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Interdisciplinary marine research is pivotal for
addressing ocean sustainability challenges but may
exclude diverse socio-economic, cultural, or
identity groups. Drawing on perspectives of marine
Early Career Researchers, we highlight the
importance of Diversity, Equity, and Inclusion (DEI)
in advancing interdisciplinary marine science and
present ten recommendations to enhance DEI. As
our ocean faces increasing threats, fostering DEI
within this domain is not merely an aspirational goal
but an ethical imperative.

In an era marked by a growing recognition of the interplay between the
environment and human societies, interdisciplinary marine science stands
as a relatively new and pivotal field'. Poised to tackle some of the most
pressing global challenges, interdisciplinary marine research integrates
diverse perspectives and approaches from the natural and social sciences to
create a more holistic understanding of marine social-ecological systems
(SES)*™. However, interdisciplinary marine science may fail to reach its
potential due to its lack of consideration of diversity, equity, and inclusion
(DEI) (Table 1).

Marine science in general has been shown to fall short of considering
DEI, with recent studies highlighting persistent imbalances related to
gender equity”’, cultural representation, language (i.e., English) dominance
of Global North institutions'*""?, the cost of leading on and participating in
science", sense-of-belonging', and neurodiversity'’, among other issues'’.
While there has been limited focus on the status of DEI in interdisciplinary
marine research and the extent to which the field succeeds in bringing
together diverse individuals and groups, we theorise that DEI issues, as well
as the benefits of DEIL, might be even greater in this field. This DEI
dimension is particularly crucial for Early Career Researchers (ECRs) who
represent the next generation of scientific leaders and play a key role in
developing the field"""°. To address this gap, this perspective draws on an
online workshop organised by the Interdisciplinary Marine Early Career

Network (IMECaN) of the Integrated Marine Biosphere Research Project
(IMBeR) on October 11, 2022. The workshop consisted of Plenary Sessions
and Break-out Rooms focused on three questions: (1) What does DEI mean
for your research community?; (2) What are the main challenges or barriers
to DEI that you face as an interdisciplinary marine researcher?; and (3) How
can DEI be improved or fostered within interdisciplinary marine research?
We integrated the collective experiences and perspectives of marine ECRs
on DEI in interdisciplinary marine science and used these to build argu-
ments for three main statements: (1) Diversity is essential for delivering
high-quality interdisciplinary marine science, (2) Interdisciplinarity can
provide additional challenges and complexity for minoritised groups™ when
conducting science, and (3) Interdisciplinary marine science may exclude
minoritised groups and be associated with discrimination, prejudice, and
elitism. Finally, we discuss ways forward in fostering DEI in interdisciplinary
marine research. Overall, we aim to highlight the importance of DEI in
advancing interdisciplinary marine science and identify the benefits of
embracing a more inclusive approach.

Diversity is crucial for interdisciplinary marine science. Inter-
disciplinary science is often understood as the integration of disciplines,
but we must venture beyond this conventional notion and think about
other integral dimensions of interdisciplinarity, that is, who is conducting
the research and how to ensure better representation in interdisciplinary
marine science to respond to global challenges’. As interdisciplinarity
strengthens research and diversity strengthens science””, we argue that
diversity strengthens interdisciplinarity. Interdisciplinary marine research
possesses several characteristics that can either enhance or present chal-
lenges in the context of DEL

i. Global nature of marine issues: Marine research addresses global
concerns like climate change, biodiversity loss, migratory species,
transboundary management of marine space and resources, and ocean
health®**. The interconnected nature of the ocean, in combination
with these concerns, inherently engages a diverse set of countries and
cultures, making DEI considerations a necessity.

il. Marine practicum: Marine science often involves fieldwork and sea-
going work (e.g. research cruises) which requires high-tech equipment
where resource-limited countries face considerable barriers™, may
include research on topics that are gender-sensitive in certain cultures
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Table 1 | Glossary of key terms used in this paper

Diversity is the presence of differences that may include race, gender, sexual orientation, ethnicity, nationality, socioeconomic status, language, (dis)ability, age, religious
commitment, or political perspective.

Equity is promoting justice, impartiality, and fairness within the procedures, processes, and distribution of resources by institutions or systems. In contrast to equality,
which often focuses on ensuring equal rights for all, equity also seeks to address existing inequalities to ensure equal access to opportunities.

Inclusion is an outcome achieved when participants, institutions, and programmes are truly welcoming to all, to the extent that varied individuals can engage fully in
decision-making processes and development opportunities inside an organisation or group.

Early Career Researcher is here defined as an individual who is either undertaking their degree (Master or PhD), in the initial years following the completion of their PhD, or
their first research appointment. Importantly, time since the graduation or first appointment must consider career leaves (e.g., for family care or health reasons).

Interdisciplinary research denotes research as a result of different academic disciplines working together to integrate disciplinary knowledge and methods to develop
and meet shared research goals.

Transdisciplinary research denotes research integrating diverse types of knowledge, perspectives, and methods from academic and non-academic collaborators to
develop and meet shared goals.

Interdisciplinary marine science integrates perspectives from the natural, physical, and social sciences, which were once pursued independently, to create synthetic
understandings. It involves collaboration across these disciplines and facilitates knowledge exchange between science, policy, and practice. This approach enables a
more holistic and comprehensive response to complex marine challenges. Here, the term is used broadly, and many researchers may find themselves working within this
domain, sometimes engaging in interdisciplinary work at varying levels, depending on the specific needs and goals of their research.

IMECaN is an open network for marine science ECRs including students (Undergraduate, Masters, Ph.D.) and professionals with an appointment for less than 8 years. The
network aims to provide: (1) a networking platform for ECRs to develop collaborations; (2) training and development in areas not traditionally provided through formal
education and training programmes; and (3) leadership opportunities for ECRs, particularly from developing nations. The network currently has 1243 members from 103
countries on all continents. The research interests of IMECaN’s members cover a wide range of topics and disciplines (https://imber.info/imecan-interdisciplinary-marine-
early-career-network).

Minoritised is a social constructionist approach recognising that people are actively diminished by others rather than naturally existing as a minority, as the terms “racial

minority” and “ethnic minority” imply.

(e.g., women interviewing fishers), and has lacked gender-sensitive
considerations leading to harassment and inequity for non-male
researchers””. Marine research can involve work in areas beyond
national jurisdictions (i.e., the high seas and deep seabed) where only
wealthy nations are able to conduct research®.

ili. Diverse stakeholders: The marine environment affects various stake-
holders and rights holders with different values, including Indigenous
Peoples and local communities (IPLCs), policymakers, and industries
such as fishing, shipping, mining, and tourism. Integrating and valuing
DEI when conducting interdisciplinary research becomes critical to
ensure that these diverse voices, interests, and values, including dis-
parate and marginalised voices, are meaningfully included™.

iv. Transdisciplinary collaboration: Interdisciplinary marine research
often requires collaboration between natural scientists, social scientists,
policy experts, and other knowledge holders such as IPLCs. This
diversity in expertise and knowledge systems opens the door to a wider
range of perspectives and stakeholders, which can be leveraged for a
more inclusive approach to research and a more holistic understanding
of ocean challenges. Engaging with these diverse groups requires bal-
ancing the burden of doing transdisciplinary research and considera-
tion of the power imbalances between actors® ™.

v. Indigenous and Local Knowledge: Interdisciplinary marine science
needs to incorporate and operationalise multiple types of knowledge in
the conservation and sustainable use of marine resources™. Many
IPLCs possess deep knowledge about marine environments. Yet, they
have often been excluded, marginalised, or criminalised within ocean
science and marine conservation projects”*’. Recognising and incor-
porating this knowledge (with [their] participation and permission)
and the historical legacy of marginalisation is critical not only for
robust research but also for ethical considerations and DEI
principles®*.

Therefore, to advance interdisciplinary marine science and respond to
global sustainability challenges, the inclusion of diverse voices and

knowledge is paramount. Without a deliberate focus on DEI and con-
centrated efforts to advance it, interdisciplinary marine science falls short of
its mission to encompass a wide range of perspectives and deliver com-
prehensive insights into marine science issues.

Interdisciplinarity can provide additional challenges and complexity
for minoritised groups. Added complexity of conducting inter-
disciplinary science can have consequences for specific groups in marine
science and may mean that some individuals and groups are more likely
to be included than others™ . Here, we discuss how interdisciplinary
marine science can be more challenging for ECRs and minoritised
groups.

Interdisciplinary research may present additional challenges for ECRs,
who make up a large portion of the academic workforce™, but also face
employment uncertainty, demanding workloads, and stress and
burnout'”*. The challenges faced can vary amongst ECRs and depend on
the differences in institutional support and support from supervisors and
mentors'’. ECRs that engage in interdisciplinary research face even more
challenges related to the complex problems, issues, and phenomena of
linked social-ecological systems (SES), the need for a broader methodolo-
gical toolbox, and the engagement with multiple stakeholders and
perspectives’’. Importantly, interdisciplinary ECRs require more diverse
concepts and theories relevant to multiple disciplines, places, fields of study
and processes“, and time (e.g., for communication and moderation), pla-
cing those from less established or resource-scarce positions at a
disadvantage.

The challenges of interdisciplinary research may be even more sub-
stantial for ECRs from minoritised groups™”, as they already face institu-
tional biases and structural barriers within academic and research
institutions in marine science. This is due to intersecting systems of
oppression and privilege, and legacies of colonialism in marine science,
affecting multiple social identities such as gender*®, nationality®,
ethnicity™, sexual identity, disability, economic class, and age”. This can
result in interlocking systems of racism, sexism, heterosexism, and classism
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at the macro-social structural level***’. For example, research suggests that

women of colour have been most affected by the COVID-19 pandemic™ and
have experienced the most harassment in Science, Technology, Engineering
and Mathematics (STEM) fields™.

Minoritised groups face additional challenges to career progression
due to stereotypes, biases, and a lack of sense of belonging in academia,
combined with institutional and cultural barriers. Interdisciplinary marine
science is often influenced by research priorities set by dominant groups in
the field who often act as gatekeepers'”. This may lead to issues of credibility
resulting from others viewing their interests or abilities as different or
diminished due to their identity. Furthermore, the need to engage with
multiple disciplines can expose researchers from minoritised groups to a
wider range of institutional prejudices, potentially complicating their
research endeavours. The intersection of these institutional barriers adds
layers of complexity that can affect the degree to which ethnic minorities can
undertake research (e.g., topics and concerns about being marginalised or
overlooked) and publication rates™, simultaneously reducing the likelihood

of women and ethnic minorities to attain leadership roles®.

Interdisciplinary marine science risks being non-inclusive. In our
collective experience, DEI is not sufficiently considered in interdisciplinary
marine research. Here, we discuss four ways interdisciplinary marine sci-
ence risks being non-inclusive.

First, there is a risk of a lack of diversity and representation of scientists
and practitioners in the interdisciplinary marine science community. While
STEM fields, in general, are often exclusive, emerging areas like inter-
disciplinary marine science can be particularly vulnerable to gatekeeping,
elitism, and limited diversity”'. In many cases, the norms and cultures within
marine science, and academia more broadly, are centered around male and
white-centric perspectives*>®. This can lead to male white scientists being
perceived as the primary ‘knowledge holders” and ‘gatekeepers,” resulting in
inequitable access to opportunities such as jobs, publications, and funding.
While there are ongoing efforts to increase opportunities for women,
researchers from the Global South, and marginalised communities™”’, there
is still a long way to go in how to implement well-meaning measures
equitably and avoid tokenism (e.g., use of a poster person for specific
activities including ocean capacity building programmes™).

Second, there is unequal access to interdisciplinary marine education.
Interdisciplinary marine science is still evolving and, as a result, formal
training is not provided in many places. Whether or not an ECR has access
to interdisciplinary training largely depends on their institution, the funding
they receive, their supervisor or advisor, and/or their geographical
location®. These factors might also affect the degree to which they are able to
undertake interdisciplinary research, as well as their credibility and legiti-
macy as a scientist. Previous research has shown that interdisciplinary
research and scientists may not be taken seriously or valued by their peers,
colleagues, or their institution™. In addition to the lack of training and issues
of credibility, ECRs can face other barriers such as limited funding, support,
and opportunities to undertake fieldwork, attend conferences and access
scientific literature, mentoring programmes, and networks. Such opportu-
nities are critical for supporting ECRs, particularly those facing intersecting
systems of oppression’. Recognising the above-mentioned challenges is
important when improving DEI in interdisciplinary marine science. If these
barriers are not overcome, interdisciplinary marine science and research will
continue to exclude minoritised groups and further perpetuate dis-
crimination, prejudice, exclusionary practices, and elitism.

Third, there is a lack of consideration of DEI in the design and
implementation of interdisciplinary marine science, which has con-
sequences for the quality and ethical practice of research. With a strong

focus on a handful of research institutions, many of which are in the Global
North and rooted in Eurocentric and Western perspectives”, inter-
disciplinary marine science does not often consider the realities and per-
spectives of the Global South, particularly in social-ecological contexts.
Although there are some examples, in general, interdisciplinary marine
science has lacked consideration and integration of diverse forms and
sources of knowledge including local, traditional, and Indigenous
knowledge™”. Ocean and coastal conservation and management based
solely on scientific knowledge and principles can erase or exploit the situated
and relational knowledge systems of IPLCs***". Such knowledge needs to be
incorporated through fit-for-purpose mixed methodologies and participa-
tory approaches at all stages (Box 1).

Finally, despite extensive critique, the persistence of ‘parachute sci-
ence’, where researchers study foreign contexts, geographical locations, or
populations, extracting data and knowledge without engaging or benefiting
local communities, remains a significant challenge®®. This phenomenon,
rooted in a legacy of colonisation, is perpetuated not solely by individual
researchers but also by systemic factors such as institutional and funding
structures that prioritise international collaborations and outcomes but
often lack mandates that ensure the benefit and/or involvement of local
communities/partners. This not only has implications for representation in
the field but often results in inequitable, and even harmful, research practises
2 In contrast to in-country scientists and local communities, parachute
scientists, often from the Global North, not have extensive contextual
knowledge or networks, may lack genuine interest in supporting the
development of the region, and the research and interventions may not align
with local interests, needs and ways of knowing™, potentially causing more
harm than good™®. There is an increasing need for research and inter-
ventions that are co-designed or co-produced by in-country scientists, local
stakeholders and communities, to ensure equity in the production, use, and
communication of knowledge, and the equitable distribution of research
outcomes”. Such approaches can enhance the usability, legitimacy, cred-
ibility, and relevance of knowledge, ultimately leading to better social out-
comes, including improved networking, awareness, learning, and trust-
building®.

Ways forward: Fostering Diversity, Equity, and Inclusion in inter-
disciplinary marine science. Our perspective underscores the lack of DEI
in interdisciplinary marine science, impacting underrepresented groups
and the richness and legitimacy of research-based knowledge as a result. To
promote and maintain DEI, it is crucial to create a culture that values all
voices. The absence of DEI limits expertise, cross-cultural knowledge
exchange, innovation, and effective ocean managementw. To address this,
we propose the following recommendations, enabling broader repre-
sentation across marine science communities and disciplines for a more
inclusive future (Fig. 1).

1) Implement targeted DEI actions at project and institutional levels
While an increasing number of institutions have shown commitment
to improving DEI, many efforts are based on voluntary commitments
of dedicated groups and individuals. To advance DEI, this work needs
to be valued through the allocation of resources and potentially com-
plemented by broader measures, such as improved DEI training and
DEI considerations as funding scoring criteria. DEI-related work is
often undertaken by those from underrepresented groups, which is a
DEl issue as it diverts time away from research (as exemplified by the
work done for this article). To be successful, programmes need to be
designed, implemented, and monitored by, or with the involvement of,
specialists in DEI.
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Box 1 | Positionality statement

Scholars engaged in social science research should assess how their
own positioning might contribute to their interpretations of people’s lived
experiences (i.e., researchers are not separate from the social processes
they study™). Relevant researchers’ positioning includes personal char-
acteristics, such as gender, race, affiliation, age, sexual orientation,
immigration status, personal experiences, linguistic tradition, beliefs,
biases, preferences, theoretical, political, and ideological stances, and
emotional responses to participants’. Based on best practice, we pro-
vide a positionality and reflexive statement”""2,

In total, 37 authors contributed to this perspective piece. The author
team was composed of 24 women/females, 12 men/males and 1 non-
binary/gender queer/gender-fluid individuals. Most authors were post-
PhD, holding positions in academia or the research sector, including
Postdoctoral Fellow (n = 6), Research Fellow (n = 6), Lecturer (n =3) and
Assistant Professor (n = 2). Other positions held included: Master’s stu-
dent (n = 1), consultant (n = 2), researcher or research scientist (n = 3) and
research technician (n = 1). Eleven authors were studying, either fora PhD
(n=9) or undergraduate degree (n = 2). The authors were born in six dif-
ferent continents: Africa (n = 5), Asia (n = 4), Australia and New Zealand
(n=1), Latin America and the Caribbean (n = 8), Europe (n = 16) and North
America (n = 4) (Some authors had dual nationalities; therefore, the total n
does not equal the number of authors on the paper). Just under half of the
authors (n = 20) were based in a different country to the one they were
born in. Most commonly, researchers had moved to Europe, Australia
and New Zealand, and North America. Authors came from 20 disciplinary
backgrounds, with the most frequently mentioned being: marine social
science (n = 11), marine biology (n = 9), marine ecology (n = 4) and

2) Formulate comprehensive and transformative policies on dis-
crimination These should be used to help foster DEI in marine science
in hiring, appointments, retention, and promotion. This will increase
the participation of stakeholders or experts who are often excluded in
marine science, research, governance, and decision-making processes.
To support this, it is essential to embrace and follow anti-racist and
non-discriminatory practices in research, teaching, and other scientific
spaces.

3) Support equitable international projects and networks These can
empower ECRs, providing access to connections, a sense of belonging
toa community, and sharing views and skills. ECRs often lack research
experience due to financial and social barriers, hindering their pursuit
of marine science careers. Professional support and international col-
laborations, provided they are equitable and not exploitative, are vital
in addressing these imbalances for young ocean scientists. Without this
support, particularly for minoritised or marginalised groups, indivi-
duals may feel disconnected and, in some cases, may even give up on
their aspirations. Through international networks, ECRs can create
meaningful partnerships with international colleagues early on.

4) Nominate designated DEI focal points in marine science institu-
tions This focal point can be a staff member or a group of staff
members who are responsible for facilitating and promoting DEI in all
the activities of the institution, including the hiring and promotion of
staff. The focal point, ideally trained in DEI and recognised and
compensated for this work, can be designated within the institution to
monitor, and stimulate greater consideration and awareness of, DEI by

oceanography (n = 3). All but two authors had participated in inter-
disciplinary research projects before (n = 35).

The primary and secondary authors (LK & RJS) led the design,
implementation and analysis of the workshop findings and agreed upon
the three main statements for the paper. The paper was then written by
the primary and secondary authors, alongside another co-author (RAO).
The primary and secondary authors are ECRs originating from and living
in the Global North (LK is from Finland, RJS is from the UK and resides in
Australia), are white and began in marine science, but later moved into
interdisciplinary marine science and marine social science during their
PhD and job roles. RAO devised the ways forward section. RAO is an ECR
originating from the Global South (Kenya) but living in the Global North
(Sweden). She is black and has an interdisciplinary background mainly in
natural sciences (both marine and freshwater science during her BSc,
MSc, and job roles) and marine social science during her PhD and job
roles focusing on empowering women in marine science. The three
statements were discussed with all co-authors, and they had the
opportunity to amend the statements. After gaining consensus, the full
paper was sent to all co-authors to review and contribute. However, as
the paper was written by three authors, this may have affected the
positions, values, and findings of this piece. Although the workshop was
advertised widely on social media and through IMBeR and IMECaN
networks, we acknowledge that there was more representation from the
global minority (e.g., Europe, North America, and Australia), compared to
the global majority countries. Further, there was limited representation
from gender-diverse groups. This could have affected the diversity of
views, values, and beliefs represented in this perspective.

providing information to staff or recruitment committees on policies
relevant to advancing DEI in the workplace. However, support from
institutional leaders, for example, by communicating that advancing
DEI is an institutional priority and following up with appropriate
support and resources, is critical for meaningful progress on DEI
to occur.

5) Improve participation and accessibility in international collabora-
tions It is important to recognise that limited access to funds, visa
requirements, and waiting times often hamper the participation of
experts in research projects as well as their participation in conferences
and networking that requires travel. ECRs with limited access to funds
should be included in funded projects or given grants to allow them to
participate in conferences to share their knowledge, develop networks,
and foster collaborations. While working online enhances accessibility,
it can inadvertently limit access for individuals with poor connectivity
or in diverse time zones, and the pros and cons of remote participation
should be carefully considered when planning collaborations and
events.

6) Endorse meaningful inclusion of a diverse group of experts From
different countries, including ECRs, in interdisciplinary science.
Meaningful inclusion means developing initiatives and support
systems that ensure researchers are fully empowered, enriched with
knowledge and practical experience, engaged fully in marine sci-
ence activities or operations, and can participate equally at all levels,
including management, decision-making, and leadership roles.
Importantly, without sufficient support, ECRs facing precarious
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Fig. 1 | Ten recommendations for fostering Diversity, Equity, and Inclusion in
interdisciplinary marine science. (1) Implement targeted DEI actions at project
and institutional levels; (2) formulate comprehensive and transformative policies on
discrimination; (3) support equitable international projects and networks; (4)
nominate designated DEI focal points in marine science institutions; (5) improve
participation and accessibility in international collaborations; (6) endorse

Consider
opportunities

for positive
discrimination

Highlight
bright spots
in fostering

DEI

meaningful inclusion of a diverse group of experts in research; (7) promote the value
of diverse and inclusive interdisciplinary research within academic programs; (8)
develop mentorship programmes for interdisciplinary ECRs; (9) consider oppor-
tunities for ‘positive discrimination’, when possible, to adequately; (10) highlight
and nurture bright spots in fostering DEL

conditions and limited guidance and resources may inadvertently
engage in parachute research, either because it is more accessible, or
because they lack the knowledge and means to pursue co-produc-
tion and transdisciplinary research that would better align with
local contexts and needs. Avoiding such harmful practices requires
awareness about this issue and prompting scientists with funding
for research in other countries to partner on equal grounds with
local scientists, ECRs, and institutions instead of leading this
research themselves. Funding bodies can also prioritise local
institutions and researchers with experience in implementing
transdisciplinary projects for funding calls and require detailed
descriptions of how the local community will be involved and
benefited from the research outcomes.

7) Promote the value of diverse and inclusive interdisciplinary
research within academic programmes This should be done
through actions and active communication, going beyond mere
acknowledgement. It is important to raise awareness of the need for
DEI in marine science through targeted workshops, training, con-
ferences, and capacity-building sessions, but also through sessions
on DEI within non-targeted events (e.g., regular science network
meetings/conferences). These sessions will provide opportunities to
address barriers that have not been properly tackled or addressed by
different institutions. For instance, considering the benefits of

cultural and institutional changes needed to support hiring a
diverse group of experts.

8) Develop mentorship programmes for interdisciplinary ECRs Pro-
viding mentorship opportunities can help ECRs access a diverse pool of
mentors, learn skills, and create networks. This could include providing
financial support for capacity-building/sharing and training oppor-
tunities while including them as part of the workload, rather than extra-
curricular activities.

9) Consider opportunities for ‘positive discrimination’ When possible,
to adequately pursue equity (equal access to rights and opportunities)
instead of equality (equal rights). Recognising that existing power
asymmetries and inequalities based on geographical locations, race and
gender are deeply rooted in institutions and institutionalised practices,
there is a need to actively prioritise and provide opportunities for
marginalised researchers and knowledge holders in interdisciplinary
science (i.e., decolonise science). Examples include providing transla-
tions to local languages, waiving publication and conference atten-
dance fees, and actively including researchers from minoritised groups.

10) Highlight and nurture bright spots in fostering DEI Such as lea-
dership opportunities for marginalised researchers, underrepresented
countries and regions, and ECRs. Some examples include the ICES
Journal of Marine Science’s editor mentoring programme, the Edin-
burgh Ocean Leaders programme, the ASLO Amplifying Voices
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Webinar Series and The Limnology and Oceanography Letters Early
Career Publication Honor, networking and leadership opportunities
provided by IMBeR and IMECaN networks, capacity development
programmes of the Scientific Committee on Ocean Research (SCOR),
and the Black in Marine Science network. Such initiatives serve as
inspiration, providing tangible examples of successful strategies and
encouraging similar actions.

Conclusions

Addressing present and future ocean challenges requires inter-
disciplinary cooperation. Currently, there are still gaps in engaging a
diverse group of individuals in interdisciplinary marine research. Fos-
tering DEI within the global marine science community is paramount to
cultivating a just, equitable, and welcoming scientific landscape that is
well-equipped to embrace inclusive research communities while tack-
ling pressing global challenges equitably. As the health of our ocean and
coastal ecosystems is increasingly under threat, fostering DEI within this
scientific domain is not merely an aspirational goal but an ethical
imperative.

Laura Kaikkonen'?[<, Rebecca J. Shellock®, Samiya Ahmed Selim®,
Renis Auma Ojwala’®, Beatriz S. Dias®, Shenghui Li’, Charles I. Addey?,
Ignacio Gianelli®'°, Katherine M. Maltby'!, Sara Garcia-Morales'>"3,
Juliano Palacios-Abrantes', Shan Jiang'®, Marta Albo-Puigserver'®,
Virginia A. Garcia Alonso'’, Chelsey A. Baker'®, Colleen B. Bove'®,
Stephanie Brodie®, Lol lana Dahlet?'?, Jewel Das?"?, Aislinn Dunne?,
Sebastian C. A. Ferse?"®, Ellen Johannesen?, Julia Jung®,

Eugenia Merayo Garcia®, Denis B. Karcher®, Sarah Mahadeo®,

Lucia Millan®*’, Kasali Oladepo Lawal*', Ayodele Oloko', Kelly Ortega-
Cisneros®, Stephanie Otoabasi-Akpan®, Durlave Roy*,

Samina Sharmin Rouf**, Szymon Smolinski®’, Natasa Vaidianu®"*,
Chris Whidden® & Mia Strand®

"Finnish Environment Institute, Helsinki, Finland. 2University of Helsinki,
Helsinki, Finland. *Centre for Sustainable Development Reform, Faculty of
Law and Justice, University of New South Wales, Sydney, NSW, Australia.
“Center for Sustainable Development, University of Liberal Arts
Bangladesh, Dhaka, Bangladesh. *World Maritime University-Sasakawa
Global Ocean Institute, Malm®, Sweden. ’Cooperative Institute for
Climate, Ocean, and Ecosystem Studies, University of Washington,
Seattle, WA, USA. "Guangdong Academy of Coastal Economic Belt
Development, Guangdong Ocean University, Zhanjiang, China.
8Department of Oceanography, University of Hawai'i at Manoa, Honolulu,
HI, USA. °EqualSea Lab-CRETUS. Department of Applied Economics,
Universidade de Santiago de, Compostela, Spain. '®South American
Institute for Resilience and Sustainability Studies (SARAS),

Maldonado, Uruguay. ''Gulf of Maine Research Institute, Portland, ME,
USA. Marine Environmental and Sciences Centre (MARE-ARNET),
University of Lisbon, Lisbon, Portugal. **Ecology and Biodiversity Institute
(IEB), Santiago, Chile. "Institute for the Oceans and Fisheries, The
University of British Columbia, Vancouver, BC, Canada. "*State Key
Laboratory of Estuarine and Coastal Research, East China Normal
University, Shanghai, China. '®Centro Oceanogréafico de Baleares, Instituto
Espariol de Oceanografia (IEO-CSIC), Ecosystem Oceanography Group,
Palma, Spain. '"Departamento de Biodiversidad y Biologia Experimental
(DBBE), Facultad de Ciencias Exactas y Naturales, Universidad de, Buenos
Aires, AR, Argentina. "®National Oceanography Centre, Marine Systems
Modelling, Southampton, UK. *Ursinus College; Biology Department,
Collegeville, PA, USA. 2°Environment, Commonwealth Scientific and
Industrial Research Organisation, Brisbane, QLD, Australia. ?'Leibniz

Centre for Tropical Marine Research (ZMT), Bremen, Germany. #’Instituto
de Estudos Costeiros, Universidade Federal do Para (UFPA), Bragancga,
Aldeia, Brazil. ZInstitute of Marine Sciences, University of Chittagong,
Chattogram, Bangladesh. 2‘Red Sea Research Center, King Abdullah
University of Science and Technology, Thuwal, Saudi Arabia. ®Faculty for
Fisheries and Marine Sciences (FPIK), Bogor Agricultural University (IPB),
Dramaga, Indonesia. ®Norwegian Institute for Water Research (NIVA),
Copenhagen, Denmark. ?Cobra Collective, Egham, UK. %Joint Nature
Conservation Committee, Peterborough, UK. *Australian National Centre
for the Public Awareness of Science, Australian National University,
Canberra, SA, Australia. *°Institut de Ciéncies del Mar - CSIC,

Barcelona, Spain. *'Department of Marine Science and Technology,
Federal University of Technology Akure, Akure, Nigeria. *Department of
Biological Sciences, University of Cape Town, Cape Town, South Africa.
%Federal University of Technology, Akure, Nigeria. *Bangladesh Open
University, Gazipur, Bangladesh. *Bertarelli Foundation’s Marine Science
Programme, Zoological Society of London, London, UK. **National Marine
Fisheries Research Institute, Gdynia, Poland. Faculty of Natural and
Agricultural Sciences, Ovidius University of Constanta,

Constanta, Romania. *®Interdisciplinary Center of Advanced Research on
Territorial Dynamics, University of Bucharest, Bucharest, Romania.
%Faculty of Computer Science, Dalhousie University, Halifax, NS, Canada.
“NF Ocean Nexus, Department of Development Studies, Nelson Mandela
University, Ggeberha, South Africa. e-mail: laura.kaikkonen@iki.fi

Received: 29 February 2024; Accepted: 19 September 2024;
Published online: 04 October 2024

References

1. Frazado Santos, C. et al. Advancing interdisciplinary knowledge for ocean sustainability. npj
Ocean Sustain 2, 1-7 (2023).

2. Bennett, N. J., Blythe, J., White, C. S. & Campero, C. Blue growth and blue justice: Tenrisks and
solutions for the ocean economy. Mar. Policy 125, 104387 (2021).

3. McKinley, E., Acott, T. & Yates, K. L. Marine social sciences: Looking towards a sustainable
future. Environ. Sci. Policy 108, 85-92 (2020).

4. vanPutten, |. etal. Adecade of incorporating social sciences in the Integrated Marine Biosphere
Research Project (IMBeR): Much Done, Much to Do? Front. Mar. Sci. 8, 662350 (2021).

5. Johri, S. et al. Pathways to justice, equity, diversity, and inclusion in marine science and
conservation. Front. Mar. Sci. 8, 696180 (2021).

6. deVos, A. etal. Towards equity and justice in ocean sciences. npj Ocean Sustain 2,1-10 (2023).

7. Giakoumi, S. et al. Persistent gender bias in marine science and conservation calls for action to
achieve equity. Biol. Conserv. 257, 109134 (2021).

8. Johannesen, E., Barz, F., Dankel, D. J. & Kraak, S. B. M. Gender and early career status:
variables of participation at an international marine science conference. ICES J. Mar. Sci. 80,
1016-1027 (2023).

9. Shellock, R. J. et al. Breaking down barriers: The identification of actions to promote gender
equality in interdisciplinary marine research institutions. One Earth 5, 687-708 (2022).

10. Amano, T. et al. The manifold costs of being a non-native English speaker in science. PLOS Biol.
21, €3002184 (2023).

11. Mekonnen, A. et al. What costs half a year’s pay for African scholars? Open access. Nature 596,
189-189 (2021).

12. Spalding, A. K. et al. Engaging the tropical majority to make ocean governance and science
more equitable and effective. npj Ocean Sustain. 2, 1-4 (2023).

13. Nabyonga-Orem, J., Asamani, J. A., Nyirenda, T. & Abimbola, S. Article processing charges are
stalling the progress of African researchers: a call for urgent reforms. BMJ Glob. Health 5,
003650 (2020).

14. O’Brien, L. T., Bart, H. L. & Garcia, D. M. Why are there so few ethnic minorities in ecology and
evolutionary biology? Challenges to inclusion and the role of sense of belonging. Soc. Psychol.
Educ. 23, 449-477 (2020).

15. Cosentino, M. & Souviron-Priego, L. Think of the early career researchers! Saving the oceans
through collaborations. Front. Mar. Sci. 8, 574620 (2021).

16. Osiecka, A. N., Wrébel, A., Hendricks, |.-W. & Osiecka-Brzeska, K. Being ECR in marine
science: Results of a survey among early-career marine scientists and conservationists. Front.
Mar. Sci. 9, 835692 (2022).

17. Andrews, E. J. et al. Supporting early career researchers: insights from interdisciplinary marine
scientists. ICES J. Mar. Sci. 77, 476-485 (2020).

18. Haider, L. J. etal. The undisciplinary journey: early-career perspectives in sustainability science.
Sustain Sci. 13, 191-204 (2018).

npj Ocean Sustainability | (2024)3:49


mailto:laura.kaikkonen@iki.fi
www.nature.com/npjoceansustain

npj | ocean sustainability

Comment

19. Shellock, R. J. et al. Crossing disciplinary boundaries: motivations, challenges, and enablers for
early career marine researchers moving from natural to social sciences. ICES J. Mar. Sci. 80,
40-55 (2023).

20. Robinson, A. R., McCarthy, J. J. & Rothschild, B. J. Interdisciplinary ocean science is evolving
and a systems approach is essential. J. Mar. Syst. 22, 231-239 (1999).

21. Miriti, M. N. The identity crisis of ecological diversity. Ecol. Appl. 31, 02352 (2021).

22. Hofstra, B. et al. The Diversity-Innovation Paradox in science. Proc. Nat/ Acad. Sci. 117,
9284-9291 (2020).

23. Nielsen, M. W. et al. Gender diversity leads to better science. Proc. Nat/ Acad. Sci. 114,
1740-1742 (2017).

24. Kaiser, B. A. et al. The importance of connected ocean monitoring knowledge systems and
communities. Front. Mar. Sci. 6, (2019).

25. Palacios-Abrantes, J., Reygondeau, G., Wabnitz, C. C. C. & Cheung, W. W. L. The
transboundary nature of the world’s exploited marine species. Sci. Rep. 10, 17668 (2020).

26. Tilbrook, B. et al. An enhanced ocean acidification observing network: from people to
technology to data synthesis and information exchange. Front. Mar. Sci. 6, 337 (2019).

27. Amon, D. J., Filander, Z., Harris, L. & Harden-Davies, H. Safe working environments are key to
improving inclusion in open-ocean, deep-ocean, and high-seas science. Mar. Policy 137,
104947 (2022).

28. Johannesen, E. et al. The sea change needed for gender equality in ocean-going research. Mar.
Technol. Soc. J. 56, 18-24 (2022).

29. Caldeira, M., Teixeira, H. & Hilario, A. Negotiations to implement area-based management tools
beyond national jurisdiction: the scientific community’s view. Front. Mar. Sci. 10, 1173682 (2023).

30. Pereira, L. M. et al. Developing multiscale and integrative nature-people scenarios using the
Nature Futures Framework. People Nat. 2, 1172-1195 (2020).

31. Nyboer, E. A. et al. Goals, challenges, and next steps in transdisciplinary fisheries research:
perspectives and experiences from early-career researchers. Rev. Fish. Biol. Fish. 33,
349-374 (2023).

32. Sellberg, M. M., Cockburn, J., Holden, P. B. & Lam, D. P. M. Towards a caring transdisciplinary
research practice: navigating science, society and self. Ecosyst. People 17, 292-305 (2021).

33. Strand, M. et al. Transdisciplinarity in transformative ocean governance research—reflections
of early career researchers. ICES J. Mar. Sci. 79, 2163-2177 (2022).

34. Mulalap, C. Y. et al. Traditional knowledge and the BBNJ instrument. Mar. Policy 122,
104103 (2020).

35. Bennett, N. J. et al. Ocean defenders and human rights. Front. Mar. Sci. 9, 1089049 (2023).

36. Oloko, A., Harper, S., Fakoya, K. & Sumaila, U. R. The multi-dimensional perspectives of taboos
on gender roles of fisherfolk in the Global South. Marit. Stud. 23, 1 (2024).

37. Ban, N. C. et al. Incorporate Indigenous perspectives for impactful research and effective
management. Nat. Ecol. Evol. 2, 1680-1683 (2018).

38. Vierros, M. K. et al. Considering indigenous peoples and local communities in governance of the
global ocean commons. Mar. Policy 119, 104039 (2020).

39. Gibson, E. M. et al. How support of early career researchers can reset science in the post-
COVID19 world. Cell 181, 1445-1449 (2020).

40. Sobey, A. J., Townsend, N. C., Metcalf, C. D., Bruce, K. D. & Fazi, F. M. Incorporation of early
career researchers within multidisciplinary research at academic institutions. Res. Eval. 22,
169-178 (2013).

41. Cooke, S. J. etal. Diverse perspectives on interdisciplinarity from Members of the College of the
Royal Society of Canada. FACETS 5, 138-165 (2020).

42. Kelly, R. etal. Tentips for developing interdisciplinary socio-ecological researchers. Socio Ecol.
Pr. Res. 1, 149-161 (2019).

43. Van Stavel, J. et al. Towards an increase in Diversity, Equity and Inclusion in International Ocean
Observing Practices and Initiatives. in OCEANS 2021: San Diego - Porto 1-6 (2021). https://doi.
org/10.23919/0CEANS44145.2021.9706081.

44. Ojwala, R. Status of gender equality in ocean research, conservation and management
institutions and organisations in Kenya. Afr. J. Mar. Sci. 45, 105-115 (2023).

45. Ahmadia, G. N. et al. Limited progress in improving gender and geographic representation in
coral reef science. Front. Mar. Sci. 8, 731037 (2021).

46. King, B. D. Social identities, intersectionality, and the experiences of women and women of
color in marine, aquatic, and fisheries science professions. Fisheries 48, 20-28 (2023).

47. Rdlfer, L. et al. Disentangling obstacles to knowledge co-production for early-career
researchers in the marine sciences. Front. Mar. Sci. 9, (2022).

48. Bowleg, L. The problem with the phrase women and minorities: intersectionality —an important
theoretical framework for public health. Am. J. Public Health 102, 1267-1273 (2012).

49. Crenshaw, K. Demarginalizing the intersection of race and sex: a black feminist critique of
antidiscrimination doctrine, feminist theory and antiracist politics. in Feminist Legal Theories
(Routledge, 1997).

50. Staniscuaski, F. et al. Gender, race and parenthood impact academic productivity during the
COVID-19 pandemic: From survey to action. Front. Psychol. 12, 663252 (2021).

51. Clancy, K. B. H,, Lee, K. M. N., Rodgers, E. M. & Richey, C. Double jeopardy in astronomy and
planetary science: Women of color face greater risks of gendered and racial harassment. J.
Geophys. Res.: Planets 122, 1610-1623 (2017).

52. Wanelik, K. M., Griffin, J. S., Head, M. L., Ingleby, F. C. & Lewis, Z. Breaking barriers? Ethnicity
and socioeconomic background impact on early career progression in the fields of ecology and
evolution. Ecol. Evol. 10, 6870-6880 (2020).

53. Adamovic, M. & Leibbrandt, A. Is there a glass ceiling for ethnic minorities to enter leadership
positions? Evidence from a field experiment with over 12,000 job applications. Leadersh. Q. 34,
101655 (2023).

54. Gillanders, B. M. & Heupel, M. R. Women in marine science in Australia. Mar. Freshw. Res. 70,
iiii (2019).

55. Bourabain, D. Everyday sexism and racism in the ivory tower: The experiences of early career
researchers on the intersection of gender and ethnicity in the academic workplace. Gend. Work
Organ. 28, 248-267 (2021).

56. Michalena, E., Straza, T. R. A., Singh, P., Morris, C. W. & Hills, J. M. Promoting sustainable and
inclusive oceans management in Pacific islands through women and science. Mar. Pollut. Bull.
150, 110711 (2020).

57. Ojwala, R. A., Buckingham, S., Neat, F. & Kitada, M. Understanding women’s roles, experiences
and barriers to participation in ocean science education in Kenya: recommendations for better
gender equality policy. Mar. Policy 161, 106000 (2024).

58. McKinley, E. et al. Development and expansion in the marine social sciences: Insights from the
global community. iScience 25, 104735 (2022).

59. Okafor-Yarwood, I. et al. The blue economy-cultural livelihood-ecosystem conservation
triangle: The African experience. Front. Mar. Sci. 7, 542908 (2020).

60. Crosman, K. M. etal. Social equity is key to sustainable ocean governance. npj Ocean Sustain 1,
1-9 (2022).

61. Pauwelussen, A. & Verschoor, G. M. Amphibious encounters: coral and people in conservation
outreach in Indonesia. Engag. Sci. Technol. Soc. 3, 292-314 (2017).

62. de Vos, A. The problem of ‘Colonial Science’. Sci. Am. https://www.scientificamerican.com/
article/the-problem-of-colonial-science/ (2020).

63. Stefanoudis, P. V. et al. Turning the tide of parachute science. Curr. Biol. 31,

R184-R185 (2021).

64. Woodall, L. C. et al. Co-development, co-production and co-dissemination of scientific
research: a case study to demonstrate mutual benefits. Biol. Lett. 17, 20200699 (2021).

65. Badstue, L., Petesch, P., Farnworth, C. R., Roeven, L. & Hailemariam, M. Women farmers and
agricultural innovation: marital status and normative expectations in rural Ethiopia.
Sustainability 12, 9847 (2020).

66. Singh-Peterson, L. et al. Reflections from the South Pacific — Navigating Intersectionality and
Customary Contexts to Progress Gender Equality and Gender Equity. in Integrating Gender in
Agricultural Development (eds. Singh-Peterson, L. & Carnegie, M.) 151-162 (Emerald
Publishing Limited, 2019). https://doi.org/10.1108/978-1-78973-055-520191013.

67. Norstrom, A. V. et al. Principles for knowledge co-production in sustainability research. Nat.
Sustain 3, 182-190 (2020).

68. Karcher, D. B., Cvitanovic, C., Colvin, R. M., van Putten, I. E. & Reed, M. S. Is this what success
looks like? Mismatches between the aims, claims, and evidence used to demonstrate impact
from knowledge exchange processes at the interface of environmental science and policy.
Environ. Sci. Policy 125, 202-218 (2021).

69. Cisneros-Montemayor, A. M. et al. Enabling conditions for an equitable and sustainable blue
economy. Nature 591, 396-401 (2021).

70. Holmes, A. G. D. Researcher positionality - a consideration of its influence and place in
qualitative research - a new researcher guide. Shanlax Int. J. Educ. 8, 1-10 (2020).

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

72. Secules, S. et al. Positionality practices and dimensions of impact on equity research: A
collaborative inquiry and call to the community. J. Eng. Educ. 110, 19-43 (2021).

Acknowledgements

This publication resulted in part from support from the US National Science Foundation (grant OCE-
1840868) to the Scientific Committee on Oceanic Research (SCOR). The lead authors are from the
Organising Committee of the Interdisciplinary Marine Early Career Network (IMECaN), a group within
the International Marine Biosphere Research Project (IMBeR). We would like to thank Iffat Mahamoda
Tonmoy for their assistance in analysing the workshop outcomes.

Author contributions

LK.,S.AS,R.S,KM.,S.GM,C.A,B.S.D.,I.G.,and S.L. developed the initial ideas for the study and
organised the workshop that led to this paper. L.K., R.J.S. and R.A.O. wrote the initial draft of the
paper. LK., RJ.S,, SAS.,,RAQ., B.S.D,SL,ClA, LG, KMM, SGM.,, JPA, SJ, MAP.,
VAG.A.,CAB,CBB.,SB,LID.,JD,AD,S.CAF.,EJ,JJ,EMG.,DBK,SM., LM, KO.L,
A.0.,K.O.C,S.0A,D.R,S.SR,S.S., NV, CW., M.S. contributed to the development and
refinement of the ideas and reviewed the paper.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to Laura Kaikkonen.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

npj Ocean Sustainability | (2024)3:49


https://doi.org/10.23919/OCEANS44145.2021.9706081
https://doi.org/10.23919/OCEANS44145.2021.9706081
https://doi.org/10.23919/OCEANS44145.2021.9706081
https://www.scientificamerican.com/article/the-problem-of-colonial-science/
https://www.scientificamerican.com/article/the-problem-of-colonial-science/
https://www.scientificamerican.com/article/the-problem-of-colonial-science/
https://doi.org/10.1108/978-1-78973-055-520191013
https://doi.org/10.1108/978-1-78973-055-520191013
http://www.nature.com/reprints
www.nature.com/npjoceansustain

npj | ocean sustainability Comment

Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

npj Ocean Sustainability | (2024)3:49 8


http://creativecommons.org/licenses/by/4.0/
www.nature.com/npjoceansustain

	Fostering diversity, equity, and inclusion in interdisciplinary marine science
	Outline placeholder
	Diversity is crucial for interdisciplinary marine science
	Interdisciplinarity can provide additional challenges and complexity for minoritised groups
	Interdisciplinary marine science risks being non-inclusive
	Ways forward: Fostering Diversity, Equity, and Inclusion in interdisciplinary marine science

	Conclusions
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




