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Marine environments are complex and dynamic social-ecological systems, where social perceptions of ocean stewardship are diverse, resource use is potentially unsustainable, and conservation efforts rely strongly on public support or acceptance. Decreasing trust in science in recent years has led to weakened social acceptance and approval of marine conservation science. Social licence is a concept that reflects informal, unwritten public expectations about the impacts and benefits of industry and government practises, including research, on natural resources, including the ocean. Working toward improving social licence may provide opportunity to bolster support for marine conservation, by allowing communities to engage with marine issues and marine science, and voice their concerns and views. Here, we argue that marine conservation requires social licence and we highlight science advocacy, accomplished through outreach, as a means to achieve this. We identify a role for marine conservation science to engage with the public through advocacy to improve understanding and perceptions of conservation. Drawing from the literature, we describe how science advocacy can enhance social licence for marine conservation research and outline four steps that can advise marine conservation scientists to achieve and promote social licence for their research and the wider marine conservation community.
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INTRODUCTION

Marine environments are complex and dynamic social-ecological systems, where social perceptions of ocean stewardship are diverse, resource use is potentially unsustainable, and conservation efforts rely strongly on public support or acceptance. Globally, there is increasing awareness that society must be engaged in efforts to tackle marine conservation challenges. In parallel, there are increasing calls for scientists to engage more actively with society, to address publicly identified issues and questions and to improve perceptions of legitimacy of marine conservation science (Lubchenco, 2017). Trust always matters in the public sphere and whilst scientists may be regarded as “competent," this does not infer that they are also considered trustworthy (Fiske and Dupree, 2014). Issues around the public legitimacy of science are not necessarily based around public ignorance or understanding of science (Kellstedt et al., 2008). Personal beliefs also shape public perceptions of science and are distinct from a poor, or lack of, understanding about science (Fiske and Dupree, 2014).

Social licence is a concept that may be used as a tool to incentivise the public to voice concerns on marine issues that may otherwise remain unnoticed or ignored (Cullen-Knox et al., 2016). To date, no consensus definition of the concept has been achieved however, we, in this paper, consider it “an unwritten social contract” (Moffat et al., 2015) that reflects broader community opinions and expectations on the impacts and benefits of industry and government practises, including research (Edwards and Lacey, 2014). Social licence provides opportunity for ongoing engagement and two-way negotiation with the public and thus, reflects the “changing strength and quality of acceptance and approval afforded by a community of stakeholders” (Hall et al., 2014). The concept is now considered essential for successfully establishing and running natural resource projects (Hall et al., 2014) and may have potential to foster engagement and stewardship in the marine space and for ocean conservation (Kelly et al., 2017).

Social licence is founded on meeting diverse and dynamic community (stakeholder) expectations, solid relationships and meaningful communication (Hall et al., 2014; Rooney et al., 2014). In exploring its use in marine conservation science, the need for social licence can necessitate the practise of effective scientific communication (Gallois et al., 2016), which can bolster outreach and advocacy efforts. Opening public discussion and providing more accessible scientific information can improve trust and strengthen relationships with society (Mason et al., 2016), and science advocacy is a means of public engagement that can improve public awareness of, and trust in, science. In this paper, we define science advocates as people who work for a scientific cause or group, and who engage in science outreach activities to inspire and teach about science (Carney, 2014).

Whilst social licence for conservation has been discussed in the literature (i.e., Kendal and Ford, 2017; Garnett et al., 2018), to date and to our knowledge, no literature has discussed a need for marine conservation scientists to “earn” social licence. Certainly, decreasing trust in science has weakened social acceptance and social licence for marine conservation and science in recent years, and scientific priorities are often misaligned with marine stakeholder priorities (i.e., Mason et al., 2016). Within science culture, scientists’ engagement with society is often viewed as an inferior pursuit to research (Martin, 2017). The prevalent “publish or perish culture” commends academic accomplishment over public engagement when allocating tenure, and this is a structural limitation for scientists who recognise the value of public science engagement, but who will receive no accreditation for their efforts.

Another hurdle for scientists willing to engage is that scientists are trained to communicate their research via “the scientific method” (Green et al., 2018) and as a result, the readability of scientific papers is decreasing over time (Plavén-Sigray et al., 2017). Acknowledging uncertainty in research outputs is also a practise that is inherent to science, but which can diminish the perceived public legitimacy and authority of science (Zehr, 2000). The communication of marine conservation science will inevitably involve uncertainty and marine scientists should be aware as to how this can potentially undermine public incentive to respond to threats and deterioration in the marine environment. Scientific uncertainty may promote public disengagement and the deference of any responsibility and urgency for action (Morton et al., 2010).

Marine conservation scientists should not assume that the “public” (typically including coastal and fishing communities, indigenous groups, policy makers and others) share their world views and assumptions about marine environments and resources (Kohler and Brondizio, 2017). Gaps are often apparent between the public’s and marine scientists’ perceptions of threats to the marine environment (Lotze et al., 2018). Societies’ lack of trust in expertise of all kinds, including science and government, has heightened globally in recent years (Nichols, 2017), with academics and their institutions regarded as ivory towers conducting research in isolated realms. Suppression and distrust in science is a global phenomenon and conservation science is increasingly seen as irrelevant (Parsons et al., 2015). Modern marine conservation challenges demand a “hands-on” approach, whereby scientists can respond to public needs transparently (Lubchenco, 2017).

The vast majority of marine science remains outside the public’s direct experience and the public depend on other parties to inform and guide them in their interpretation of ocean science. Whilst science communicators have an invaluable role to play in science outreach (which we discuss below), scientists must also communicate their science to earn and maintain public trust. Third-party communication distances the public from science and may create distrust. Further, scientists risk their message being lost or miscommunicated by messengers who might not understand the true complexity of the science, or the importance of framing issues in context. Science outreach and advocacy, by marine conservation scientists, can engage communities in marine issues, and improve their perceptions of marine science and conservation.

Science outreach, more generally, centres around building capacity, fostering trust and developing scientific understanding (Varner, 2014). Science advocacy employs outreach, but focuses on ensuring that specific scientific outputs are shared with relevant people (i.e., a targeted “public”) in formats that are clearly understandable to them (Parsons, 2013). Advocacy can be considered a more personal means of communication because scientists can voice personal elements of their work and research to form a connexion with the public, and build trust through this relatedness and transparency. Science advocacy may provide a means to build rapport with society and elicit a connexion, to earn legitimacy, support and thus, social licence for marine conservation science.

Science outreach and advocacy can also substantially impact upon scientists, who become more aware of public views relevant to their own science, and gain a variety of skills not formally taught in degree training (Beck et al., 2006). Further benefits may incentivise marine scientists to engage in outreach and advocacy activities. For example, the March for Science recognises this need for publicly communicated science and has become an international “force for science advocacy,” that champions the role of science, to ensure its role and relevance in political decision-making. Scientific research remains largely publicly funded and society expects that its investment in science will yield the best science available, to produce something useful (Lubchenco, 1998). Outreach and advocacy are necessary to ensure that the public are informed about this best and useful science, and public engagement is increasingly an obligation for scientists. This is evidenced by funding schemes, such as the Australian Research Council’s National Innovation and Science Agenda, which require supported researchers to engage with the end-users of their science.

Modern scrutiny of science requires scientists themselves to earn credibility. The ocean is often considered the “next frontier” of conservation but activities in conservation increasingly require public support and social licence to be successful (Bennett, 2018). Here, we argue that marine conservation requires social licence and that science advocacy (via outreach by marine conservation scientists) may provide a means to achieve this. We identify a role for science advocacy to enhance social licence for marine conservation research and highlight four key steps that can advise marine scientists to achieve and promote social licence for the research that informs and underpins marine conservation.

While not all scientists can, will, or need to engage in outreach and advocacy, marine conservation science in particular, as a field that is so germane to communities, needs to promote its research more clearly to the wider public. Developing respectful dialogue with society may allow marine conservation scientists to earn respect as a source of factual information and expertise. Passionate workers in their respective fields, many conservation scientists are likely already advocates without realising it (Parsons, 2016). Sharing this passion and advocacy with their wider community can enhance their credibility and promote social licence for marine conservation science. Below, we elucidate four steps for marine scientists to advocate their research, and build social licence for ocean research that underpins marine conservation.

ENGAGE WITH OTHER DISCIPLINES: APPRECIATE THE VALUE OF SOCIAL SCIENCE

The need for social licence highlights the important role of human dimensions and public perceptions in conservation (Kendal and Ford, 2017). A scientifically engaged society can empower and incorporate the public in constructing democratic, scientifically informed governance and decision-making, and this promotes social licence for science. The vast majority of marine conservation science occurs outside of the public sphere and the public depend on other parties to explain and guide their interpretation of marine science. We cannot expect that marine scientists and conservationists can expand their skills toward understanding public perceptions of science, and conducting science advocacy in response, on their own. Multidisciplinary discussions with social scientists, natural scientists, educators, psychologists, conservation marketing and others can connect diverse perceptions to enhance communication on marine conservation science and practise. Public perceptions research may be a valuable source of information to identify and understand society’s diverse interpretations of marine science and conservation (Jefferson et al., 2015).

Interdisciplinary marine research is becoming more prevalent (i.e., Thébaud et al., 2017; Alexander et al., 2018). Marine protected areas research, as an example, has evolved from managing areas for biological conservation, to also incorporating social dimensions that promote sustainable resource protection adaptive to social and ecological needs (Agardy et al., 2003). Interdisciplinary marine research, similar to science advocacy, is not without its challenges (Alexander et al., 2018). However, interdisciplinary training (or at least, understanding) is a tool that allows a new generation of researchers to reconsider their research objectives, adopt new approaches that compliment other spheres of research and enhance socio-ecological outcomes that can promote social licence for marine conservation science. Early-career researchers are increasingly educated and encouraged to conduct more applied research, to collaborate across disciplines and to engage with local communities. Certainly, the global conservation community is adopting more collaborative and integrated approaches for conservation (Bennett and Roth, 2018) and there are increasing opportunities for researchers to collaborate across disciplines and with society, including workshops, summer schools and conferences, such as International Marine Conservation Congress.

UNDERSTAND THAT SCIENCE HAS MULTIPLE AUDIENCES: THERE IS NO “GENERAL” PUBLIC

The public funding that supports most scientists infers a social responsibility to address public needs and to share science with society to maintain a “social contract” or social licence for their research (Lubchenco, 1998). Be it with policy-makers or the public, scientists should acknowledge that scientific language can have variable applications and consequences, dependent on communicator, audience, and context (Gallois et al., 2016; Drakou et al., 2017). Jargon and slang can produce wedges of misunderstanding, not only excluding stakeholders but also eroding trust between them (Mason et al., 2016).

Effective communication requires speaking in “languages” that people understand, it is based heavily on trust and thus, scientists are required to communicate clearly and honestly (Cooke et al., 2017). Marine conservation scientists, perhaps more than other scientists, should to be willing to “leave [our] comfort zone behind,” to communicate across different languages, research in new circles and welcome other opinions (Mascia et al., 2003). Marine conservation scientists can create and adopt new languages and in some cases, let go of their familiar definitions and assumptions and work to accept ambiguity, if this can create positive engagement with science (Fleming and Howden, 2016). For instance, improving the accessibility of scientific writing, to a range of audiences with different needs, can boost the impact of academic publications in a practical and applied sphere outside of the lab (Doubleday and Connell, 2017).

Inaccessibility is an oft-cited reason for lack of trust in information, particularly digitally available information (Hart and Liu, 2003). The online scientific newspaper “The Conversation” is a platform which allows scientists (and others) to communicate their research in easily-understandable formats, as a freely available resource. The paper’s growing readership is indicative of the public legitimacy and trust it has achieved since its development. Marine conservation scientists, for example, can work to increase their relevance and legitimacy by sharing their science, via adapted research papers, with a broader public readership.

Marine conservation scientists should also be aware that online platforms continue to alter the means by which public information is accessed and opinions are formed. The internet has become the “go-to” and preferred source of public information on science. Online users are observed to focus on limited sets of websites and entrench themselves within distinct online communities, or “clusters” (Schmidt et al., 2017). This promotes “confirmation bias,” the tendency for people to seek out and register information that confirms their worldview and ignore contradictory information, which can influence public perceptions of science (van der Linden et al., 2017). Meaningful, understandable and open scientific discussion with the public is necessary to maintain social licence than can evolve with society.

IMPROVE SCIENTIFIC TRANSPARENCY: OPEN SCIENCE TO THE PUBLIC

Science is founded on objective observation and description of the world around us and advocacy is tightly linked to subjective views and values on how that world should be. Yet, marine conservation scientists can engage in science outreach and advocacy without risking their scientific credibility or that of their scientific method (Kotcher et al., 2017). A large proportion of the public do want to know about science (Searle, 2014) and scientists could share their research through means that are more publicly accessible. Scientific communication that is fact-based, transparent and open can provide a tool for scientists to improve public understanding and appreciation of marine issues, without ever requiring persuasion.

“Proactive, persistent, clear and resonant messages are required” to promote trust in science (Gropp, 2017) and there are myriad ways that scientists can open science to the public. For example, Massive Open Online Courses (MOOCs) are free, open-enrollment web-based courses that are a resource for the public to learn about science directly from scientists. These courses provide a flexible way for the public to improve their own scientific knowledge, learning directly from experts from a wide range of scientific fields. MOOCs also facilitate scientists’ ability to engage with large groups of interested public, often from the comfort of their own office.

“Skype A Scientist1” is another initiative that links scientists to classrooms and students across the globe. Its aim is to link students to “real scientists,” to improve their understanding and appreciation of science and to interact with scientists. “Let Science Speak2” is a similar online platform that aims to “humanise and amplify the voices of real scientists.” It provides public science information in various forms of media, including short videos, podcasts, editorials and social media, and aims to educate the public about current science and to foster support and social licence for scientists and their research.

Marine conservation scientists may also engage the services of professional science communicators, to inform themselves on best available knowledge and practise for disseminating their research, and which can save time for pursuing their important research further (Illingworth, 2017). Professional science communicators are qualified professionals who understand the need to address the context of particular marine science issues, and best means to connect theses message, to their public audiences. Whilst science is the focal message, the delivery and the messenger are also factors supporting the (un)sucessful uptake of information by any public audience. Engaging the public in science can provide a means to achieve a more ocean literate society and enhance marine citizenship, stewardship and social licence for marine conservation (McKinley et al., 2017).

DIVERSIFY PUBLIC OUTREACH: THERE ARE INFINITE WAYS TO ENGAGE AND COMMUNICATE

Public platforms that encourage exchange of opinions and concerns (i.e., participatory meetings, citizen juries, MSC Certification for fisheries, opportunities for engagement with local government) are necessary to engage society and to promote social licence for marine conservation science. Science education in schools, which involves marine scientists in outreach and teaching, can also play an important role in enhancing ocean citizenship and literacy and public support for conservation science. Targeted events, such as “science camps,” considerably increase youth interest in marine science and champion science as an acceptable and viable career path (Kataržyté et al., 2017).

As highlighted above, the internet is the preferred source of public information on science, thus, it is a valuable media on which to engage and communicate with the public. The #OceanOptimism campaign is an example of active public engagement on marine conservation science issues which aims to demonstrate that not all ocean news is “doom and gloom.” The movement shares positive information about successful marine conservation efforts, including an online “monthly round-up” of positive ocean news. This collaborative movement has been hugely successful in communicating science to the public and to date, the hashtag has been seen by over 74 million internet users3.

Informal outreach can also be effective. For example, Science in the Pub is an Australia-wide initiative that brings evidence-based research to an interested public, who “weigh the evidence…with beer.” Citizen science is another rapidly expanding phenomenon that can influence research questions and provide the public with a voice in local environmental decision-making (Bonney et al., 2016). Recent developments in citizen science have bolstered projects’ abilities to reach and inform wide audiences on important local, national and global issues, including marine debris, ocean plastics and climate change (Nursey-Bray et al., 2018) and actively engage the public in marine conservation science. Citizen science may be instrumental in “breaking down the barriers” between science and the public (Vann-Sander et al., 2016), improving science literacy, enhancing legitimacy of science (McKinley et al., 2017) and promoting its social licence.

CONCLUSION

The need for social licence for marine conservation, and the science that informs it, necessarily opens science to the public. Scientific impact is not only a function of economic and industrial interests and uses, but of social factors too. Marine conservation science should demonstrate itself legitimate, credible and trustworthy because positive public perceptions of science are required to ensure it is relevant and robust. Undoubtedly, the public hold some responsibility for informing themselves about science. However, we argue that scientists can engage and appeal to the public, by advocating for marine conservation science and highlighting issues and threats to the marine environment.

Given the “wicked” complexity of most marine environmental problems and conservation challenges, adequate communication and cooperative effort between researchers from diverse disciplinary backgrounds is the way forward and time is of the essence. Marine conservation science needs social licence. Marine conservation scientists can engage and gain public support for their research and the conservation of marine spaces, systems and resources.

AUTHOR CONTRIBUTIONS

RK is the primary author and this work is a component of her Ph.D. thesis. AF and GP are her two supervisors and contributed to conceiving the topic of this paper and the development of the argument and writing.

FOOTNOTES

1skypeascientist.com

2letsciencespeak.com

3oceanoptimism.org

REFERENCES

Agardy, T., Bridgewater, P., Crosby, M. P., Day, J., Dayton, P. K., Kenchinhgton, R., et al. (2003). Dangerous targets? Unresolved issues and ideological clashes around marine protected areas. Aquat. Conserv. 13, 353–367. doi: 10.1002/aqc.583

Alexander, K. A., Hobday, A. J., Cvitanovic, C., Ogier, E., Nash, K. L., Cottrell, R. S., et al. (2018). Progress in integrating natural and social science in marine ecosystem-based management research. Mar. Freshw. Res. doi: 10.1071/MF17248

Beck, M. R., Morgan, E. A., Strand, S. S., and Woolsey, T. A. (2006). Volunteers bring passion to science outreach. Science 314, 1246–1247. doi: 10.1126/science.1131917

Bennett, N. J. (2018). Navigating a just and inclusive path towards sustainable oceans. Mar. Policy 97, 139–146. doi: 10.1016/j.marpol.2018.06.001

Bennett, N. J., and Roth, R. (2018). Realizing the transformative potential of conservation through the social sciences, arts and humanities. Biol. Conserv. doi: 10.1016/j.biocon.2018.07.023

Bonney, R., Phillips, T. B., Ballard, H. L., and Enck, J. W. (2016). Can citizen science enhance public understanding of science? Public Underst. Sci. 25, 2–16. doi: 10.1177/0963662515607406

Carney, J. P. (2014). Science advocacy, defined. Science 345:243. doi: 10.1126/science.1258492

Cooke, S. J., Gallagher, A. J., Sopinka, N. M., Nguyen, V. M., Skubel, R. A., Hammerschlag, N., et al. (2017). Considerations for effective science communication. Facets 2, 233–248. doi: 10.1139/facets-2016-0055

Cullen-Knox, C., Eccleston, R., Haward, M., and Lester, L. (2016). Contemporary challenges in environmental governance: technology, governance and the social licence. Environ. Policy Gov. 27, 3–13. doi: 10.1002/eet.1743

Doubleday, Z. A., and Connell, S. D. (2017). Publishing with objective charisma: breaking science’s paradox. Trends Ecol. Evol. 32, 803–805. doi: 10.1016/j.tree.2017.06.011

Drakou, E. G., Kermagoret, C., Comte, A., Trapman, B., and Rice, J. C. (2017). Shaping the future of marine socio-ecological systems research: when early-career researchers meet the seniors. ICES J. Mar. Sci. 74, 1957–1964. doi: 10.1093/icesjms/fsx009

Edwards, P., and Lacey, J. (2014). Can’t climb the trees anymore: social licence to operate, bioenergy and whole stump removal in Sweden. Soc. Epistemol. 28, 239–257. doi: 10.1080/02691728.2014.922637

Fiske, S. T., and Dupree, C. (2014). Gaining trust as well as respect in communicating to motivated audiences about science topics. Proc. Natl. Acad. Sci. U.S.A. 111, 13593–13597. doi: 10.1073/pnas.1317505111

Fleming, A., and Howden, S. M. (2016). Ambiguity: a new way of thinking about responses to climate change. Sci. Total Environ. 571, 1271–1274. doi: 10.1016/j.scitotenv.2016.07.162

Gallois, C., Ashworth, P., and Leach, J. (2016). The language of science and social licence to operate. J. Lang. Soc. Psychol. 36, 1–16.

Garnett, S. T., Zander, K. K., and Robinson, C. J. (2018). Social licence as an emergent property of political interactions: response to Kendal and Ford, 2017. Conserv. Biol. 32, 734–736. doi: 10.1111/cobi.13113

Green, S. J., Grorud-Colvert, K., and Mannix, H. (2018). Uniting science and stories: perspectives on the value of storytelling for communicating science. Facets 3, 164–173. doi: 10.1139/facets-2016-0079

Gropp, R. E. (2017). Time for collective action. Bioscience 67:587.

Hall, N. L., Lacey, J., and Carr-Cornish, S. (2014). Social licence to operate: understanding how a concept has been translated into practice in energy industries. J. Clean. Prod. 86, 301–310. doi: 10.1016/j.jclepro.2014.08.020

Hart, P. E., and Liu, Z. (2003). Trust in the preservation of digital information. Commun. ACM 46, 93–97. doi: 10.1145/777313.777319

Illingworth, S. (2017). Delivering effective science communication: advice from a science communicator. Semin. Cell Dev. Biol. 70, 10–16. doi: 10.1016/j.semcdb.2017.04.002

Jefferson, R., McKinley, E., Capstick, S., Fletcher, S., Griffen, H., Milanese, M., et al. (2015). Understanding audience: making public perceptions research matter to marine conservation. Ocean Coast. Manage. 115, 61–70. doi: 10.1016/j.ocecoaman.2015.06.014

Kataržyté, M., Hille, S., and Terlecka, R. (2017). Promoting marine science: international science camp as a platform. Mar. Policy 84, 76–81. doi: 10.1016/j.marpol.2017.07.003

Kellstedt, P. M., Zahran, S., and Vedlitz, A. (2008). Personal efficacy, the information environment and attitudes towards global warming and climate change in the United States. Risk Anal. 28, 113–126. doi: 10.1111/j.1539-6924.2008.01010.x

Kelly, R., Pecl, G. T., and Fleming, A. (2017). Social licence in the marine sector: a review of understanding and application. Mar. Policy 81, 21–28. doi: 10.1016/j.marpol.2017.03.005

Kendal, D., and Ford, R. M. (2017). The role of social license in conservation. Conserv. Biol. 32, 493–495. doi: 10.1111/cobi.12994

Kohler, F., and Brondizio, E. S. (2017). Considering the needs of inigenous and local populations in conservation programs. Conserv. Biol. 31, 245–251. doi: 10.1111/cobi.12843

Kotcher, J. E., Myers, T. A., Vraga, E. K., and Stenhouse, N. (2017). Does engagement in advocacy hurt the credibility of scientists? Results from a randomized national survey experiment. Environ. Commun. 11, 415–429. doi: 10.1080/17524032.2016.1275736

Lotze, H. K., Guest, H., O’Leary, J., and Tuda, A. (2018). Public perceptions of marine threats and protection from around the world. Ocean Coast. Manage. 152, 14–22. doi: 10.1016/j.ocecoaman.2017.11.004

Lubchenco, J. (1998). Entering the century of the environment: a new social contract for science. Science 279, 491–497. doi: 10.1126/science.279.5350.491

Lubchenco, J. (2017). Environmental science in a post-truth world. Ecol. Soc. Am. 15:3. doi: 10.1002/fee.1454

Martin, J. (2017). Let science be a springboard for politics. Nature 546:577. doi: 10.1038/546577a

Mascia, M. B., Brosius, J. P., Dobson, T. A., Forbes, B. C., Horowitz, L., McKean, M. A., et al. (2003). Conservation and the social sciences. Conserv. Biol. 17, 649–650. doi: 10.1046/j.1523-1739.2003.01738.x

Mason, J. G., Rudd, M. A., and Crowder, L. B. (2016). Ocean research priorities: similarities and differences among scientists, policymakers and fishermen in the United States. Bioscience 67, 418–428. doi: 10.1093/biosci/biw172

McKinley, D. C., Miller-Rushing, A. J., Ballard, H. L., Bonney, R., Brown, H., Cook-Patton, S. C., et al. (2017). Citizen science can improve conservation science, natural resource management and environmental protection. Biol. Conserv. 208, 15–28. doi: 10.1016/j.biocon.2016.05.015

Moffat, K., Lacey, J., Zhang, A., and Leipold, S. (2015). The social licence to operate: a critical review. Forestry 89:cv044.

Morton, T. A., Rabinovich, A., Marshall, D., and Bretschneider, P. (2010). The future that may (or may not) come: how framing changes responses to uncertainty in climate change communications. Glob. Environ. Change 21, 103–109. doi: 10.1016/j.gloenvcha.2010.09.013

Nichols, T. (2017). The Death of Expertise: the Campaign Against Established Knowledge and why it Matters. Oxford: Oxford University Press.

Nursey-Bray, M., Palmer, R., and Pecl, G. T. (2018). Spot, log, map: assessing a marine virtual citizen science program against Reed’s best practice for stakeholder participation in environmental management. Ocean Coast. Manage. 15, 1–9. doi: 10.1016/j.ocecoaman.2017.10.031

Parsons, E. C. M. (2013). Editorial: so you want to be a Jedi? Advice for conservation advocates wanting to advocate for their findings. J. Environ. Stud. Sci. 3, 340–342. doi: 10.1007/s13412-013-0133-0

Parsons, E. C. M. (2016). ’Advocacy’ and ’Activism’ are not dirty words - How activists can better help conservation scientists. Front. Mar. Sci. 3:229. doi: 10.3389/fmars.2016.00229

Parsons, E. C. M., DellaSala, D. A., and Wright, A. J. (2015). Is marine conservation science becoming irrelevant to policy makers? Front. Mar. Sci. 2:102. doi: 10.3389/fmars.2015.00102

Plavén-Sigray, P., Matheson, G. J., Schiffler, B. C., and Thompson, W. H. (2017). The readability of scientific texts is decreasing over time. eLife 5:e27725. doi: 10.7554/eLife.27725

Rooney, D., Leach, J., and Ashworth, P. (2014). Doing the social in social license. Soc. Epistemol. 28, 209–218. doi: 10.1080/02691728.2014.922644

Schmidt, A. L., Zollo, F., Del Vicario, M., Bessi, A., Scala, A., Caldarelli, G., et al. (2017). Anatomy of news consumption on facebook. Proc. Natl. Acad. Sci. U.S.A. 114, 3035–3039. doi: 10.1073/pnas.1617052114

Searle, S. D. (2014). How do Austrlians Engage With Science? Preliminary Results From a National Survey. Canberra: Australian National Centre for the Public Awareness of science (CPAS) The Australian National University.

Thébaud, O., Link, J. S., Kohler, B., Kraan, M., López, R., Poos, J. J., et al. (2017). Managing socio-ecological systems: picturing the future. ICES J. Mar. Sci. 74, 1965–1980. doi: 10.1093/icesjms/fsw252

van der Linden, S., Leiserowitz, A., Rosenthal, S., and Maibach, E. (2017). Inoculating the public against misinformation about climate change. Glob. Chall. 1:1600008. doi: 10.1002/gch2.201600008

Vann-Sander, S., Clifton, J., and Harvey, E. (2016). Can citizen science work? Perceptions of the role and utility of citizen science in a marine policy and management context. Mar. Policy 72, 82–93. doi: 10.1016/j.marpol.2016.06.026

Varner, J. (2014). Toward effective public engagement with biological science. Bioscience 64, 333–340. doi: 10.1093/biosci/biu021

Zehr, S. C. (2000). Public representations of scientific uncertainty about global climate change. Public Underst. Sci. 9, 85–103. doi: 10.1088/0963-6625/9/2/301

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2018 Kelly, Fleming and Pecl. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/cover.jpg
&P frontiers

in Marine Science










OPS/images/cross.jpg
3,

i





OPS/images/logo.jpg
’ frontiers
in Marine Science





