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Low diversity among scientists and practitioners is rampant in conservation. Currently, conservation professionals do not reflect the same diversity of perspectives and experiences of the world as the communities who bear the largest burden for implementing—or adverse consequences for failing to implement—conservation action. Acknowledging and describing the problem is important. But policies and programmes must also be put in place to correct it. Here, we highlight some measurable benefits of workforce diversity, and give an overview of some of the barriers to inclusion in marine conservation that help perpetuate low workforce diversity. Importantly, we underscore actions that both individuals and groups can take to alleviate such barriers. In particular, we describe the establishment of an online Marine Diversity Network, which conference participants proposed during a focus group meeting at the 4th International Marine Conservation Congress. The network will serve to bring together people from across the globe, from a variety of backgrounds, and from all career stages, to share knowledge, experiences and ideas, to provide and receive mentorship in marine conservation, and to forge new collaborations. Removing barriers to diverse participation requires coordinated, mindful actions by individuals and organizations. We hope that the proposed network and other actions presented in this paper find widespread support, and that they might serve both as inspiration and guide to other groups concerned with increasing diversity and inclusivity.
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OVERVIEW

Recent calls to address low diversity among scientists and practitioners in conservation and related disciplines have been varied and numerous (e.g., Pearson and Schuldt, 2014; Tallis and Lubchenco, 2014; Taylor, 2014; Green et al., 2015; Arismendi and Penaluna, 2016). As with any societal concern, acknowledging and describing the problem is important. But this is just the first step. Policies and programmes must also be put in place to correct it and organizations must be held accountable for low workforce diversity. We agree with Arismendi and Penaluna (2016) that “because diversity has been systematically underrepresented, we likely need to consider additional ways to systematically include it.” Here, we outline one attempt by the Society for Conservation Biology Marine Section (SCB Marine Section) to address the problem of low workforce diversity and foster inclusion in marine conservation, which can be used as a model for other groups. Conference participants discussed the issue during a focus group meeting at the 4th International Marine Conservation Congress (IMCC4) in 2016 in St. John's, NL, Canada. The result is a proposed marine diversity network, which we describe here.

THE DIVERSITY CRISIS IN CONSERVATION

Most conservation scientists, educators, and practitioners are familiar with the concept of diversity. It has multiple dimensions that can be easily measured—i.e., variety, balance, and disparity (Stirling, 2007; Box 1)—and can be applied to both human and non-human systems.


Box 1. Dimensions of diversity

We must be equally as rigorous in our assessment of workforce diversity within conservation organizations as we are in our assessment of biological diversity within ecological communities. There are three distinct dimensions to diversity, which are common among disciplines: variety, balance, and disparity (Stirling, 2007).

Variety refers to the number of different types of categories that a group contains. It is the ecological equivalent of species richness (Stirling, 2007). Unfortunately, there is sometimes a tendency to limit assessments of diversity within an organization to this single property, leading to tokenism, i.e., when there is a single representative of a particular group.

Balance refers to the distribution of things across categories. It is the ecological equivalent of species evenness (Stirling, 2007). Many studies on workforce diversity are concerned with balance in terms of the proportions of people represented by particular groups within an organization vs. the proportions of people represented by particular groups within larger society (e.g., national demographics).

Disparity refers to the degree of distinctiveness or difference among categories within a group (Stirling, 2007). It is the evolutionary equivalent of phylogenetic distance among taxa on a phylogenetic tree. In our experience, few studies have examined disparity within an organization.

We assert that all three dimensions of diversity should be considered when evaluating the diversity of scientists, educators, and practitioners within marine conservation.



By all measures, low workforce diversity is rampant in conservation (Taylor, 2014), fisheries (Arismendi and Penaluna, 2016), forestry (Kern et al., 2015), and climate (Pearson and Schuldt, 2014) sciences within academic institutions and organizations founded or based in North America and Europe. These fields, like many others in science, suffer from a diversity crisis (Pearson and Schuldt, 2014). Most attention to the problem—and progress—to date has focused on issues surrounding gender inequality (e.g., Steinpreis et al., 1999; Murphy et al., 2007; Ceci and Williams, 2011; Martin, 2012; Moss-Racusin et al., 2012; Cho et al., 2014; Reuben et al., 2014; Taylor, 2014; Conti and Visentin, 2015; Kern et al., 2015; Arismendi and Penaluna, 2016). But there is also a paucity of representation by people from different races and ethnicities (Ginther et al., 2011; Pearson and Schuldt, 2014; Taylor, 2014; Arismendi and Penaluna, 2016), socioeconomic backgrounds (Taylor, 2014; Laurison and Friedman, 2016), geographic regions (Burgman et al., 2015; Meijaard et al., 2015), and other groupings.

The mainstream conservation movement in the United States, for example, is dominated by white, upper middle-class Americans (Taylor, 2014). In one of the most comprehensive studies to date, Taylor (2014) critically examined workforce diversity in 191 conservation and preservation organizations, 74 governmental environmental agencies, and 28 environmental grant-making foundations in the U.S. Her findings highlight an uncomfortable truth: the demographic composition of most U.S. environmental institutions does not reflect that of the country as a whole. Although, people of color make up 38% of the U.S. population and constitute 29% of the workforce in science and engineering, they encounter what has been called a “green ceiling” where non-white minorities do not exceed 16% of staff in environmental institutions (Taylor, 2014). Furthermore, the few people of color within these institutions rarely hold leadership positions (Taylor, 2014). The same can be said for the underrepresentation of women in leadership positions in U.S. conservation organizations, in which 70% of the presidents and board chairs are men (Taylor, 2014).

What about diversity within international, professional conservation societies such as the SCB Marine Section? In 2016, the SCB Marine Section had 819 members from 68 countries—a statistic that suggests respectable geographic diversity. However, almost three-quarters of its members (i.e., 596 people or 72.8%) were affiliated with institutions based in just four wealthy nations: the U.S., Canada, the United Kingdom and Australia (Figure 1). Almost half of all members (47.5%) were affiliated with U.S. institutions (Figure 1). The remaining 27% of members were affiliated with institutions from 64 countries, with most countries represented by fewer than five members (Figure 1). Unfortunately, lack of data prevents us from assessing diversity within the Section by other pertinent measures such as race, socioeconomic background, or even gender.
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FIGURE 1. Geographic diversity of members of the Society for Conservation Biology Marine Section in 2016. Bars represent the percentage of members affiliated with institutions based in each country. Almost three quarters of members (73%) were affiliated with institutions based in just four wealthy countries (blue bars). The remaining 27% of members were affiliated with institutions from 64 countries, and most of these countries were represented by fewer than five members (pink bar).



WHY STRIVE FOR DIVERSITY?

Just like ecological diversity is associated with a range of favorable environmental and economic consequences (Pimentel et al., 1997), there are measurable benefits of diversity in the workforce and in science endeavors. Østergaard et al. (2011) found a positive association between the likelihood of innovation within an organization and employee diversity in gender and education. Freeman and Huang (2015) revealed that greater diversity in manuscript co-authors increased the likelihood that a paper would have a high impact on science in terms of journal impact factor and number of citations. Summarizing the findings from numerous studies, Wullum Nielsen et al. (2017) showed that gender diversity can result in “better science”—described in terms such as broader scientific insights—when it occurs within a supportive institutional context (e.g., non-hierarchical structures where individuals from underrepresented groups attain a “critical mass” of between 15 and 30% of team members).

Ultimately, effective conservation solutions must consider the local contexts and values of the communities who are undertaking the actions. Currently, conservation professionals do not reflect the diversity of perspectives and experiences of the world as the communities who bear the largest burden for implementing—or adverse consequences for failing to implement—conservation action (Romero and Andrade, 2004). Conservation professionals without appropriate cultural values and contexts are unlikely to develop effective or appropriate solutions (see also Douglas and Veríssimo, 2013; Green et al., 2015). By failing to involve people from diverse backgrounds, we run the risk of isolating the goals and activities of conservation from wider society, which can lead to decreased public support for conservation. A growing body of literature, for instance, illustrates how local citizens engaging in science can increase stakeholder willingness to support and participate in activities that conserve local biodiversity (e.g., Evans et al., 2005; Cooper et al., 2007).

BARRIERS TO INCLUSION

Inclusion can be described as “welcoming and including a diverse range of people, and having their input and perspectives valued and considered within the context of a collective endeavor” (Bonta et al., 2015). Inclusion pertains to the “process and culture” of an organization (Bonta et al., 2015). It is a way of thinking and doing things within a group.

There are numerous barriers to inclusion in marine conservation, which help perpetuate low workforce diversity. In particular, significant social hurdles (e.g., gender, economic, systemic, and/or implicit institutional biases) persist in many countries to entering science careers in general, and conservation science careers in particular (Steinpreis et al., 1999; Ginther et al., 2011; Taylor, 2014; Laurison and Friedman, 2016). For example, many field assistant positions in wildlife ecology and conservation—which provide valuable experience that can improve a student's chances of being admitted to a graduate program or secure research funding—offer little or no pay (Fournier and Bond, 2015). These positions can therefore be accepted only by people with fewer financial constraints, limiting future workforce diversity in the field (Fournier and Bond, 2015). For many who do achieve careers in conservation, the barriers to accessing professional resources can be numerous and profound. These issues include, among others, the predominance of English as the language of science (Amano and Sutherland, 2013; Giehl et al., 2017), publishing practices that restrict access to knowledge behind paywalls (Fuller et al., 2014; Giehl et al., 2017), and the red tape associated with international travel to attend training or conferences. Wilson and Biggs (2016), for example, found that 34% of scientists from developing countries reported forfeiting professional opportunities due to visa delays or denials, despite spending more than 10 h, on average, on visa applications. In contrast, scientists from developed countries did not perceive current visa regulations as a significant barrier to professional travel (Wilson and Biggs, 2016).

ACTIONS TOWARD A SOLUTION: WHAT INDIVIDUALS CAN DO

Individuals can play a role in alleviating barriers to inclusion in marine conservation. We highlight three areas for action, among the many that could be undertaken.

Empower and Engage Youth from Underrepresented Groups

There are many ways to empower and enthuse young people from underrepresented groups to become conservation professionals. Contact with “real-life” conservation scientists can demystify both the science and the people doing it. These contacts can be made face-to-face—e.g., similar to Soapbox Science, a public outreach platform for promoting women scientists and their science internationally (soapboxscience.org)—or via digital means. For example, there are many “skype-a-scientist” programs that bring scientists to distant classrooms at minimal cost (e.g., Heenehan, 2014).

Increase Access to Professional Resources

Individuals can work to reduce barriers to accessing professional resources. Researchers can elect to publish their most relevant work in open-access journals or pay for open access in subscription journals (Fuller et al., 2014). This is the rationale for making the proceedings of IMCC4 open access. We acknowledge, however, that open-access publishing may not be possible for researchers who cannot afford publication fees. Individuals can also disseminate their findings to a broader audience by writing blogs, press releases and other “popular” articles with translations in non-English languages (Primack, 2001), and by posting videos online and using social media (e.g., Twitter) to share messages from conferences (Parsons et al., 2014). Even helping with rigid visa rules is possible. As part of a larger diversity initiative during IMCC4, conference organizers set up a formal system in which Section members volunteered to assist would-be conference goers with visa applications. Efforts were also made at IMCC4 to attract delegates from diverse geographies by distributing meeting marketing materials and accepting abstracts in different languages (for details see http://conbio.org/mini-sites/imcc-2016/about/imcc-for-all/).

Promote Career Advancement of Individuals from Underrepresented Groups by Being Aware of Bias

Mid- and late-career professionals can help break down barriers to advancement for individuals from underrepresented backgrounds by being conscious of bias in the supportive activities they take on. This includes writing bias-free letters of reference (Madera et al., 2009), and nominating these colleagues for awards, to give plenary addresses, and to take part in workshops and various specialized training. Sardelis and Drew (2016) found that having women as symposium organizers increased the number of female speakers at the event. Conference organizers could therefore add a stipulation that a certain percentage of accepted symposia have to include an organizer from an underrepresented group.

ACTIONS TOWARD A SOLUTION: A MARINE DIVERSITY NETWORK

Ecological and environmental societies have a variable record of concern and engagement with the issue of diversity (Box 2). Some of the more established activities focus on mentorship at annual conferences. IMCC4 participants discussed the problem of low workforce diversity and inclusion in marine conservation during a focus group meeting. Their agreed first step on the road to a solution was proposing something different: the establishment of an online-based Marine Diversity Network (MDN), which we outline here as a potential model for other groups seeking to become more diverse and inclusive.


Box 2. Actions to promote diversity: what have other groups done?

A brief survey of ecological, environmental and conservation societies in North and South America, Europe, and Oceania, reveals a wide spectrum of actions undertaken to address the diversity crisis. These actions range from differential membership fees that are lower for students and early career scientists (most societies), to published Diversity Statements (some, all very recent), the creation of Working Groups and Committees to address diversity issues (fewer), and specific programs to address the problem (fewer still). We highlight here the diversity programs of three professional societies to illustrate the variety of approaches to a shared concern.

1. Association for the Sciences of Limnology and Oceanography (ASLO)

ASLO has been building ethnic diversity through its flagship Multicultural Program (ASLOMP; http://www.aslo.org/mas) since 1990. The aim is to create cohorts of informed and connected students from underrepresented groups. Each cohort meets 2 days before the start of the annual ASLO conference. Students participate in fieldtrips and workshops on career and skills development, and attend talks by professional role models. Students are then assigned “meeting-mentors,” ASLO members who volunteer their time to mentor students throughout the meeting, and attend all social events. Many ASLOMP students also present their research in a special symposium. More than 700 students from over 150 different institutions have participated in the program so far.

2. British Ecological Society (BES)

The BES created an Equality and Diversity (E&D) Task Group in 2015, which made a set of recommendations. Twelve were implemented the following year (http://www.britishecologicalsociety.org/about/diversity-and-the-bes), demonstrating that much progress can be achieved in short order. These included:

• Establishing a Working Group to develop and oversee the delivery of the Society's E&D work

• Developing and publishing an E&D statement

• Collecting E&D data on membership

• Launching and awarding the first Equality and Diversity Champion prize

• Writing regular E&D features in the Society's newsletter

• Introducing E&D guidelines for committees and working groups

• Developing a code of conduct for BES conferences

• Including E&D criteria in the selection of Annual Meeting proposals

• Reviewing the recruitment process and introducing unconscious bias training for paid and unpaid positions

3. Ecological Society of America (ESA)

The ESA has operated a mentorship program called SEEDS (Strategies for Education in Ecology, Development, and Sustainability) since 1996 (esa.org/seeds). The purpose of SEEDS is to increase the representation of historically underrepresented minority groups within the ecological sciences. Early efforts focused on Historically Black Colleges and Universities, working through partners at the United Negro College Fund, but the program has since expanded to include other underrepresented groups. SEEDS focuses primarily on undergraduates, but there are spin-off programs targeting adults and younger students from underrepresented minority communities. SEEDS offers travel scholarships to the ESA annual meeting, and provides a mentor and guide to answer students' questions at the conference. SEEDS also organizes (and covers the costs of) educational field trips designed to expose students of all backgrounds to nature from the perspective of ecological study.



Mission

The mission of the MDN is to create a collaborative, online network that focuses on issues in marine conservation, and comprises diverse scientists, educators, and practitioners. The network will serve to bring together people from across the globe, from a variety of backgrounds, and from all stages of career development, to share knowledge, experiences and ideas, and to provide and receive mentorship. Ideally, such a network would help to build equitable relationships among diverse groups of people that lead to future collaborative work in marine conservation (see Hind et al., 2015 for a guide to international collaborations). The network will extend beyond SCB Marine Section members and be open to anyone engaged in the practice or study of marine conservation. Furthermore, membership to the MDN will be free, potentially increasing diverse participation otherwise limited by financial hurdles. In these ways, the MDN will help to promote diversity—in terms of geographic regions, cultures, expertise, employment paths, and career stages—and inclusion in marine conservation.

Goals

The IMCC4 participants identified three main goals of the MDN.

Connect People and Organizations

The MDN aims to connect people and organizations that share similar interests in marine conservation but that do not necessarily share similar backgrounds or expertise and thus, have a low likelihood of interacting. To achieve this, MDN members will contribute their profile information to a public repository, i.e., the “Marine Conservation Collective.” Profiles will contain a photo of the member, brief description of their specific interests and expertise in marine conservation, the region of the world in which they work, and some form of contact information (e.g., an email address). The IMCC4 participants also proposed to create (and maintain) a repository of web links to organizations, agencies, cooperatives, and other existing networks that specialize in issues related to marine conservation. Ideally, MDN members and marine conservation entities will be searchable on the network by key words or phrases (e.g., “marine protected areas,” “ecological economics,” “policy,” or “citizen science”), or by geographic regions.

Exchange Knowledge, Experiences, and Ideas

The MDN aims to provide a safe and welcoming online environment for the exchange of knowledge, experiences, and ideas in marine conservation. The creation of a discussion board, i.e., the “Blue Board,” on the network site is one way to achieve this goal. MDN members will be able to use the discussion board to initiate conversations on any marine conservation-related topic. Additionally, the MDN can host scheduled discussions on a regular basis on topics that are of interest to network users. Discussions will be grouped by topic and archived on the network for future reference. The MDN will have a code of conduct (e.g., see IMCC4 Code of Conduct; Favaro et al., 2016) to ensure that all discussions are conducted in a professional and civil manner. Anyone who wishes to participate in the MDN will have to sign this code of conduct. A network administrator will moderate conversations on the discussion board, and remove comments that do not comply with the code of conduct.

Provide and Receive Mentorship

A final goal of the MDN is to create the opportunity for its members to provide and receive short-term mentorship or assistance in areas related to marine conservation. We propose a program called “Mentor for a Month.” This program will encourage members to assist one another on a short-term basis on projects related to marine conservation. As part of this program, MDN members will be able to indicate on their network profile page whether they are interested in serving as a mentor. A simple means of doing so will be to have an icon (e.g., a check mark) next to each member's name, with color indicating that an individual is willing to act as a mentor during a period that can be specified. This opens the door for a potential mentee to contact a potential mentor. However, both mentor and mentee reserve the right to decline to work with one another, or to terminate a relationship early. For example, suppose a MDN member were the head of a small non-governmental organization (NGO) that focuses on ocean issues. The head of this NGO might want to run a short marketing campaign to raise awareness about dumping at a popular beach. Since they may not be an expert on conservation marketing, they may wish to search MDN member profiles for people with this knowledge and experience willing to act as a mentor for a month. They can then contact the potential mentor and pitch a proposal for mentorship.

WHERE DO WE GO FROM HERE? QUICK GUIDE TO CREATING AN ONLINE NETWORK

There are at least six key steps to making the MDN a reality, which can be broadly applied to other online networks.

Determine Network Form

Networks can have various forms. For the MDN, we envisage an internet-based environment that requires membership to participate. Other attributes of networks, however, must be considered such as whether it will be private vs. public, small vs. large, commercial vs. non-commercial, and whether membership will be free or not (Notley, 2009).

Create Network Hub

A website or similar platform (e.g., Facebook or Twitter account) must be created to act as the hub of the network. In the case of the MDN, conference participants suggested that a web page could be paired with an app with offline capabilities. Such an app would be necessary because the online nature of the network might represent a technological challenge to participation for members based in remote locations without reliable Internet access.

Secure Sustainable Funding

Most online networks require sustained funding to build, maintain, and continually upgrade the hub. Marine conservation initiatives, including online networks, tend to fail in the long term when they receive a one-time injection of equity (Hind et al., 2015). Given that free membership is essential to the MDN's mission of alleviating barriers to participation, self-funding is not an option. Funds to create and maintain the MDN and similar online networks might be obtained through multiple sources, including donations, grants, corporate sponsorships, fundraising events, and crowdfunding.

Establish a Founding Membership

Fledgling networks require a founding membership who actively support and promote their mission and work. In terms of the MDN, we envisage a committee of volunteers that will administer the network and serve for fixed terms, along with a part-time paid position for someone with expertise in forming online communities who would perform particularly complex and time-consuming tasks.

Identify and Track Quantifiable Measures of Success

To ensure accountability and transparency, networks should have quantifiable measures of success. Key metrics could include: (1) number of members, (2) number of groups (e.g., countries) represented by network members and their relative distribution and, (3) number and frequency of interactions among network members. In the case of the MDN, the number of members and frequency with which they participate in discussions on Blue Board could be important metrics of success.

Host an Official Launch Event

Hosting an official launch event is an effective way to bring exposure and generate excitement about the network to a target audience. The timing, location, and audience for the event should be carefully considered. Also, if the network has multiple features, such as proposed for the MDN (i.e., a public repository, a discussion board, and a mentorship program), one should consider whether to host a single event after all features are developed or several events as features are developed in phases. Making launch events coincide with a major gathering of interested parties is an effective strategy. The SCB Marine Section Diversity Committee, for example, is targeting the 5th International Marine Conservation Congress (IMCC5) as a launch platform for the MDN.

CONCLUSION

There are many ways to increase member diversity in an organization, and many good reasons to do so. Removing barriers to diverse participation in conservation requires coordinated, mindful actions by individuals and organizations. We outline the development of an online network to facilitate connections among diverse scientists, educators, and practitioners separated by large expanses of ocean, and transfer of knowledge and expertise relevant to solving pressing conservation problems. We hope that the proposed network and other actions presented in this paper find widespread support, and that they might serve both as inspiration and guide to other groups concerned with increasing diversity and inclusivity.
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