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Abstract: 7 

Biodiversity is the foundation of our lives. Yet we destroy ecosystems and drive species to 8 
extinction. Human-induced biodiversity loss does not yet receive sufficient public attention, 9 
although biodiversity is fundamental for dealing with global environmental crises. Effective 10 
communication of biodiversity-related knowledge is challenging but crucial and should 11 
contribute to evidence-based decision-making transparent to the public. It is essential to 12 
promote science communication on biodiversity, and to stimulate dialogue between science, 13 
policy, and society. We emphasize the role of science journalism in critically mediating the 14 
complexity of scientific knowledge and suggest Dos and Don'ts for scientists to guide 15 
biodiversity-related science communication. 16 
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One-Sentence Summary: 18 

Science journalism and an active science-policy-society dialogue are needed to foster public 19 
awareness for biodiversity and its conservation. 20 
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Main Text: 53 

Science communication provides a link between scientific and non-scientific actors. It is often 54 
understood and practiced as a one-way broadcast service, which, however, should not be. 55 
Instead, one should understand science communication as complex interactions between 56 
science, media, the public, and policy, as well as their respective and heterogenous institutions. 57 

As was clearly seen during the COVID-19 pandemic, political decision-making heavily relies 58 
on scientific expertise. Scientists are asked to communicate and discuss novel scientific findings 59 
in a fully comprehensive and understandable way. Not only politicians and media but also the 60 
wide public need to understand how scientists come to their assessments and conclusions. 61 

With this, science faces an increasing expectation and responsibility to provide evidence-based 62 
knowledge and develop policy options to the pressing questions of society. At the same time, 63 
science is expected to foster dialogue and public engagement, objectify debates and inform 64 
about challenges and opportunities of scientific developments (BMBF – Federal Ministry of 65 
Education and Research, 2019; Leshner, 2007). The German Federal Ministry of Education and 66 
Research, for example, seeks to promote science communication with the aim of reaching out 67 
to society at large as well as children and youth in particular (BMBF – Federal Ministry of 68 
Education and Research, 2019). The European research funding program Horizon 2020 asks its 69 
“beneficiaries [to] promote the[ir] action and [their] results, by providing targeted information 70 
to multiple audiences (including the media and the public)” (Art. 38, European Commission, 71 
2017). In times of ‘fake news’ and conspiracy theories, scientists are supposed to play a major 72 
role in helping to ensure that policy discussions are based on comprehensive scientific findings 73 
(Jamieson, 2021). At the same time, scientists are confronted with the classic – and improper – 74 
understanding of science-policy interactions as “speaking truth to power” (Wildavsky, 1979) 75 
including denying uncertainties rather than using those as a starting point for discussing how to 76 
deal with them (Versluis, van Asselt, & Kim, 2019). Additionally, scientists have to juggle their 77 
multiple tasks of scientific and administrative management, research, teaching, scholarly 78 
publishing their research and communicating with an ever broader, non-scientific audience. 79 

In biodiversity-related sciences, scientists have the particular challenge that biodiversity itself 80 
is a highly multifaceted and complex field of study. For example, not all facets of biodiversity 81 
drive the functioning of an ecosystem, as sometimes one particular or a few dominant species 82 
are key for the provisioning of ecosystem services and not necessarily the largest possible 83 
number of species (Kleijn et al., 2015; Pysek et al., 2020). Consisting of the diversity within 84 
species, between species and of ecosystems (UN, 1992), biodiversity should both technically 85 
and politically not be reduced to a single number (Purvis, 2020). Consequently, science 86 
communication related to biodiversity is similarly complex. For this reason, possibly, and 87 
compared to climate change, the role of biodiversity has frequently been neglected in the media 88 
discourse about global environmental crises since 1992 (Legagneux et al., 2018). Also, the 89 
importance of biodiversity is often framed in over-simplified or unrealistic narratives. For 90 
example, the extinction of bees would not lead to completely empty supermarket shelves, as 91 
not all crop species are completely dependent on pollinating insects (Klein et al., 2007) and 92 
many insects other than bees pollinate crops (Rader, Cunningham, Howlett, & Inouye, 2020). 93 
Pictures of hand pollination in China may reflect reality in certain regions, but we know of no 94 
original peer-reviewed study showing that this is only related to pesticide use (the shortcut 95 
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storyline in media: pesticide spraying, dying bees, and hand pollinating humans). Also, there is 96 
no evidence supporting the often-used quote “If the bee disappears from the surface of the Earth, 97 
man would have no more than four years left to live.” Notwithstanding such exaggerations, 98 
imminent threats to biodiversity exist and scientists must not fail to convey both the complexity 99 
of biodiversity and its importance for planetary health and human wellbeing. 100 

In this regard, the launch of the Global Assessment Report on Biodiversity and Ecosystem 101 
Services (IPBES, 2019), approved by the member states of the Intergovernmental Platform on 102 
Biodiversity and Ecosystem Services (IPBES) in May 2019, set a milestone in outreach and 103 
media coverage to the biodiversity crisis (IPBES, 2021). For example, on Twitter, the 104 
conservation around biodiversity increased by 61% in 2020 compared to 2019 (Twitter, 2021). 105 
Building on the success of the Global Assessment Report, also the COVID-19 pandemic and 106 
the subsequently published IPBES Pandemics Report (IPBES, 2020) led to an increased 107 
publicity of biodiversity and its potential links with the different crises (IPBES, 2021). 108 

Nevertheless, in the recent discourses about fundamental societal, global, and transformative 109 
changes needed to tackle crises such as the COVID-19 pandemic or climate change, the role of 110 
biodiversity is often still neglected. Therefore, we need to discuss how to strengthen 111 
biodiversity-related science communication in times of global crises. 112 

While biodiversity-related sciences are experiencing a dynamic increase in activities of experts 113 
in science communication, for example with the ‘Scientists for Future’ initiative substantiating 114 
the "Fridays for Future" climate marches (Hagedorn et al., 2019), specialized science 115 
journalism is particularly needed. As currently promoted in France for example (Pain, 2020), 116 
science journalism, institutions specialized in science communication (e.g., science media 117 
centers) as well as science-PR and outreach departments of research institutions can play a key 118 
role in critically mediating the complexity of scientific knowledge between scientists and the 119 
public, and thus highlight the importance of biodiversity in all crises-related discourses 120 
touching diverse issues of sustainable development. Here, drawing on our experiences as 121 
biodiversity researchers and science journalists, we identify challenges researchers may face in 122 
science communication and present Dos and Don’ts to guide biodiversity-related science 123 
communication and to stimulate further dialogue between science, journalism, and society. By 124 
showcasing global differences in how to approach biodiversity-related science communication, 125 
our aim is to support the ongoing discussion on effective science communication and foster 126 
awareness of the role of biodiversity in times of global crises. 127 

 128 

Challenges in biodiversity-related science communication and the role of science journalism 129 

Most scientists from the biodiversity domain are not specifically trained to communicate (Eise, 130 
2019) but to conduct research in their specific scientific discipline and to publish their new 131 
findings in the scientific literature. They are not experts in public communication and do not 132 
necessarily speak a widely accessible language, in which they would need to be trained 133 
(Leshner, 2007). However, we argue that scientists should not be pressured to become 134 
communication experts but be allowed to focus on their research. Biodiversity researchers work 135 
on complex questions and matters of concern. The answers they find and which they are 136 
expected to give are similarly complex. Often, a highly simplified way of wording an answer 137 
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would simply be wrong or might not be able to cover the whole scientific meaning of the 138 
answer. 139 

At the same time, the public “doesn’t speak data” (Pain, 2013). Just as researchers are experts 140 
in their field of studies, people from the public are experts in their domains and are used to the 141 
language of these. The language needed for communication with the public therefore is plain, 142 
inclusive, and accessible to a diversity of people (Cormick, 2020) with different cultural 143 
backgrounds and different scientific and media literacy. 144 

Similar to this multitude of backgrounds that need to be considered for effective science 145 
communication, there is a huge diversity of communication channels to interact with the 146 
society. Online social media channels are at the front of mass media. Scientists increasingly 147 
discover the functionalities and options social media offers ("Social media for scientists," 148 
2018). However, many researchers do not have the capacity to comprehensively handle 149 
multiple social media channels ("Social media for scientists," 2018), or even know the wealth 150 
of social media channels available, the target audience they might reach with each or how to 151 
use them successfully. Nevertheless, social media channels are widely used for biodiversity-152 
related science communication. 153 

Irrespective of the communication channel selected for outreach, the key to a wide and attentive 154 
audience is a good story (Cormick, 2020). The public is interested in topics that connect to their 155 
lives, to individual interests (e.g., prominent people), or because of public discourses. For the 156 
latter, different topics work differently well (Legagneux et al., 2018) and remain in discourse 157 
only as long as they are of concern (e.g., sensations or disasters). Here, science journalists can 158 
support scientists, as they are specialists in press and outreach, with a unique perspective on hot 159 
topics, experience of when and how to position a topic in the media, and knowledge about the 160 
challenges scientists may have with effective science communication (Warren, Weiss, Wolfe, 161 
Friedlander, & Lewenstein, 2007). At the same time, science journalism can protect scientists 162 
from societal, political, and medial pressure. It is not a one-way broadcast service that science 163 
can or should use to be heard but it responds to scientific needs and can assist in identifying 164 
what – and especially how – the public wants to know. It is important that scientists are aware 165 
of when, where, and why their topic is socially relevant and what language the target audience 166 
expects from scientists. Here, science journalists build the bridge by taking into account 167 
essential communication criteria, such as competence, integrity, and public welfare orientation 168 
(Sperber et al., 2010). An important difference to make is between science-PR and outreach 169 
departments of research institutions and science journalists working for the free media. The 170 
latter are independent in their selection of topics, whereas science-PR communicators are often 171 
biased in promoting research findings and increasing media coverage of their institution. 172 

In short, science journalism has the specific function of reporting independently, credibly, and 173 
competently on scientific content, and integrating science-related topics into socially relevant 174 
discourses. Vice versa, it also expresses the public's expectations towards science. 175 

  176 

A glimpse into how biodiversity-related science is and can be communicated 177 
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To shed light on the complexity of global biodiversity-related science communication, we asked 178 
around 300 IPBES authors from all IPBES regions about their use of different social media 179 
channels and their biodiversity-related science communication habits. 180 

Looking at social media channels used for biodiversity-related science communication (Fig. 1), 181 
Twitter is the most used channel in Europe and Central Asia and in the Americas, while 182 
Facebook is most used in Asia and the Pacific and in Africa. Instagram is most used in the 183 
Americas. Based on our survey, Reddit is solely used in the Americas. Youtube is globally used 184 
in an equal manner. Other channels frequently used are ResearchGate, emails and messaging 185 
services such as WhatsApp, Telegram and KakaoTalk. 186 

As outlined by this globally diverse use of social media for biodiversity-related science 187 
communication, scientists should carefully decide which channel to choose for promoting their 188 
topics throughout the different regions of the world. In the future, also TikTok could become a 189 
channel to be considered. 190 

To give biodiversity a stronger voice, we developed ten important Dos and Don’ts for 191 
biodiversity-related science communication (Box 1), complementing already available 192 
recommendations (acatech – National Academy of Science and Engineering, German National 193 
Academy of Sciences Leopoldina, & Union of the German Academies of Sciences and 194 
Humanities, 2017; Bickford, Posa, Qie, Campos-Arceiz, & Kudavidanage, 2012; Blastland, 195 
Freeman, Linden, Marteau, & Spiegelhalter, 2020; Cormick, 2020; Lees, Attwood, Barlow, & 196 
Phalan, 2020), and had them evaluated (Fig. 2). Agreement with them varies throughout the 197 
IPBES regions, indicating that compliance remains highly context specific and that there may 198 
be additional or different Dos and Don'ts to consider in the world regions. Therefore, they are 199 
not exhaustive but particularly suited to stimulate further discussion around robust science 200 
communication. They may also be applied to other scientific domains and subjects of interest 201 
for the wider public: 202 

Presenting scientific findings without a good narrative most likely will not thrill people and will 203 
not make them remember your message. Provide your audience with an emotional and 204 
enthralling story, but ensure it contains solid scientific findings, as an insubstantial story may 205 
even put off listeners. Telling a spellbinding story based on scientific evidence can be a game 206 
changer. Strong metaphors (Väliverronen & Hellsten, 2002) and outlining personally relevant 207 
utilitarian benefits (Lees et al., 2020) may help, too. However, on the gradient from a 208 
“researcher who informs” to a “science communicator who persuades”, carefully select your 209 
position and adapt your behavior respectively (Blastland et al., 2020). 210 

When directly speaking to an audience, use the audience’s (main) language. If you have many 211 
audiences, do not try to match them all but adopt your language to each of them. Science 212 
journalists can play a gatekeeping role (acatech – National Academy of Science and 213 
Engineering et al., 2017) and critically help in effectively addressing different audiences. 214 

In case you do not want to communicate or do not have sufficient capacity for a media request, 215 
pass the opportunity on to a colleague. You may feel that you have no choice but to 216 
communicate, but you always do. Similarly, you always have the choice about what level of 217 
detail you take for your presentation. While a certain level of simplification may help convey 218 
your message, you may also want to focus on a certain detail (e.g., species loss projections, 219 
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Lees et al., 2020) that should specifically matter to your audience and that you want to make 220 
them hear. 221 

Whatever kind of science communication you do, to effectively transfer your message, you 222 
should be convinced of it yourself. The best way in showing this is having fun with it, creating 223 
a positive notion and making your audience believe in you and your message. If you know from 224 
the start that you are uncomfortable with a presentation or talk, pass it on to a colleague who 225 
might enjoy it and therefore be a better fit this time. Last but not least, if someone fully intends 226 
to misrepresent what you have said, it is absolutely fair and should even be sought to correct 227 
such misrepresentations. Yet, this should be done on a content-related and not on a personal 228 
level (Lees et al., 2020). 229 

 230 

The future of biodiversity-related science communication 231 

The importance of science communication increases throughout all research domains, including 232 
the communication of causes and consequences of biodiversity change. A comprehensive 233 
understanding of the consequences of human activities on biodiversity and its conservation 234 
requires multiple scientific disciplines. To strengthen the role of biodiversity in political 235 
decision-making and the public discourse, biodiversity scientists need to build trust with their 236 
audiences. They should communicate their level of evidence and about missing knowledge 237 
(Blastland et al., 2020) and explain why these matters. At the same time, they should closely 238 
listen to biodiversity-related ideas and knowledge forms from non-scientific actors, neither 239 
dismissing nor affirming but entering an appreciating dialogue. Therefore, the future of 240 
biodiversity-related science communication lies in joint efforts, such as interviews, panel 241 
discussions and (interactive) social media campaigns including various experts from different 242 
fields of study, and, where applicable, actors from civil society, creating and empowering a new 243 
form of environmental journalism. Most importantly, the future of science communication 244 
should build on strong cooperation between scientists from different disciplines trained in 245 
communication and well-trained science journalists, and their audiences in society. 246 

 247 
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 335 

Fig. 1: World map with donut charts of most frequently used social media channels for 336 
biodiversity-related science communication. Illustrated per IPBES region: the Americas (top 337 
left), Europe and Central Asia (top right), Africa (bottom left), Asia and the Pacific (bottom 338 
right). Social media channels in the donut charts from the top center to right: Facebook, 339 
Instagram, LinkedIn, Reddit, Twitter, Youtube, Blogs and Other (i.e. ResearchGate, email, 340 
WhatsApp, Telegram, KakaoTalk). The cross size in the world map indicates the number of 341 
responses per country, given by scientists engaged in IPBES; n = 17 (the Americas) / 27 (Europe 342 
and Central Asia) / 3 (Africa) / 5 (Asia and the Pacific). 343 
  344 



 

 11 

Box 1: Non-exhaustive list of potential Dos and Don’ts for biodiversity-related science 345 
communication. 346 

Do … 347 

1. Do tell a story: People do not remember scientific findings; people remember a story. 348 
Therefore, before you talk to your audience, make sure you know what narrative you are 349 
going to tell. The most important elements of a story are conflict and protagonist. Which 350 
are they in your case? It can be about the hardship of getting data, the personal fight for 351 
an endangered species, or the unlikely heroism of a community that protects an ecosystem 352 
against all odds. 353 

2. Do use target audience language: Carefully study the audience you want to reach and 354 
adopt your language accordingly. Most audiences do not care about the nitty-gritty of 355 
your research, and most communication formats do not allow for details; only sometimes 356 
a quick glimpse on genuine science and details on methods may still be helpful. Aim to 357 
link your findings to your audience’s lived experience to make it real for them. 358 

3. Do put key findings first: Similar to the abstract of a paper, an audience wants to 359 
hear/see/read the headline straight away, so they can decide whether to continue with the 360 
details or not. Details of methods and caveats should come later. For effective, memorable 361 
communication, hit them with the top line. You can also repeat this later, once you’ve 362 
explained how you got there. If possible, use examples of your own research to illustrate 363 
your key messages. 364 

4. Do prepare take-home messages: Clear, easy to understand and consistent take-home 365 
message(s) help a lot to convey your message. Practice saying them. Learn them or have 366 
them in front of you, to help you get them clearly across. Questions from your audience 367 
will seldom be exactly what you expected. 368 

5. Do clarify your expertise and limits of knowledge: Specify your expertise and indicate 369 
when you are leaving your core area of research. Address uncertainties and the limits of 370 
your knowledge. Also, in the broader sense, you can point out the limits of understanding 371 
– stating what science does not know might just be as important as what it does, especially 372 
in the field of biodiversity where there are still huge gaps in our understanding of the 373 
natural world. 374 

6. Do listen to your audience and enter into a dialogue: Take your audience seriously, 375 
explaining why you think some of their concerns are justified or not. Communicate in a 376 
dialogue with your audience, actively listening and responding to your core target 377 
audience. Manage emerging discussions with individuals so that you do not spend too 378 
much time discussing individual opinions. 379 

7. Do find new audiences: Communicate with new audiences and proactively approach 380 
new target groups, especially those with a high potential to act as multipliers. Although 381 
it is much harder to convey knowledge on a topic to a less informed and not already 382 
convinced audience, which needs additional preparation and specific approaches, too, this 383 
is especially rewarding. 384 

8. Do be yourself: You can speak as a scientist and as someone personally affected at the 385 
same time as your audience is also interested in your personality. But it is important to 386 
clearly indicate what role you are in at any given moment, what institution you are 387 
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representing and what messages are based on your personal perspective. Explain how 388 
potential conflicts of interest affect your work. 389 

9. Do prepare for criticism and to fight arguments of denialists: It is easier to deal with 390 
criticism if you anticipate denial or criticism on your topic beforehand and develop a 391 
strategy for dealing with it. 392 

10. Do provide content-related links to other areas of concern: Biodiversity cannot be 393 
separated from other planetary boundaries such as climate change, land use changes and 394 
pollution. Try to link your field of research to other fields of expertise and societal areas 395 
of concern. 396 

 397 
Don’t ... 398 
1. Don’t communicate when you are not keen on doing it: Science communication needs 399 

concentration, preparations, and enthusiasm about the topics you are communicating. If 400 
you do not really want to communicate, think carefully about whether you do it yourself 401 
or whether you can pass it on to a colleague. 402 

2. Don’t wait to answer if you are keen on doing it: Media requests for interviews or talk 403 
invitations are usually time-bound, so the window of opportunity to reach an audience 404 
may close quickly. 405 

3. Don’t take every opportunity: Only select opportunities if they suit to convey your 406 
message, and pass others to your colleagues. It is important for the public to know 407 
different experts for different aspects. Therefore, recommend colleagues if you think they 408 
have more time or expertise for the specific request. 409 

4. Don’t leave your area of knowledge: Do not communicate if you are not prepared or 410 
sure, or if e.g. journalists try to get a message, which is not yours. Focus on your evidence-411 
based information and stop or withdraw quotes of yours if you feel uncomfortable with 412 
the situation or outcome. 413 

5. Don’t make statements you cannot prove: Avoid political or private statements that are 414 
not backed up by scientific evidence. When addressing societal or political relevant 415 
issues, but the evidence is inconclusive, make sure you clearly state that it is your private 416 
opinion, for example by saying "when you ask me as a private person...". Be extra careful 417 
with communicating new scientific findings that are not (yet) well supported by evidence, 418 
especially if they contradict with accepted knowledge, in order not to distort the agreed 419 
knowledge base. 420 

6. Don’t always use technical terms: Avoid technical terms for a general audience, and 421 
only use them if they are key terms in your research area. For example, "biodiversity" is 422 
fine for an audience that is used to listening to scientists but a brief explanation when first 423 
mentioning the term still helps. "Number of species" is a term that everyone understands, 424 
although scientifically it only covers one aspect of biodiversity. 425 

7. Don’t overload with details: Of course, the scientific findings and general notion have 426 
to be right but if that is the case, do not spam your audience with too many details. Only 427 
select the most important information, have courage for some simplification of your 428 
message, or look for specific formats allowing for more insights if you want to bring them 429 
to an audience. Remember that you are not talking to your colleagues but an audience in 430 
which some might have never heard of your field of research. 431 
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8. Don’t forget to have fun: When you communicate with a broader audience, remember 432 
that it is not just to share some data. It is about telling a story, infecting others with your 433 
passion and making them understand your messages. Do not be afraid to talk about 434 
passion, pain, fun and devotion – with genuine emotions, information will stick much 435 
longer. 436 

9. Don’t blame others for miscommunication: Media builds its – and not necessarily your 437 
– stories around your quotes. In case of an interview, before doing it, ask if it will be 438 
possible to review the final product before publication to check your quotes (this is not 439 
always possible). If a quote other than yours is published, take it as it is or express your 440 
opinion, for example, in your social media account(s) or on your university website. 441 

10. Don’t talk down to people: You can be provocative, but it is far more convincing if you 442 
express your evidence-based opinion in a polite way. 443 

 444 
  445 
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 446 

Fig. 2: Donut chart evaluation of the non-exhaustive list of potential Dos and Don’ts for 447 
biodiversity-related science communication, rated by scientists engaged in IPBES. 448 
Overall, they agree with the suggested Dos and Don’ts. Based on the given variance, however, 449 
compliance with them remains highly context specific. 450 
  451 
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