chains

8. Other Miscellaneous topics described by respondents. 11% d Public access to marine and coastal

spaces

d Invasive and/or non-native species

d Modeling of socio-ecological systems
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socio-cultural value of marine and coastal environments (12%). The other remaining topics included: ocean

literacy, area-based management, fishing industry and communities, blue economy, coastal communities,

and ‘‘other’’. Table 4 provides a further description of each topic with examples from the survey.
Enabling the growth and development of a global marine social sciences research agenda

Respondents were asked to list up to three enablers which may assist in increasing the uptake of marine

social sciences research in ocean decision-making and help to overcome barriers. Over half of respondents

answered this question (53%), resulting in 156 listed enablers (see Table 3). The most commonly discussed

enablers were: the promotion of marine social sciences (35/156; 28%) and engaging stakeholders and en-

listing champions (24%). Respondents highlighted the benefits of using ‘‘Informed mediators between sci-

entists and policy makers’’ (ID20) and ‘‘Recruiting social scientists into decision-making roles in govern-

ment’’ (ID79). This was in addition to the importance of champions advocating for marine social sciences

across the science-policy landscape. For example, ‘‘Individual leaders that keep banging on the door to

make change’’ (ID76) and ‘‘Influential ‘cheerleaders’ - politicians pushing for recognition of marine social

science’’ (ID81).

Participants also highlighted the importance of interdisciplinary teams in the marine social sciences (21%),

emphasized by a number of respondents—‘‘Working together in multi-disciplinary teams’’ (ID21). Further-

more, the need to increase understanding of marine social sciences to support interdisciplinarity was
6 iScience 25, 104735, August 19, 2022



Table 3. Enablers for increasing the uptake of marine social science research in ocean decision-making (N = 57; 156

individual responses)

Theme % Frequency

Promote marine social sciences 28%

Engage stakeholders and enlist champions 24%

Build interdisciplinary teams 21%

Working at the science-policy interface 15%

Provide training and capacity building 8%

Improve funding 7%

Broaden the marine science toolkit (including within marine social sciences) 3%

Ocean literacy 3%

Communicate and promote marine social sciences 28%

Other e.g. understanding vulnerability 10%
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discussed—this was exemplified by one participant who emphasized a need for ‘‘Encouraging social scien-

tists to communicate in an understandable way with those who traditionally make or influence decisions

(including natural scientists)’’ (ID79). The need for improved communication was also reflected by partici-

pants, who identified a need for ‘‘Social Media presence’’ (ID33) and an ‘‘Awareness campaign’’ (ID36), with

the aim of further raising the profile of various dimensions of marine social sciences. Finally, while

mentioned less frequently, participants also outlined a range of enablers which may assist in increasing

the uptake of marine social sciences research in ocean decision-making and thus help to overcome iden-

tified barriers (summarized in Table 3).

Additional analyses were undertaken to examine whether the identified enablers varied with different

respondent characteristics. There were significant differences in enablers across the various career stages

(X2 (45, N = 178) = 79, p = 0.0014; Figure 1). For example, working at the science-policy interface was pre-

dominantly listed by those later in their career (e.g., those 20 years post PhD). This contrasted with enablers

such as engaging stakeholders and enlisting champions, and promotion of marine social sciences, which

were highlighted by participants who were earlier in their careers (e.g. postgraduate students). Surpris-

ingly, providing training and capacity building was not listed as an enabler by ECRs but was listed by all

other career stages. Another stand out difference is that only postgraduate students identified ‘‘ocean lit-

eracy’’ as an enabler for increasing the uptake of marine social science research in ocean decision-making.
Challenges and barriers facing marine social sciences

Respondents were asked to list up to five challenges (or barriers) that could prevent or limit the uptake of ma-

rine social sciences research in ocean decision-making. Participants identified seven types of barrier facing the

marine social sciences (N = 66, 252 individual responses; see Table 4). They included: (i) opportunities and

capacity, (ii) the relationship between marine social sciences and other disciplines, (iii) visibility and recogni-

tion of marine social sciences, (iv) marine social sciences theory and application, (v) engagement with policy

and decision-makers, (vi) engagement with stakeholders and the public, and (vii) other.

Of the seven challenges, three were mentioned most frequently in the survey responses. The first con-

cerned the availability of opportunities and capacity within the field. A quarter of survey responses high-

lighted this as a key barrier (21%). Participants discussed the lack of funding, jobs (i.e. availability of relevant

roles and permanent positions), leadership opportunities (e.g. leading projects and initiatives), training op-

portunities (e.g. lack of integration of marine social sciences into formal education, and paucity of external

training courses), and limited research capacity (e.g. lack of expertise within organizations, and poor

research coherence). Funding was mentioned most frequently, and respondents perceived that less fund-

ing was available for interdisciplinary andmarine social sciences research, particularly in comparison to nat-

ural science research counterparts. As exemplified by one participant, marine social science is a ‘‘New

‘discipline’ so there is lower funding except for support of traditional marine science’’ (ID26).

The second barrier related to the relationship between the marine social sciences and other disciplines

(20%). Respondents indicated that there were often misconceptions about the broad field of marine
iScience 25, 104735, August 19, 2022 7



Figure 1. Career enablers by career stage (total number of responses = 178)

The undergraduate and postgraduate students are shown in shades of blue and post PhD in shades of gray.
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social sciences and it affected the success of marine social sciences and the effectiveness of collabo-

ration with other disciplines. For example, some respondents believed that there is a perception

‘‘. that the job of social scientists is to help natural scientists. communicate and involve stakeholders’’

(ID17) and ‘‘. that our work is ‘common sense’’’ (ID68). Responses also focused on the ‘‘Dominance of

natural sciences with reductionist approaches’’ (ID7) and voiced that ‘‘Funding opportunities [are] still

much more dominant for natural marine science’’ (ID21). They also highlighted the existence of siloes

and a lack of integration and collaboration between and within disciplines as a barrier, with one partic-

ipant stating that they were ‘‘Very much working on silos or when in partnership boxed to do the ‘social’

work’’ (ID66).

Third, respondents emphasized the lack of visibility and recognition of marine social sciences as a key

barrier (18%). They perceived that marine social sciences still needs to gain legitimacy and voiced that

they often felt the need to have to prove the value of their discipline(s) to other groups (e.g., to re-

searchers in other disciplines, to policymakers, stakeholders, as well as to the public). One respondent

stated that they felt that marine social sciences were ‘‘Undervalued/underrated within science fields (soft

science) and for policy makers’’ (ID22). Furthermore, that there was a need for ‘‘Gaining legitimacy

among non-academic institutions and communities (e.g., government, industry, communities)’’ (ID49).

They also stressed the importance of raising awareness and understanding of marine social sciences.

Multiple respondents commented on the broader lack of awareness of the importance of the field of

marine social sciences and its role in the wider system of research and practice; e.g.: ‘‘Lack of under-

standing that ocean ecosystems include human social and cultural systems’’ (ID7); ‘‘Misunderstanding

of the breadth of the social sciences.[and] the vastly different theoretical underpinnings of these

fields’’ (ID37). Respondents also saw communication and language as a barrier to gaining visibility

and recognition and discussed the need for targeted and increased communication of marine social sci-

ences, as well as more accessible language and terminology. One respondent highlighted that

there was ‘‘Poor public communication of social science issues—jargon-filled, long-winded, abstract

communications’’ and highlighted the need for ‘‘Communicating research to those who could use

it’’ (ID7). Finally, while mentioned less frequently, participants also outlined a range of other challenges

or barriers to marine social sciences (summarized in Table 4). As before, additional analyses

were undertaken to examine whether the identified enablers varied with different respondent character-

istics, with no significant difference identified between barriers and respondent socio-demographic

characteristics.
Future priority areas for marine social sciences research

Respondents were asked to identify up to five research priorities for marine social sciences globally. A total

of 301 individual responses were gathered from this question. Initial thematic analysis found that not all
8 iScience 25, 104735, August 19, 2022



Table 4. Summary of the challenges or barriers to marine social sciences (N = 66; 284 individual responses)

Name of barrier % Frequency

Opportunities and capacity 21%

The relationship between the marine social sciences and other disciplines 20%

Visibility and recognition of marine social sciences 18%

Marine social sciences theory and application 12%

Engagement with policy and decision-makers 11%

Engagement with stakeholders and the public 10%

Other 8%
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responses aligned with research themes, instead they highlighted a range of perspectives on the opera-

tionalization of marine social sciences, including collaboration, outreach, and governance. Therefore,

the findings were separated and categorized as follows: (i) operationalization of marine social sciences

and (ii) research priorities for marine social sciences research.

Operationalization of the marine social sciences

Respondents highlighted five main priorities related to the operationalization of the marine social sciences

(see Table 5 for definitions of each). These were: (i) community involvement and ocean literacy (36%), (ii)

governance and decision-making processes (30%), (iii) research landscape (18%), (iv) marine sectors and

research areas (17%), and (v) communication and capacity building (10%).

As part of the question, respondents were asked to indicate their perceptions on the current research sta-

tus of each of the priority areas (i.e. no known research in this area/topic, initial research in this area/topic,

some research in this area/topic, well researched but more research is needed), with a view to identifying

priority areas for the marine social sciences (see Figure 2).

From the quantitative analysis, there was a significant difference between the research priority themes

across the level of current research being conducted for each theme (X2 (16, N = 351) = 25.2, p = 0.066).

For instance, the lowest level of research was attributed to the theme ‘‘research landscape’’; this theme

proportionally had the lowest score for ‘‘well researched with few knowledge gaps’’. This indicates that

gaps and challenges remain, with opportunities for improvement and the development of a coherent

and supportive research landscape (e.g. appropriate funding, provision of training, and capacity build-

ing) to effectively further marine social science research. In addition, it should be noted that none of the

overarching themes were identified as being ‘‘well researched with few knowledge gaps’’ suggesting

that all areas of marine social sciences research would benefit from further effort and data collection.

For these thematic priorities, we explored differences in themes across specific socio-demographic char-

acteristics (type of scientist, career stage, employment status, and geographic region—at the continental

scale). There were no significant differences found across any of the groups (see Tables SM3-6 for a detailed

summary), with the highest proportion of research priorities related to community involvement and ocean

literacy across all groups. While the differences are not significant, detailed examination of the data indi-

cated some observations that were of note. No significant differences were identified between employ-

ment status; however, those in fixed term employment more frequently mentioned topics relating to

‘‘research landscape’’ compared to any other group. Finally, no significant differences were identified

across continents. However, the analysis did indicate that participants in Africa had proportionately

more research priorities relating to community involvement and ocean literacy than other areas, whereas

Central and South America more commonly related topics associated with governance and decision-mak-

ing processes.

Future research directions and priorities for the marine social sciences

In-depth analysis was conducted to explore the research-specific priorities listed by respondents. 62 re-

spondents provided research-specific priorities (resulting in a total of 186 individual responses); which

are summarized in Figure 3 and in more detail in Table 6.
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Table 5. Description of emergent themes relating to priorities

Theme Definition and example of topics included within the theme

Community involvement and

ocean literacy

Includes all topics relating to ocean literacy, marine citizenship, and behavior change; community involvement and

co-design; coastal community engagement and adaptation; inclusion and understanding of diverse values and

knowledge within research and policy making.

Governance and decision-

making processes

Includes all topics relating to research led governance and decision-making (including understanding governance

processes, how people make decisions and how knowledge can be integrated into policy and practice) across the

science-policy-practice interface.

Research landscape Includes all topics relating to research planning, development, and implementation including: Funding,

Interdisciplinarity and collaboration; evaluation of research impact.

Marine sectors and Research

Areas

This includes topics relating to specific marine sectors and research topics/areas mentioned by respondents, including:

fisheries, blue growth, marine-protected areas, link between ocean and human health, social justice and equity.

Communication and Capacity

Building

Includes all topics relating to science communication, communication with communities but also across sectors and

research communities; skills and capacity building.
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DISCUSSION AND RECOMMENDATIONS

The marine social sciences are increasingly recognized as key to addressing the challenges facing our global

ocean, seas, and coasts (Fleming et al., 2019; Ryabinin et al., 2019). This paper presents a global assessment

of the current status and trends in marine social sciences research, highlighting a clear need to build upon ex-

isting research effort, as well as the design and use of new interdisciplinary knowledge that can support ocean

sustainability goals.With this inmind, the paper has identified a series of future priorities, both research-focused

and operational, to provide much-needed direction for the continued development and expansion of marine

social sciences globally. However, numerous challenges and barriers remain, which may affect efforts to solidify

the role of the marine social sciences within the broader field of marine science and integrate the marine social

sciences across the research-policy-practice interface.
Extent and significance of the marine social sciences

The field of marine social sciences is often perceived as a relatively nascent community (Bennett, 2019; Par-

sons et al., 2014). However, this study reaffirms that recent development and expansion of marine social

sciences is underpinned by an active, growing, diverse, and interdisciplinary network of researchers and

practitioners (McKinley et al., 2020; McKinley, 2020; Bavinck and Verrips, 2020). While there are signs of

improved recognition of the integral role of marine social sciences within decision-making and develop-

ment of sustainable ocean governance across a multiplicity of scales and contexts (e.g. through the UN

Ocean Decade), there is more to be done (van Putten et al., 2021).

Encouragingly, this study finds that the themes and priorities for marine social sciences identified by re-

spondents are largely in line with the vision and aspirations set out by a broad suite of global ocean policy

drivers. Clearly, while opportunity for improvement in these areas remains, this first attempt at a global

assessment, while dominated by certain geographies, infers a substantial and ever-growing field of marine

social sciences evidence and data. Furthermore, while recognizing the geographical bias of the data

collected, this study found reasonably high levels of agreement as to where existing research is adequate

and where additional effort is required. It is possible that this result may indicate synergies, and reflect the

prevalence of collaboration and interaction between early and late career stage researchers within the ma-

rine social sciences. Consequently, there may be opportunity to leverage these collaborations to guide the

direction of marine social sciences research into the future. Although there are, of course, gaps in knowl-

edge, methodological approaches, and geographical extent remaining (for more, see Jefferson et al.,

2021), it is abundantly clear that the marine social sciences community is making much-needed contribu-

tions to design and delivery of sustainable and effective ocean management and decision-making. There

is, therefore, a strong foundation on which future marine social sciences research activities can be built.
A pro-active research framework for the future of marine social sciences

This study has developed a research framework for the future of marine social sciences. This framework pro-

vides a foundation for the development of a marine social sciences research agenda, building on earlier

work carried out by McKinley et al. (2020). Harvesting research questions and topics from a diversity of
10 iScience 25, 104735, August 19, 2022



Figure 2. Research theme by perceived level of information available (total number of responses is 324)

The areas that are well researched are shown in shades of blue and those less well or not research are shown in shades

of red.
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horizon scanning exercises and articles is an important first step toward helping the scientific community to

generate an overview the emerging range of challenges across regions, ecosystems, and scales. While we

recognize that this study is not exhaustive and is certainly not representative of all geographies or career

stages, the research priorities for the marine social sciences identified here serve as a much-needed start-

ing point to stimulate global discussion and action during this important UN Ocean Decade, and will

inspire discussion across sectors, and further investigation within public and private research institutions,

academic institutions, NGOs, and industry (Wisz et al., 2020).

Moreover, the list of research priorities presented in this paper (Table 6) highlights a number of specific

challenges relating to ongoing ocean sustainability efforts, perhaps emphasizing the urgent need for

this work. There is opportunity, therefore, for this paper to be used as a guide within global secondary

and higher education, as well as those who establish and design research programs, to contribute to

the much-needed shift from the historical dependence on natural and physical sciences, as identified

and called for by many scholars (Jefferson et al., 2021; Gardner, 2021; Parsons et al., 2014). Additionally,

the calls for interdisciplinarity observed in this study echo recent calls from others to foster connections

and collaboration across sectors and actors, bringing in diverse perspectives from researchers, stake-

holders, communities (including Indigenous Peoples), industry, natural resource management, and policy

to work together in an integrated, inclusive approach toward achieving more equitable and sustainable

ocean futures (McKinley et al., 2020; Bavinck and Verrips, 2020; Parsons et al., 2014).

Furthermore, the relatively large early-career researcher representation in the results of this study likely pre-

sents further potential and opportunity for innovation and collaboration within the marine social sciences.

Achieving such potential requires supporting early-career graduates and researchers (e.g., improving access

to training, funding, as well as institutional and practical support) and providing them with opportunities to

network, collaborate, and innovate. Early-career researchers are well placed to innovate and champion

new approaches to addressing critical research priorities, including those identified through this study; e.g.

by providing novel perspectives and highlighting different needs and interests. Collaborations with and be-

tween early-career stage researchers are likely to improve research quality and diversity within the marine so-

cial sciences (Kelly et al., 2021a; Keynejad et al., 2021; Pannell et al., 2019), particularly in the context of

agenda-setting and the development of longer term initiatives (e.g. Brasier et al., 2020).

Finally, while this paper initially set out to present an overview of future research priorities, many factors influ-

encing the operationalization of the marine social sciences community were highlighted at numerous points

in the analytical process. The multiple calls for improved integration between natural and social sciences, and

more recently, the aspirationof theUNOceanDecade todeliver a transformational relationship between society
iScience 25, 104735, August 19, 2022 11



Figure 3. Future research priorities for the marine social sciences
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and the ocean, are perhaps a signal of a ‘‘turning of the tide’’ with regards to the role of social sciences within the

world ofmarine science and research. Crucially, however, this study highlights the opportunity to go further, and

to recognize the value of true interdisciplinarity, building on inherent interconnectivity and overlaps between

someareas of themarine social sciences, and arts andhumanities-related disciplines (seen, for example, through

the UK’s Valuing Nature Programme). Realizing this, demands systemic change (i.e. in terms of funding calls,

design, and development of pathways to impact within decision-making) and a shift in how inter-, and indeed,

transdisciplinary research is valued and championed (Cvitanovic et al., 2021a; Blythe and Cvitanovic, 2020; Kelly

et al., 2019). These themes, and more, are discussed further in the next section.
Overcoming challenges and barriers

The barriers and challenges identified in this study echo those reported by others, and continue to be prob-

lematic for the wider marine social sciences community (see e.g., McKinley et al., 2020; Bennett, 2019).

These collective reflections emphasize central issues and the need for a coordinated approach to address-

ing shared problems. As such, this paper acts as a reminder of widely recognized barriers and challenges,

and sets out a call to the community to consider how they can be addressed and navigated by working

together. While navigating these barriers is in itself challenging, insights gathered from this study suggest

that concerted effort in the following five areas would act as an initial platform for change.

Firstly, an overarching challenge identified through this study is the acknowledgment that the marine social

sciences have experienced a poor reputation, when compared to natural and physical science counter-

parts. This reflects the work of numerous authors, who have emphasized the importance of addressing

these reputational challenges (McKinley et al., 2020; Bennett, 2019). These include: the disregard for social

science methodologies; limited understanding of the rigor, robustness, and validity of social science

research and; indeed, its essential role in delivering effective ocean governance and management, which

is currently prohibited by a lack of effective pathways to policy impact or processes for meaningful knowl-

edge exchange between diverse actors (Cvitanovic et al., 2021b; McKinley et al., 2020; McKinley, 2020; Mar-

tin, 2020; Bennett et al., 2017). In this global study, we have identified several potential solutions to this

reputational misunderstanding experienced across the marine social sciences community.

Secondly, our study highlights the need to prioritize capacity building and training. This will be essential for

promoting best practice and delivering high-impact science that will inform conservation, policy, and sus-

tainable development. It may also help to reduce the occurrence and risks of ‘‘parachute science’’ and
12 iScience 25, 104735, August 19, 2022



Table 6. Future research priorities for marine social sciences (N = 62; 186 individual responses)

Research Theme Description Examples

Marine and coastal

governance and

management

Includes all topics relating to marine and coastal governance

and management, including impacts of planning and spatial

management interventions and development and delivery of

policy across all scales. Also includes themes relating to the

development of governance, legislation, and decision-making

for all aspects of marine and coast, including management of

maritime industries.

d Understand the barriers that constrain effective

governance of oceans

d Examine how non-ecological values be incorporated into

environmental impact assessments

d Development of effective and monitoring evaluation for

ocean governance (e.g., Marine Protected Areas)

d Investigate how to include new perspectives and

disciplines into management

Fisheries and fishing

communities

Includes topics relating to the value (both monetary and non-

monetary) of all scales of fisheries (including commercial,

artisanal, small scale, and recreational fisheries), governance

and management of fisheries, the welfare and wellbeing of

fishing communities, as well as direct and indirect value and

impacts across the supply chain.

d Examination into inclusion of fisher knowledge in science

and management

d Improve understanding fisher behavior/choice strategies

d Investigate role and challenges for fisheries and

aquaculture in future global seafood food security

d Research into human rights in fisheries industry

d Improve/expand data collection on small-scale fisheries

and associated industries, including post-harvest (e.g.

connectedness)

Stakeholder engagement

and participation

Relates to topics including methods of stakeholder and

community engagement and development of best practice,

and the need for meaningful stakeholder engagement across

all sectors and aspects of community to deliver effective

marine and coastal management and decision-making.

d Develop best practices for knowledge integration across

different forms of knowledge generation (e.g. Traditional

Ecological Knowledge, Local Ecological Knowledge and

Citizen Science

d Evaluate theory and link with practice associated with

broad, multisector stakeholder engagement (e.g. network

analysis to identify key stakeholders

d Improve participatory monitoring systems in order to

maintain optimized resource utilization by securing their

sustainability

d Understand ocean users, their knowledge and

motivations, to effectively engage these communities in

ocean planning and management

Blue growth and

maritime industries

Includes topics relating to all types of maritime industries,

including but not limited to tourism, recreation, marine

renewable energy, aggregates, and also including themes

relating to growth of these sectors, impacts on maritime

workers, and extended communities and the governance and

management of these systems.

d Investigate the feasibility of marine renewable energy

and its potential implications for fisheries and coastal

communities

d Research into regional Blue Growth and how it can be

defined

dStudy of power dynamics of Blue Growth

dExamine the impacts of the circular economy on blue

economy and sectors

Ocean Literacy,

citizenship and

behavior change

This overarching theme includes topics relating to the parallel

concepts of ocean literacy and marine citizenship, and

therefore includes environmental education, awareness-

raising, and behavior change (e.g. understanding how to

engender behavior change across different audiences and

types of communities).

d Understand the drivers and effective strategies to elicit

environmentally sustainable behavior

d Understand how collective action is changing with global

environmental change

d Evaluation of public understanding of marine issues and

how links to behavior

d Research into conservation marketing

Adaptation and

climate change

Relates to climate change and topics of adaptation, including

but not limited to sea level rise, coastal erosion, ocean

acidification, coral bleaching, as well as management and

governance issues, such as managed realignment, shoreline

management plans, and coastal defense. Blue carbon

initiatives are also included within the overarching theme of

blue growth.

d Understand most effective approaches to adaptation

and mitigation

d Study of impacts of climate change on socio-ecological

marine systems

d Research into plans for changes in climate, resources,

and ocean-safety

(Continued on next page)
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Table 6. Continued

Research Theme Description Examples

Valuing and connecting

with the marine

environment

Includes research relating to societal and individual connection

with the marine and coastal environment, and understanding,

measuring, and monitoring the values (economic, social, and

cultural) attributed to the seas and coastline.

d Investigate and understand the socio-cultural values that

individuals and communities attach to the marine

environment

d Quantification and scenario analysis of Ecosystem

Services (e.g. how to optimize resource exploitation and

Ecosystem Services).

d Investigate the role that values and culture play in marine

resource management

d Develop a different language of how we speak about the

communicate about the value of the marine environment

(i.e. legitimize intrinsic values)

Coasts and coastal

communities

Research the importance of recognizing the value of coastal

spaces, alongside that of the marine (i.e. under sea/ offshore)

environments.

d Understand the intersection between coastal values and

environmental significance

d Develop an understanding of the importance of blue

spaces for human health and wellbeing

d Study of land to sea interactions and connected policy

development

d Conduct a global review and evaluate the barriers and

solutions to effective regenerative development for coastal

cities

Social justice,

welfare, equity

Includes but is not limited to topics relating to access, equity,

and equitability relating to marine and coastal resources, as

well as gender equality (e.g. women in maritime industries or

the role of women in fishing communities), welfare of maritime

workers (e.g. migrant crews or those working offshore).

d Improve understanding of equitable management (e.g.,

for ocean resource use and access)

d Investigate the equity issues around access to and use of

marine resources for health and wellbeing

d Understand the role of women in fisheries

d Examination of livelihood strategies of coastal

communities and how these can be strengthened.

Other Includes areas not covered in any of the above categories. d Examination of research impact in marine social science

d Research into transdisciplinary knowledge creation in the

Marine/Ocean Space

d Develop robust socio-ecological indicators for countries

globally

d Develop and improve effectiveness of science to policy

to implementation pathways
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similar challenges (Asase et al., 2022). Additionally, targeted capacity building will be important in re-

sponding to the growing number of non-social science experts now interested in, and indeed conducting,

social science-inspired research. This will ensure an upskilling and training of non-social scientists inter-

ested in becomingmore interdisciplinary in their own research and practice (Jefferson et al., 2021; Gardner,

2021; McKinley et al., 2020; Martin, 2020; Moon et al., 2019). Alongside this, the insights gathered through

this study recognize the call for marine social sciences ‘‘champions’’, who can advocate for the inclusion of

social science research for the ocean.

Drawing on the points above, the third observation from this study is that there must be concerted effort to

achieve equity, inclusivity, and diversity across marine social sciences. While this study is perhaps limited in its

geographic scope, there was clear recognition from respondents that marine social sciences must

move beyond existing geographical boundaries. Historically, marine social sciences have perhaps been

grounded in research that was predominantly reflective of western ideologies and knowledge types. However,

recent years have witnessed a change in discourse with more and more emphasis on the importance and need

for transdisciplinarity and the inclusion of diverse voices, actors, and traditional knowledge systems for sustain-

able ocean governance (Fischer et al., 2021; Edwards et al., 2021; Bennett et al., 2021; Smith et al., 2017). In addi-

tion to considering who participates in marine social sciences research, there is also a need to be aware of who

has the opportunity to develop marine social sciences research and application skills and become a ‘‘marine so-

cial scientist’’. Building a community with inclusivity, equity, anddiversity at its core therefore also requires access
14 iScience 25, 104735, August 19, 2022
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to funding for research and capacity building to those outside of the ‘‘usual suspects’’, that transdisciplinary ap-

proaches are valued and championed, and that targeted training ismade available to those in areas where there

has been limited focus in the past (e.g. regions in the Global South). Furthermore, the marine social sciences

community can further lead the charge in terms of inclusivity by actively supporting early-career researchers,

who are increasingly beginning their careers with interdisciplinary training and problem-solving skills, and

thus have a key role in shaping the future of the marine social sciences (Kelly et al., 2021b).

Fourth, there is a clear need for integrated funding for inter- and transdisciplinary research that brings

together researchers and practitioners from across the broadest definition of ocean science and research

(e.g., see van Putten et al., 2021; McKinley et al., 2020). In exploring the disciplinary backgrounds of our

survey respondents, this study indicates a trend where a growing number of researchers are moving

across disciplinary boundaries (i.e. from natural sciences to social science-focused research) and

engaging in interdisciplinary research (Table 3). This in itself may be a response to growing calls for

increased interdisciplinarity within marine science and research (as seen in the goals of the UN Ocean

Decade and called for in earlier studies, including McKinley et al., 2020). Interdisciplinary research brings

together previously disparate ideas and concepts to produce novel ideas with high impact (Fortunato

et al., 2018). While interdisciplinary research has been shown to garner less favorable funding results

(Bromham et al., 2016), we recommend that funders draw on insights from this study which clearly illus-

trate that the marine social sciences community is not solely made up of ‘‘pure’’ social scientists—rather,

there are many people within the community who have moved between research disciplines.

Interdisciplinarity is a strength and should be seen as such. It champions the inclusion of diverse world views and

approaches. Furthermore, it can be apathway to ensuremeaningful engagement andcontributions fromall rele-

vant, particularly those who have been historically alienated from or disengaged with ocean science and policy,

thus ensuring social equity across all aspects of ocean science and decision-making (Bennett et al., 2021; van

Putten et al., 2021). Fundamentally, it must be recognized that the challenges facing the ocean will not be solved

by stakeholders one research discipline. Although there are inherent strengths of inter- and indeed, transdisci-

plinarity, there are also challenges within the types of capacity building and potential ‘‘blurring’’ of disciplinary

boundaries suggested here (see Moon et al., 2019; Moon et al., 2021; van Putten et al., 2021). The provision of

adequate funding and resources that can support the time andeffort needed to foster networkingand thedevel-

opment of collaborative relationships outside of traditional disciplinary siloes must therefore be a central

component of any future funding frameworks (Cvitanovic et al., 2021a). Crucially, the marine social sciences

must no longer be seen to be on the periphery of ocean issues or viewed as an add-on to projects—critical hu-

man dimensions insights must be incorporated from the outset of project planning and design to achieve sus-

tainability outcomes. Funding calls must reflect this need.

Finally, although notmarine social sciences in nature, it is important to note that broad environmental challenges

will influence the direction of marine social sciences research into the future. It is therefore crucial that horizon

scanning style studies are conducted regularly to sense-check the status of ocean sciences and the evidence

and data needs of decision-makers—as well as to stimulate futures thinking (e.g. Kelly et al. in prep), in order

tobeable topredict, respond to, andprioritize themost pressing of challenges.While there areof coursemyriad

‘‘unknown-unknowns’’, there is clearly a role for the global marine social sciences community in facilitating and

shaping these kinds of transformational approaches to global ocean governance and sustainability. While this

paper presents the results of the inaugural study to gather insight from the global marine social science com-

munity, there are limitations of the study that must be acknowledged as we consider its value in informing

the direction of future research. Firstly, the authors recognize the inherent complexities in designing anddissem-

inating global surveys of this extent; it is difficult to truly know the extent of the population,meaning choosing an

adequate (and therefore, representative) sample size is a challenge. While the methodological approach adop-

ted sought tominimize this, there is a clear geographical bias in our study whichmust be recognized and, where

possible, addressed in future studies to ensure the marine social science discourse is representative of global

research needs and priorities. It should be noted that, due to the lack of funding for this work, the survey was

only available to participants in English, and was disseminated using a limited range of social media platforms

and networks. While this paper nevertheless presents an initial insight into the global marine social science com-

munity, these limitations must be recognized and the dominance of the global north must be considered when

interpreting the results. Future assessments would benefit from the availability of multi-lingual data collection

tools, and also through distribution of these tools using a wider range of platforms to access those most

commonly used in the global south (e.g. Facebook and LinkedIn, rather than Twitter).
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CONCLUDING REMARKS AND RECOMMENDATIONS

This paper supports the findings of previous studies (e.g. McKinley et al., 2020; Bennett, 2019) and identified an

active and apparently continually expandingmarine social sciences community of researchers and practitioners.

Furthermore, this paper describes a community which has, and continues to face, multiple challenges and bar-

riers. However, by addressing the operational challenges identified herein and developing a comprehensive un-

derstanding of the existing research gaps and future priorities, the truepotential ofmarine social sciences can be

realized. Crucially, this paper presents a current overview of global marine social sciences research topics and

provides much-needed insight into existing knowledge gaps and priorities. Drawing on insights from the inter-

national community of marine social sciences researchers, we can visualize a pathway toward a sustainable and

fruitful marine social sciences community, through the following recommendations:

- Establish a co-designed, transdisciplinarymarine social science research agenda that can respond to

global priorities and is mobilized to address ‘‘wicked’’ problems currently facing the global ocean,

coasts, and seas. This agendamust recognize the rich diversity of disciplines encompassed by thema-

rine social sciences community and should draw on different skills, values, experiences, and knowl-

edge types to facilitate meaningful and impactful expansion of the marine social sciences.

- Increase the availability of integrated funding opportunities which promote and support ocean sci-

ence in its broadest sense—to ensure inclusion of marine social sciences research from across a range

of disciplines from the outset.

- Identify and enlist marine social sciences ‘‘champions’’ from across the science-policy and science-

innovation interfaces to advocate for marine social sciences research to be seen as an essential aspect

of ocean sciences of the future. Crucially, these champions should represent different actors and

knowledge types, and be demonstrative of the central tenets of inclusivity, social justice, and equality

discussed above (see also Bennett et al., 2021).

- Provide targeted and regionally specific training and capacity building to i) enhance the reputation

of marine social sciences, but also ii) increase capacity of marine social sciences across the science-

policy-practice sphere, including within institutional and governance processes.

Undertaking these actions will be critical for unlocking and enabling the potential of the marine social sci-

ences to contribute to sustainable, desirable, and equitable ocean futures for all.
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Österblom, H., and Nyström, M. (2020). The blue
acceleration: the trajectory of human expansion
into the ocean. One Earth 2, 43–54. https://doi.
org/10.1016/j.oneear.2019.12.016.

Kelly, R., Evans, K., Alexander, K.A., Bettiol, S.,
Corney, S., Cullen-Knox, C., Cvitanovic, C., de
Salas, K., Emad, G.R., Fullbrook, L., et al. (2021a).
Connecting to the oceans: supporting ocean
literacy and public engagement. Reviews in Fish
Biology and Fisheries 32, 123–143.

Kelly, R., Singh, P.A., Cedras, R., Dinoi, A.,
Giddens, J., Giron-Nava, A., Mason, C., Ortuno
Crespo, G., and Puskic, P.S. (2021b). A New
Generation of Ocean Leaders (The
Conversation). https://theconversation.com/a-
new-generation-of-ocean-leaders-158321.
https://theconversation.com/a-new-generation-
of-ocean-leaders-158321.

Kelly, R., Mackay, M., Nash, K.L., Cvitanovic, C.,
Allison, E.H., Armitage, D., Bonn, A., Cooke, S.J.,
Frusher, S., Fulton, E.A., et al. (2019). Ten tips for
developing interdisciplinary socio-ecological
researchers. Socioecol. Pract. Res. 1, 149–161.
https://doi.org/10.1007/s42532-019-00018-2.

Keynejad, R.C., Yapa, H.,M., and Ganguli, P.
(2021). Achieving the sustainable development
goals: investing in early career interdisciplinarity.
Humanit. Soc. Sci. Commun. 8.

Maas, B., Pakeman, R.J., Godet, L., Smith, L.,
Devictor, V., and Primack, R. (2021). Women and
Global South strikingly underrepresented among
top-publishing ecologists. Conservation Letters
14, e12797.

Mackay, M., van Putten, E.I., Yamazaki, S.,
Jennings, S., and Sibly, H. (2020). Me and my
behavior: An experiment on individual
characteristics and compliance behavior in
recreational fishing. Frontiers inMarine Science 7,
579213.

Marshall, N., van Klinken, R., Friedel, M., and
Grice, A.C. (2011). Considering the social
dimension of contentious species: the case of
buffel grass. Environ. Sci. Pol. 14, 327–338.

Martin, V.Y. (2020). Four common problems in
environmental social research undertaken by
natural scientists. Bioscience 70, 13–16.

McKinley, E. (2020). Marine Social Science
Research and Practice in the UK: A Review Report
for Defra Marine and Fisheries Team (DEFRA).
18 iScience 25, 104735, August 19, 2022
McKinley, E., Acott, T., and Stojanovic, T. (2019).
Socio-cultural dimensions of marine spatial
planning. Maritime spatial planning (Cham:
Palgrave Macmillan), pp. 151–174.

McKinley, E., Acott, T., and Yates, K.L. (2020).
Marine social sciences: looking towards a
sustainable future. Environ. Sci. Pol. 108, 85–92.
https://doi.org/10.1016/j.envsci.2020.03.015.

McKinley, E., Fletcher, S., et al. (2010). Individual
responsibility for the oceans? An evaluation of
marine citizenship by UK marine practitioners.
Ocean Coastal Management 53, 379–384.

McRobert, C.J., Hill, J.C., Smale, T., Hay, E.M.,
and van der Windt, D.A. (2018). A multi-modal
recruitment strategy using social media and
internet-mediated methods to recruit a
multidisciplinary, international sample of
clinicians to an online research study. PLoS One
13, e0200184.

Moon, K., and Blackman, D. (2014). A guide to
understanding social science research for natural
scientists. Conserv. Biol. 28, 1167–1177.

Moon, K., Blackman, D.A., Adams, V.M., Colvin,
R.M., Davila, F., Evans, M.C., Januchowski-
Hartley, S.R., Bennett, N.J., Dickinson, H.,
Sandbrook, C., et al. (2019). Expanding the role of
social science in conservation through an
engagement with philosophy, methodology, and
methods. Methods Ecol. Evol. 10, 294–302.

Moon, K., Cvitanovic, C., Blackman, D.A., Scales,
I.R., Browne, N.K., and Browne, N.,K. (2021). Five
questions to understand epistemology and its
influence on integrative marine research. Front.
Mar. Sci. 8, 574158.

Nash, K.,L., Van Putten, I., Alexander, K.A.,
Bettiol, S., Cvitanovic, C., Farmery, A.K., Flies,
E.J., Ison, S., Kelly, R., Mackay, M., and Murray, L.
(2021). Oceans and Society: feedbacks between
ocean health and human health. Reviews in Fish
Biology and Fisheries 32, 161–187. https://doi.
org/10.1007/s11160-021-09669-.

Nash, K.,L., Blythe, J.L., Fulton, E.A., Cvitanovic,
C., Halpern, B.S., Milner-Gulland, E., Addison,
P.F., Pecl, G.T., Watson, R.A., and Blanchard, J.,L.
(2020). To achieve a sustainable blue future,
progress assessments must include
interdependencies between the sustainable
development goals. One Earth 2, 161–173.

Nash, K.L., Fulton, E.A., Cvitanovic, C., Halpern,
B.S., Milner-Gulland, E.J., Watson, R.A.,
Blanchard, J.L., and Blanchard, J.,L. (2017).
Planetary boundaries for a blue planet. Nat. Ecol.
Evol. 1, 1625–1634.

Pannell, J.L., Dencer-Brown, A.,M., Greening,
S.,S., Hume, E.,A., Jarvis, R.,M., Mathieu, C.,
Mugford, J., and Runghen, R. (2019). An early-
career perspective on encouraging collaborative
and interdisciplinary research in ecology.
Ecosphere 10, e02899.
Parsons, E.C.M., Favaro, B., Aguirre, A.A., Bauer,
A.L., Blight, L.K., Cigliano, J.A., Coleman, M.A.,
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REAGENT or RESOURCE SOURCE IDENTIFIER
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Raw and Analysed Data This Paper N/A

Other
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RESOURCE AVAILABILITY

Lead contact

Further information and requests for resources and reagents should be directed to and will be fulfilled by

the lead contact, Emma McKinley (mckinleye1@cardiff.ac.uk).
Materials availability

The Horizon Scan Questionnaire is available in the Supplementary Materials of this paper.

Data and code availability

d All data reported in this paper will be shared by the lead contact upon request.

d This paper does not report original code.

d Any additional information required to reanalyze the data reported in this paper is available from the

lead contact upon request.
EXPERIMENTAL MODEL AND SUBJECT DETAILS

Ethical approval was granted by Cardiff University, as outlined in the manuscript. All participants in the

study provided their informed consent prior to completion of the questionnaire. Participant profile data

including gender, age group etc are provided in Table 1.
METHOD DETAILS

To identify current trends and gaps in marine social sciences, we adapted established horizon scanning

methodologies using an online questionnaire to obtain responses from across the global marine science

research community. The questionnaire comprised of two sections, each containing a combination of

open and closed answer format questions. Questions in section 1 were developed to understand the

background of each respondent, particularly in relation to their previous experiences within the marine

sciences and their current areas of research. Section 2 then posed a series of open-ended questions to

elucidate the respondents’ views on the existing knowledge gaps and future areas of research for the

marine social science community. Open-ended questions were used in section 2 of the survey to ensure

that responses were not limited in any way (i.e. by discipline, geographic area, scale, etc.) and to ensure

that responses were as broad as deemed necessary by the respondents. The questionnaire was piloted

through the authors’ professional networks prior to final dissemination. Respondents were recruited us-

ing a self-selection, convenience-based sample approach (Bryman, 2012), and criteria for inclusion was

provided at the onset of the online survey using the Survey Monkey Platform so that respondents could

clearly assess their eligibility to participate. In terms of expected audience, the survey targeted individ-

uals working across the diverse disciplines of the marine social sciences (as explored by McKinley et al.,

2020). This included, but was not limited to, marine researchers working within related disciplines of psy-

chology, sociology, anthropology, and political science, among others. By sharing the survey through on-

line networks, including targeted promotion of key groups known to the authors, we sought to facilitate

the inclusion of respondents and perspectives from the global south to ensure that results were as

broadly representative as possible.
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QUANTIFICATION AND STATISTICAL ANALYSIS

Due to the inclusion of open and closed questions in the questionnaire, both quantitative and qualitative

analysis was carried out on the data. N numbers are quoted alongside the results of both types of analysis

within the manuscript.

All qualitative data collected through the online questionnaire were analyzed manually adopting an emer-

gent, inductive coding approach (Glaser and Strauss 1967; Charmaz 2008). First, the data was broadly

coded against each of the four research questions outlined in the manuscript. Second, thematic coding

of the data was undertaken to develop a coherent set of key themes. This involved the identification and

interpretation of patterns or ‘themes’ in the dataset. Emergent categories were developed and revised

through a repeated review process to ensure its validity and relevance (Fleming and Vanclay, 2009; Marshall

et al., 2011). Content analysis was then used to transform the qualitative data into categorical data. Content

analysis quantified the content of the surveys in terms of the pre-determined themes or categories identi-

fied through inductive coding (Bryman, 2016). This enabled prioritisation of key themes and further statis-

tical exploration.

For the closed questions, quantitative analysis was carried out in a number of ways. Responses to the survey

questions were categorized to themes and collated, and demographic data, such as career stage, location,

background and type of scientist was collected for quantitative analysis. A Pearson’s Chi-square statistic

was used to assess homogeneity and independence across groups within the sample. This enabled us

to explore for any statistically different variations (testing for significance at an alpha value of 0.1 and

0.05; Brereton, 2020). Specifically, we explored if there was a significant difference across the demographic

data and trends in marine social science research and the challenges and enablers for marine social science

research. While inferences can be made from the survey data alone the quantitative analysis can provide

statistical backing to refute any null hypothesis that there is no relationship between any variables. Howev-

er, it should be noted that this statistical test is highly sensitive to sample size and given the relatively small

sample size and in some cases high dimensionality of categorical data (i.e. multiple possible responses for

a question) there is a chance that some statistical differences may not be picked up with this test.
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