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Abstract

For most of the scientific disciplines associated with coastal and estuarine research, workforce representation does not match the
demographics of communities we serve, especially for Black, Hispanic or Latino, and Indigenous peoples. This essay provides an
overview of this inequity and identifies how a scientific society can catalyze representational, structural, and interactional
diversity to achieve greater inclusion. Needed changes go beyond representational diversity and require an intentional commit-
ment to build capacity through inclusivity and community engagement by supporting anti-racist policies and actions. We want to
realize a sense of belonging on the part of scientists in society at large and enable research pursuits through a lens of social justice
in service of coastal communities. Minimally, this framework offers an avenue for increased recruitment of individuals from
more diverse racial and ethnic identities. More broadly, the mechanisms described here aim to create a culture in scientific
societies in which social justice, driven by anti-racist actions, produces systemic change in how members of scientific societies
approach, discuss, and address issues of inequity. We have written this essay for members of the coastal and marine science

community who are interested in change. We aim to call in new voices, allies, and champions to this work.
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Introduction

Despite widespread recognition that increasing the participation
of Black, Hispanic and Latino, and Indigenous peoples in sci-
ence, technology, engineering, and mathematics (STEM) is es-
sential to sustaining our capacity for innovation and discovery,
STEM degree programs and occupations in the United States
(National Research Council 2011; National Science
Foundation 2019) and globally (e.g., Delaine et al. 2016) con-
tinue to lack demographic diversity. This fact is also true in the
coastal, estuarine, and ocean sciences, where a gap persists
between the number of marine-discipline graduate degrees
granted and degree attainment by racial and ethnic populations
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that remain underrepresented in these fields (Garza 2015;
Johnson et al. 2016). According to data from the Integrated
Post-Secondary Education Data System (IPEDS), Black or
African American degree completion (combined undergraduate
and graduate) in marine science at United States (USA) institu-
tions is low and flat-lined, generally at 1% (or less) of the total
number of marine science degrees granted between 2010 and
2019 (U.S. Department of Education 2020). For Hispanic stu-
dents, graduation rates are only slightly higher with marine
science degree completions steadily increasing over the same
period from 2 to 13% of all awarded marine science degrees.
Degree completion for both groups (Black and Hispanic) is
substantially lower than their respective representation in the
US population (13.4% and 18.5%, respectively; US Census
2020). Bernard and Cooperdock (2018) showed that over the
last 40 years, the number of Ph.D.’s in atmospheric, earth, and
ocean sciences awarded to students identifying as American
Indian or Alaska Native, Black or African American, and
Hispanic or Latino has remained exceedingly low despite ex-
tensive educational efforts to increase diversity among STEM
students, particularly at the graduate level. Between 1973 and
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2016, fewer than 8% of 5138 ocean science Ph.D.’s were
awarded to non-white or non-Asian graduates despite a signif-
icant increase in their proportion of the overall US population
during those 40 years (Bernard and Cooperdock 2018). This
discrepancy between recruitment efforts and representation
points to a more systemic issue of bias and racism in the
geosciences.

‘While these trends are reflective of the USA, international
climate change policies informed by scientists have highlight-
ed a global “North-South” divide in research that leads to
similar inequities in representation. Blicharska et al. (2017)
report that researchers from countries in the “North,” which
are classified as high-income economies, dominate the cli-
mate conversation at the expense of researchers representing
countries from the “South,” which the authors define as upper
middle-income, lower middle-income, or low-income econo-
mies (largely countries in Asia, Africa, and Latin America).
Efforts to implement inclusive structures at the Intergovern-
mental Panel on Climate Change (IPCC) have revealed con-
tinued gaps between institutional access by governments
worldwide and actual participation (Yamineva 2017), similar
to the patterns of attempted recruitment and lack of progress
reported by Bernard and Cooperdock (2018). Despite equal
procedural rights across all countries, geographical represen-
tation in IPCC participation reflects deep differences in the
economic and social capacities of countries to engage. This
North-South divide leads to imbalances in racial representa-
tion in the global science community. While the historic leg-
acies contributing to these patterns on a global scale may dif-
fer, the resulting impact on diversity of the scientific commu-
nity is similar to the USA. This same divide is seen in publi-
cation rates, which are higher for studies on ecosystems in
temperate and cold latitudes, reducing our knowledge of
sub-tropical and tropical ecosystems (Karlsson et al. 2007).

Without a marked increase in the racial and ethnic diversity of
students obtaining geoscience degrees, all science fields includ-
ing coastal sciences risk losing the capacity to do the best science
and to design the best policy (Page 2007). By championing
equitable representation of underrepresented groups in
geosciences, coastal communities will better innovate in the face
of a changing climate and thus a changing coastal system. The
disparity in representation between white and non-white geosci-
entists is not happenstance. Recent articles (e.g., Dutt 2020) and
calls to action (NoTimeForSilence.org) have explicitly connected
the lack of diversity in STEM with institutional racism, a concept
coined by Ture and Hamilton (1967), also referred to as “sys-
temic racism.” Though many variations in the definition of the
terms “institutional” or “systemic” racism exist, the essence is a
difference in the provided level of products, goods, services,
results, or opportunities of society based upon discrimination
associated with race, skin color, culture, ethnic origin, or some
other characteristic of a particular group (Ture and Hamilton
1967; Jones 1996). Institutional racism is often embedded within
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normal practices and can intersect multiple systems (e.g., educa-
tion, transportation, recreation, housing, employment).

This essay describes the urgency of building a diverse and
inclusive workforce in coastal and estuarine science. Our vi-
sion couples the importance of workforce representation for
the communities we serve with an effort to use inclusion and
diversity initiatives as a mechanism for social justice and to
address institutionalized racism, which is deeply rooted in the
geosciences (Dutt 2020). Cuker (2020) has highlighted the
important role of the individual in realizing change around
racism. Professional societies, as institutional actors, can play
a key role in dismantling racism and broadening participation
in science (Morris and Washington 2017; Mourad et al. 2018).
We contend that scientific societies can be natural agents of
positive change in this regard and that they have an obligation
to do so. We share a case study of work by the Coastal and
Estuarine Research Federation (CERF) to articulate a way
forward to achieve greater belonging, equity, and inclusion
in the geosciences.

A Mismatch Between Coastal Communities
and Coastal Scientists

The demographic trends in ocean science graduation rates in the
USA have particularly disturbing implications for estuaries and
coasts in terms of inclusion and diversity of coastal populations
and cultures. Many USA estuarine areas are highly urbanized,
are diverse in ethnic and racial identities, and contain high con-
centrations of socially vulnerable populations. We performed
an independent sample 7-test comparing the racial and ethnic
composition of coastal, non-coastal, and shoreline areas which
provided empirical evidence of these differences. In contrast to
the trends in racial and ethnic characteristics of ocean science
graduates identified by Bernard and Cooperdock (2018), the
populations of coastal (defined as counties within the bound-
aries of coastal watersheds) and shoreline areas (defined as
counties directly next to the ocean) are more diverse than
non-coastal areas (Fig.1). Nearly across the board, average pop-
ulations of Blacks, Hispanics, Asians, and Native Americans
are higher (sometimes substantially) in USA coastal and shore-
line areas than non-coastal and non-shoreline areas. Although
Black and Hispanic populations predominate in coastal areas, it
is important to note that Asian populations (on average) are also
more than two- to threefold higher in coastal and shoreline
counties, respectively.

Although race, ethnicity, and gender were the variables
used in comparing graduation rates by Bernard and
Cooperdock (2018), it is well known that a myriad of other
characteristics add to the barriers preventing underrepresented
groups from pursuing educational opportunities in the
geosciences. To more fully understand the disparities between
a mostly white, non-Hispanic population of coastal
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Fig. 1 US county averages of racial and ethnic composition in a coastal
vs. non-coastal areas and b shoreline vs. non-shoreline areas. Data source:
US Census Bureau (2019) and NOAA (2021). Coastal counties fall
within coastal watersheds; shoreline counties are located directly
adjacent to coastal shorelines. Because coastal watersheds can be quite
large, shoreline counties may be more susceptible to coastal hazards

geoscientists and the diversity across the coastal zone, we used
the Social Vulnerability Index (SoVI®) and its constituent
indicators for USA and Puerto Rico'. SoVI measures 29 spe-
cific socio-economic and demographic characteristics
influencing individual and community capacity to prepare
for, respond to, and rebound from environmental shocks or
stressors including coastal hazards (Emrich and Cutter 2011).
At the county level, SoVI variables are standardized based on
population. Figure 2 depicts county-level social vulnerability
using five classes, where counties shaded red and pink have
higher vulnerability and counties shaded blue and light blue
have lower social vulnerability. Patterns of increased social
vulnerability in coastal areas (highlighted in light green) can
be seen along every coastline, with particularly high social
vulnerability in Alaska, Puerto Rico, Southern Texas,
Florida’s west coast, the mid-Atlantic region, the Northwest,
and in some areas of the Great Lakes. Non-coastal areas have
a larger proportion of low vulnerability counties than high

! Lack of detailed US Census data for other US Territories prevents the inclu-
sion of Guam and the USVI in the analysis.

vulnerability counties, whereas coastal and shoreline areas
have markedly more medium-high and high vulnerability
counties (Fig. 3). Interestingly, a comparative assessment of
population percentages across coastal, non-coastal, and shore-
line areas finds that coastal areas have more people living in
vulnerable counties (Fig. 3). The mismatch in socio-
demographics between those living in coastal areas and those
managing and studying coastal problems portends a growing
challenge to inclusive diversity that, if left unaddressed, could
lead to continued and possibly increased inequity for the most
vulnerable in society. Indices of social vulnerability are simi-
larly being applied around the world in the context of coastal
hazards (e.g., Chen et al. 2013; Rabby et al. 2019; Kim and
Gim 2020). While a parallel analysis contrasting coastal and
non-coastal populations and social vulnerabilities has not yet
been completed at the global scale, the demographics of the
world’s population suggests that similar patterns may emerge
and such an analysis could certainly illuminate the intersection
of community and research needs.

There are multiple approaches to incorporating human dimen-
sions of environmental issues into natural resource management
(reviewed by Bennett et al. 2017). Stakeholder engagement is
widely recognized as essential to building community support
for natural resource management and conservation projects, in-
cluding estuaries (e.g., Gregory and Wellman 2001; Hutchison
et al. 2015; Paolisso et al. 2015; Harris et al. 2021), while in-
creasing the quality of decision-making (Talley et al. 2016;
Sterling et al. 2017). It stands to reason that including broad
representation among stakeholders who are relevant to the
decision-making context will improve the salience of solutions
(e.g., Stringer et al. 2006; Yamineva 2017). Yet case studies of
stakeholder engagement in natural resource management often
fail to identify how or why stakeholders were selected (Talley
et al. 2016) or define them solely by the institutional diversity
they represent (e.g., Creed et al. 2018; DeLorme et al. 2016). The
social justice rationale for stakeholder engagement in coastal
decision-making is rarely argued for or included in initial project
planning or design (but see Cooper and McKenna 2008;
Nurhidayah and Mcllgorm 2019). This omission leaves the rep-
resentativeness of the stakeholders, particularly within Black,
Hispanic, Asian, and Indigenous communities, in question.
That is, those higher proportions of vulnerable and underrepre-
sented groups who live and work in the coastal areas are omitted
from the decision-making process that will likely disproportion-
ately impact their quality of life.

There is an urgent need to increase racial and ethnic diversity
in coastal and estuarine science to increase creativity and inno-
vative problem-solving within the complex ecological, econom-
ic, and social processes that shape our coastal environments (see
Medin and Lee 2012; Hong and Page 2004; Page 2017). There
are a small number of well-articulated visions and programs that
can provide a template for moving towards greater equity in these
areas. For example, the Chesapeake Bay Program has recently
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Fig. 2 Social Vulnerability Index (SoVI) classes by county for the USA
and Puerto Rico. Data gaps in Guam and the US Virgin Islands prohibit
calculation of the SoVI metric. It is notable that these two US territories
have large populations of Native Hawaiian and Pacific Islanders, Asians,

put forward a “Diversity Outcome” to broaden participation in
leadership, decision-making, and implementation of restoration
activities that is coupled to a strategy they name as “Restoration
from the Inside Out” (Skeo Solutions 2020). In recent years,
CEREF has hosted a Design Competition associated with biennial
conferences that seeks to propose innovative solutions around the
challenges of coastal resilience. These are now oriented towards
inclusion of underrepresented team members from local commu-
nities and Minority Serving Institutions (MSIs). These initiatives
highlight the value in broadening the perspectives and experi-
ences among our scientific community to tackle pressing
challenges.

As we commit to efforts that broaden participation, moving
forward requires an acknowledgement of the history, policies,
biases, and barriers that have led to systemic racism. For exam-
ple, by acknowledging the racial and ethnic bias of the Graduate
Record Examinations (GRE) as a metric for graduate school
admissions (e.g., Peterson et al. 2018), removing the GRE score
from graduate school applications becomes a self-evident and
relatively simple fix. However, those who have privilege in the
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and Black or African Americans. Data source: US Census Bureau, 2018
American Community Survey 5-Year Estimates, using data at https:/
data.census.gov/cedsci (13 Nov 2020)

white majority community have a responsibility to also reckon
with more challenging barriers that have contributed to a lack of
progress in recruitment and retention in the geosciences over the
past 40 years (Bernard and Cooperdock 2018; Dutt 2020). Social
scientists are documenting how exclusive climates on campus
and in the field, lack of access to mental health resources, and
implicit bias affect students from underrepresented communities
as they enter the geosciences, even as parental and mentoring
support can encourage persistence and facilitate resilience (cf.
Allen-Ramdial and Campbell 2014; Anadu et al. 2020). In addi-
tion to making coastal science more relevant to Black, Hispanic
and Latino, and Indigenous communities as a means to increase
recruitment, we must also complement these efforts with a focus
on inclusion. This element of social justice, accepting that ethnic
and racial biases have led to patterns of exclusion, is just as
critical to the path forward as valuing diversity for innovation
and creativity in the sciences. This acceptance is ultimately nec-
essary to create a working climate in the coastal sciences that
fosters a sense of belonging for all members as a hallmark of an
inclusive professional culture.
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Fig. 3 Social vulnerability class within the USA by non-coastal, coastal,
and shoreline areas and a percent of population and b percent of counties

The Role of Scientific Societies

Professional societies, through their role in helping to codify
cultural expectations (McKnight 1998), have unique opportu-
nities and obligations to enhance diversity and inclusion in
STEM (Morris and Washington 2017; Mourad et al. 2018).
Dutt (2020) identifies the important role of leadership in sci-
entific societies, where a history of white representation and
affinity bias propagates into executive and editorial boards as
well as society awardees, reinforcing the dominant white cul-
ture and perpetuating institutionalized racism. It is increasing-
ly clear that in addition to breaking down well-documented
barriers to entering higher education, including socioeconom-
ic factors and expectations of family and community (e.g.
National Research Council 2011; Garza 2015), promoting
success of underrepresented students along STEM career de-
velopment pathways depends critically on dismantling insti-
tutional bias and social injustice that lead to attrition (Tienda
2013; Allen-Ramdial and Campbell 2014; Puritty et al. 2017).
The key is cultivating a climate of inclusion or practices that
promote “meaningful social and academic interactions among
persons and groups who differ in their experiences, their

views, and their traits” (Tienda 2013). Increased emphasis
on creating environments, such as scientific societies, in
which all people feel welcomed and respected, individual
and intersectional identities are valued, and differences are
embraced, is fundamental to retaining scientists’ racial, ethnic,
and cultural identities. In Fig. 4, we outline key characteristics
of these relationships between diversity, inclusion, and sci-
ence. These are expanded below in regard to scientific socie-
ties, highlighting several geoscience organizations while
using CERF’s activities to articulate specific actions.
Inherent to engaging diverse perspectives in solving coastal
and estuarine problems is building a more diverse and inclu-
sive workforce. Scientific societies can adopt complementary
strategies to enhance three types of diversity described by the
Kardia Group (2017): representational, structural, and interac-
tional diversity. Models for increasing representational
diversity, or the proportional representation of members from
all social identities in institutions and organizations, exist in
STEM fields including ocean sciences. CERF’s Broadening
Participation Comprehensive Plan (Coastal and Estuarine
Research Federation 2019) incorporates some methods widely
used in academia and other scientific societies, including out-
reach to high school students, expanded financial support for
participation in CERF activities by students underrepresented
in STEM, and underrepresented student mentorship during
and outside of CERF conferences. It is also critical to look
for representation beyond R1 Institutions (i.e., the Carnegie
Classification of doctoral universities with very high research
activity), in particular seeking representation from MSIs such
as Historically Black Colleges and Universities, Hispanic
Serving Institutions, and Tribal Colleges and Universities.
Indeed, a number of co-authors on this essay draw on their
professional and personal experiences from MSIs where di-
versification of perspectives in coastal systems and broaden-
ing participation in research and training are key components
for increasing access to STEM fields. More novel approaches
include seeking connections to the communities in which con-
ferences are located to bring diverse local perspectives into
conversations on coastal and estuarine science and sustainabil-
ity. Commitments to increase the structural diversity of
CERF, or the incorporation of diversity into leadership, poli-
cies, and practices, provide a mechanism for change that can
ultimately be translated to the profession. Such initiatives in-
clude promoting diversity throughout all levels of the organi-
zation, including plenary conference roles and society leader-
ship, and ensuring that conference topics relevant to broaden-
ing participation are not siloed in special sessions but rather
are distributed throughout the scientific program to improve
exposure to all members and participants (see Burnett et al.
2020). The Association for the Sciences of Limnology and
Oceanography has had success in this realm, electing mem-
bers to the Board of Directors who came through their well-
known Multicultural Program. This program exemplifies how
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Fig. 4 Scientific teams, organizations, and professional societies that
have low diversity and low social inclusion, practice exclusionary
science (red quadrant), while those with higher social inclusion but still
low diversity practice club science (orange quadrant, high social cohesion
but homogeneous in nature). Scientific teams, organizations, and
professional societies that have higher diversity but low social inclusion
practice compliance science (yellow quadrant), which may have elements
of'interactional or structural diversity. Scientific teams, organizations, and
professional societies that exhibit high diversity and high social inclusion
exhibit elements of greater interactional, structural, and representational
diversity and practice transformational science, resulting in greater

these categories of diversity interact and strengthen one an-
other, with representational diversity encouraged by the
Multicultural Program impacting profound shifts in leadership
of the organization itself. The composition of the CERF
governing board and the Broadening Participation Council
(BPC) largely reflect a global North-South divide. We have
committed to expanding our intentional cross-boundary com-
munication, such as our recent inclusion of a live joint confer-
ence session with colleagues in Colombia, which can build
relationships to help transform society leadership. Current and
future initiatives to diversify society leadership in the board,
BPC, committees, and editorial appointments are critical.
Increased interactional diversity, or opportunities for people
with diverse backgrounds and life experiences to interact in
meaningful ways, is essential to create a climate of inclusion.
Approaches are wide and varied and include defining and
codifying respectful behavior; providing training on identify-
ing and minimizing unconscious bias; hiring practices that
result in workplace diversity and allyship; and training

@ Springer

L
Q
>0

Diversity

innovation and impact (green quadrant). Scientific teams, organizations,
and professional societies may be at different places within the four
quadrants or even within a specific quadrant. Scientific teams,
organizations, and professional societies can move directly from
exclusionary to transformational sciences (dashed arrow) but are more
likely to move through transitional quadrants (solid arrows).
Interactional diversity (ID) is what moves scientific teams, organization,
and professional societies into the transformational science space and
sustains them once there, but only through an intentional and iterative
process of commitment to both diversity and social inclusion.

mentors to become sponsors who actively promote their
protégés. At CERF, we see a sustained role for in-person
and remote conference workshops and webinars to ensure that
the resources and training developed for these purposes con-
tinue to improve the literacy of our white majority member-
ship. Literacy development can come from multiple sources to
avoid inadvertently reallocating resources (time, energy, fo-
cus, etc.) of underrepresented members. Additionally, CERF
anticipates offering networking and training as well as itera-
tive identification and response to additional concerns from
members who do not identify with majority identities in order
to support a sense of belonging and inclusion. Achieving
progress towards enhancing diversity, equity, inclusion, and
justice in the scientific enterprise, including scientific socie-
ties, requires commitments to all three types of diversity at all
levels, from the institutional mission to everyday affairs
(National Research Council 2011).

One key step in creating this inclusive environment is effec-
tive mentoring, which here we identify as having a critical
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impact on representational diversity. Effective mentoring is a
valued tool for professional development in general and is one
of the most important contributors to success of underrepresent-
ed students in STEM (National Research Council 2011;
Kendricks et al. 2013; Allen-Ramdial and Campbell 2014),
especially when tools and training are provided for mentors
Within the ocean and aquatic sciences, several professional
societies stand out for their long-standing, sustained conference
mentoring programs that have served as models for other soci-
eties’ efforts to build diversity. For example, the American
Geophysical Union (AGU), the Association for the Sciences
of Limnology and Oceanography (ASLO), and the Society of
Wetland Scientists (SWS) all have well-established mentoring
programs that have benefited scores of students. Each society’s
program has a unique flavor, but common to all are mentors
who help students navigate scientific sessions, career mixers,
and other networking events. These initiatives have succeeded
in attracting and retaining scientists with diverse identities to
careers in ocean and aquatic sciences and receive high marks
from past mentees as being crucial to their professional devel-
opment and persistence in STEM (Cuker et al. 2016; Johnson
et al. 2016).

At its 2017 conference, CERF embarked on deepening
conversations related to building and embracing diversity in
the society and the profession. Discussions were launched in
pre-conference workshops and were propagated through a
conference mentoring program (Rising TIDES [Toward an
Inclusive, Diverse, and Enriched Society] Conference
Program), a parallel conference-wide mentoring program, an
Inclusion Luncheon, and various scientific sessions. All of
these activities were affirmed from the podium during high-
profile plenary events. The aim of this work was to increase
awareness of inclusive diversity, identify how multiple social
identities shape interactions, and point out the hidden biases
that influence engagement. These represented efforts to shape
interactional diversity. The increased awareness fostered
through these initiatives led to a comprehensive plan for cre-
ating a culture and climate of inclusion within CERF, within
members’ home institutions, and by extension, within coastal
and estuarine science at large. Through this plan, CERF ac-
cepted the responsibility to begin to break down systemic
inequalities in the scientific society and move coastal disci-
plines forward in ways that are unique to the Federation and
the context of coastal science in a changing world. Coincident
with this work, the CERF Code of Ethics, Event Code of
Conduct, and bylaws were updated to identify specific behav-
ioral responsibilities surrounding any form of harassment, in-
timidation, and bullying. These mechanisms function together
to promote free expression and scientific exchange for all in
safe, inclusive environments. In 2018, CERF was among the
first scientific societies in the geosciences with the capacity to
end membership for violating a code of conduct. The conver-
sations and work around these efforts fundamentally

integrated broadening participation goals into CERF’s fourth
strategic plan, covering the period from 2017 to 2022 (Coastal
and Estuarine Research Federation 2018), in an effort to im-
prove both interactional and structural diversities, and this
work has continued and expanded through activities at its
2019 and 2021 conferences. For example, the 2021 confer-
ence will include an expanded Rising TIDES Conference
Program and a new society-level award to honor the signifi-
cant contributions of an individual who has worked for greater
justice, equity, diversity, and inclusion in estuarine and coastal
science, management, education, and/or stewardship, thus
highlighting work that is too often undervalued or perceived
as tangential, rather than essential to, the discipline.

Leveraging Diversity and Inclusion Efforts
to Achieve Transformational Science
Through Collective Impact

Beyond the bounds of an organization’s membership rolls,
many scientific societies articulate a public service mission
that seeks to connect progress in the scientific endeavor to
real-world challenges. In order to determine the needs of di-
verse stakeholders in coastal communities, there is a need for
intentional engagement, especially when these organizations
lag behind in representational diversity. Boundary organiza-
tions work across societal sectors to bridge the gaps among
various stakeholders and provide the link between scientific
understanding and public policy and management (Parker and
Crona 2012). Professional societies can and should serve as
boundary organizations in service to greater justice, equity,
diversity, and inclusion. Conversations and information-
gathering should be undertaken with various groups or indi-
viduals within the society itself, and within coastal communi-
ties. A key factor in community engagement success is
conducting outreach through or in partnership with an organi-
zation that has established and trusted relationships and cul-
tural knowledge within a geographic area (Mann et al. 2017).
This approach enables the scientific organization to connect to
appropriate partners and to establish trust among stakeholders.
If used appropriately, through formation of intentional and
meaningful partnerships with residents of coastal watersheds,
societies could facilitate engagement of diverse perspectives
on coastal issues and recruitment of and outreach to underrep-
resented coastal communities. For example, large organiza-
tions like the AGU have gone as far as to invest in entire
centers committed to this through their Thriving Earth
Exchange that cultivates boundary spanners who can traverse
mainstream research and stakeholder communities (Safford
et al. 2017). The URGE movement (Unlearning Racism in
Geoscience initiative: https://urgeoscience.org/) has led to
widespread efforts at geoscience institutions to begin the
work of advancing anti-racist policies and practices. CERF
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has initiatives related to the National Science Foundation’s
INCLUDES (Inclusion across the Nation of Communities of
Learners of Underrepresented Discoverers in Engineering and
Science) to create pathways for islanders from US territories
in the marine sciences that emphasize cultural competence as
an avenue for improved sense of belonging and identity in the
geosciences. With a focus on coastal waters of the USA, the
National Oceanographic and Atmospheric Administration
(NOAA) supports four Cooperative Science Centers that have
missions centered around funded training opportunities with
NOAA scientists for underrepresented identities in the ocean
sciences. The centers not only provide training opportunities
for students but also help support the development of a diverse
future workforce for NOAA who can support the agency’s
emerging research needs. Additional efforts to cultivate an
inclusive coastal community are particularly evident in the
National Sea Grant network, especially as a consequence of
the Sea Grant Diversity Equity and Inclusion Community of
Practice (NOAA Sea Grant 2018), and regional partnerships
such as the Woods Hole Scientific Community Diversity
Initiative (Woods Hole Diversity Advisory Committee 2021).

Professional societies can help scientists navigate and in-
tentionally engage all constituents of coastal communities in
conversations around issues of management and mitigation of
impacts to coastal ecosystems. There is a history of stakehold-
er engagement in science-based coastal management, but it is
critical to engage all sectors that have vested interest in coastal
issues and that bring unique perspectives and solutions to
persistent environmental impacts. As noted in studies that
gather data from a diverse range of participants (e.g., Gupta
et al. 2018), community engagement efforts should aim to
avoid creating in-group dialogues that might exclude entire
sectors of the community or favor the most outspoken or al-
ready known sectors, creating unintended bias. This bias, his-
torically fueled by institutional racism and the unwillingness
to merge environmental issues with those of social justice and
activism, marginalized and excluded Black, Hispanic, Asian,
and Indigenous peoples from the mainstream environmental
movement (Chavis 1987). As a result, the environmental sec-
tor and mainstream environmental organizations traditionally
lack diversity (Taylor 1997), which has become a top priority
and focus of organizational strategies and initiatives to en-
hance diversity, equity, and inclusion.

Looking Ahead

Professional societies play a key role in transforming coastal
science disciplines. However, transformation will only occur
when individuals, teams, organizations, and professional so-
cieties not only commit to changes that result in greater
representational and structural diversity but also create op-
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portunities for greater interactional diversity and social inclu-
sion (Fig. 4). For societies and disciplines who are predomi-
nantly white, this involves dismantling the practice of exclu-
sionary, club, and compliance science (Fig. 4), and important-
ly, committing to the work required for this change. Such
work is not only long overdue and essential to estuarine and
coastal science and management, but it is also a moral
imperative.

Definitions Box 1.

Representational diversity (RD): The proportional representation of
individuals from all social identities in institutions and organizations

Structural diversity (SD): The incorporation of equitable representation
into leadership, policies, and practices, providing a mechanism for
change that can ultimately be translated to the profession

Interactional diversity (ID): The opportunity for people with varied
backgrounds and life experiences to interact in meaningful ways. The
empowerment of groups to effectively capitalize on the benefits of
diversity

Social inclusion: Embeddedness in the social context and fabric of a
group based on relational bonds (after Fredette et al. 2016). Such
relational bonds may form within affinity groups or among individuals
who differ in their ethno-cultural backgrounds and experiences

Exclusionary science: Exhibits non-existent to low levels of inclusion,
RD, SD, and ID. Maintains majority group dominance and privilege

Club science: Exhibits high, within-group inclusion but is restricted in the
set of groups represented, resulting in low to medium levels of RD and
SD. Club science can include affinity groups for scientists historically
outside of mainstream science who support and champion one another
(e.g., #BlackInMarineScience). However, more commonly club science
has been used to maintain power structures, where participation from
non-majority groups is limited via active gate-keeping in order to
maintain comfort level and terms established by the majority group

Compliance science: Exhibits medium to high levels of RD and SD, but
low levels of inclusion. Compliance “checks the box™ on diversity
initiatives and/or EEO requirements but demands cultural assimilation
and does not promote inclusion. Permits access to previously excluded
non-majority groups through token hires and promotions without
changing the organizational culture

Transformational science (TS): Exhibits medium to high levels of RD,
SD, and ID and high levels of social cohesion, resulting in greater
innovation and impact while achieving social justice outcomes.
Authentic inclusion of non-majority groups as full participants at all
levels and in all decisions, enhancing capabilities and competencies

Definitions derived and adapted from the work of: Fredette and Bradshaw
(2007), Fredette et al. (2016), Jackson (2014), Kardia Group (2017),
and Page (2017).
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