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Effective conservation management is underpinned by science. Yet there are often barriers against 10 

the incorporation of up-to-date scientific research into decision-making and policy. Here we draw on 11 

experience from a multi-nation approach to conserve cheetah and African wild dogs across Africa, 12 

using relationships between scientists and managers established over more than a decade, to better 13 

understand scientific information needs of managers. While our analysis focuses on Africa, many of 14 

our findings are likely to be relevant to other regions. Managers view science as critical to their 15 

decision-making processes and strongly support scientific research, particularly when research 16 

directly addresses their information needs. However, managers reported problems in accessing final 17 

results and highlighted the need to access raw ecological data from research undertaken within 18 

protected areas. Fundamental to improving the management relevance of scientific research is the 19 

need for scientists to engage with managers through all steps of the research process, from project 20 

design and implementation through to scientific publication and end-of-project agreements. 21 

Effective engagement requires open and clear communication; including agreed processes for access 22 

to biodiversity data and submission of final results. In order to foster future scientific endeavours 23 

and collaborations, systems should be established to better facilitate information exchange, while 24 

also safeguarding the rights of scientists to publish their data and protect their academic freedom. 25 

Our analysis also calls for a greater awareness of the geo-political context under which science is 26 

undertaken, and for increased scientific participation through an inclusive approach that recognises, 27 

and gives credit to, a wider diversity of scientific contributions and expertise.  28 

29 
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Background  30 

Effective conservation management is underpinned by scientific understanding of the interactions 31 

and processes that underlie ecological communities (Simberloff 1988, Cook et al. 2013). Behavioural 32 

ecology seeks to understand how living organisms negotiate these complex communities through 33 

their behavioural adaptations, and provides a critical building block to understanding the 34 

mechanisms driving population and community dynamics (Caro and Durant 1995, Krebs and Davies 35 

1997). The multiple interactions between and within species are increasingly mediated by 36 

anthropogenic impacts within highly complex socio-ecological systems, sometimes with problematic 37 

outcomes for wildlife and society (Caro and Sherman 2011).  Thus, conservation management also 38 

depends on an understanding of how ecological communities are impacted by a wide range of 39 

human activities, and vice versa, including hunting, livestock grazing, fire management, 40 

infrastructure development and resource extraction (Bennett et al. 2017). After over 70 years of 41 

ecological research (Odum 1959, Odum 1977), we are only just beginning to appreciate the full 42 

complexity of ecological interactions and their impacts on ecosystems (Loreau and de Mazancourt 43 

2013, Johnson et al. 2014, Soliveres et al. 2016), while scientific understanding of the dynamics of 44 

wider socio-ecological systems remains in its infancy (Verburg et al. 2016).   45 

Despite the challenges of understanding complex socio-ecological systems, scientists are getting 46 

better at monitoring, explaining, and predicting ecological change (Verburg et al. 2016). Yet, if 47 

managers are to be able to draw on these scientific advancements, they need access to up-to-date 48 

research results, particularly for the areas which they manage (Walsh et al. 2015). Conservation 49 

managers often have scientific training but they are, by necessity, generalists. They are therefore 50 

unlikely to have covered in depth the multiple disciplines that underpin effective ecosystem 51 

management, while rapidly changing scientific advances make it difficult to keep up-to-date.  Overly 52 

technical language, a focus on theory rather than application, and excessive detail, increases the 53 

inaccessibility of the scientific literature for conservation practitioners (Cvitanovic et al. 2016). 54 

Moreover, extensive demands on conservation managers’ time, often means that they ‘simply don’t 55 

have the time to read the literature’ (Caro 2019). 56 

Behavioural ecologists carrying out field research within protected areas have generated a wealth of 57 

information over the years, that has improved management of protected areas (Walsh et al. 2015). 58 

Moreover, the presence of scientists during field work provides opportunities for developing direct 59 

relationships between managers and scientists, which are critical to building trust and 60 

understanding. Thus, one key means for conservation managers to access relevant science is 61 

through direct contact with behavioural ecologists carrying out field research within the sites that 62 
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they manage. However, all too often, opportunities to use these relationships to bridge the science 63 

management divide are wasted.  64 

Here we draw on the experience established through the Range Wide Conservation Program for 65 

Cheetah and African Wild Dogs (RWCP) and relationships with National Carnivore Coordinators 66 

across 10 countries to develop a better understanding of the relationships between scientists and 67 

managers, identify strengths and weaknesses, and develop recommendations for improvements. 68 

The RWCP is a long-term program, established to halt range-wide declines in cheetahs and African 69 

wild dogs. However, because both these species are sparsely distributed and wide-ranging, with 70 

most of their distributional range outside protected areas, the RWCP takes a holistic approach to 71 

conservation, tackling a wide range of issues, ranging from proximate threats, such as loss of habitat 72 

and prey, to underlying drivers, such as problems of capacity and political will (Durant et al. 2018). 73 

The RWCP has, from its inception, worked in close cooperation with national wildlife authorities of 74 

cheetah and wild dog range states (Durant 2018) to establish a consensus on the way forward for 75 

the conservation of these species (IUCN/SSC 2007, 2012, 2015), in line with IUCN/SSC planning 76 

processes (IUCN/SSC 2008). Most recently, this has resulted in a training and mentoring program for 77 

government appointed National Coordinators charged with implementing national action plans for 78 

cheetah and wild dogs, to develop specific skills needed to conserve these species. Discussions 79 

during multiple workshops and meetings since the inception of the RWCP and during training 80 

programs provide the foundations for our analyses of relationships between scientists and decision-81 

makers. However, this analysis is not restricted to the activities of the RWCP as, over the course of 82 

their careers, National Coordinators have accumulated substantial experience in ecological 83 

monitoring and protected area management. Hence our analysis, while maintaining a core focus on 84 

large carnivores, also moves beyond these issues to reflect wider experiences about relationships 85 

between science and protected area management.  86 

Systems and processes for undertaking field research in Africa 87 

There are a wide variety of arrangements for undertaking scientific research on wildlife in Africa. In 88 

some countries there is a formal research approval process whereby a scientist provides a proposal 89 

for the work they wish to undertake, that is then assessed by relevant stakeholders, including 90 

protected area managers, and university and government scientists. A proposal is evaluated on its 91 

scientific merits, and may also be assessed against identified national or local research priorities. 92 

Approval will be granted or withheld based on this evaluation. Sometimes modifications may be 93 

requested, particularly when small adjustments to the proposal will enable it to better address 94 

management priorities.  For example, in Tanzania, a scientist submits a research proposal to the 95 
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Tanzanian Wildlife Research Institute (TAWIRI) who prepare the proposals for the next quarterly 96 

meeting of the Joint Management Research Committee (JMRC) of the TAWIRI Board, including 97 

representatives from the Tanzanian wildlife authorities with jurisdiction over wildlife study 98 

populations. The JMRC review the proposal, including any local training provisions, and provide a 99 

recommendation for approval to the Board, which then recommends clearance to the Tanzanian 100 

Commission for Science and Technology, which is the national scientific authority that issues 101 

research permits. Countries that do not use a formal scientific review process may, instead, rely on 102 

agreements, usually memoranda of understanding or collaboration agreements, between the 103 

wildlife authority and the university or research institution where scientists are based. These 104 

agreements will stipulate areas of cooperation and responsibilities of partners; specifics of research 105 

projects may be included as annexes to the main agreement.  106 

A permit or agreement to undertake a specific research project once granted, may impose a number 107 

of conditions on the scientist. These are likely to include periodic reporting and submission of final 108 

reports and copies of any publications resulting from the research. There may also be requirements 109 

for training and skill transfer, such as through the sponsoring and training of MSc or PhD students. In 110 

some countries, notably Kenya and Zimbabwe, scientists are expected to participate in regular 111 

workshops and meetings. Tanzania holds a scientific conference focused on wildlife research every 112 

two years, where managers and scientists meet to discuss current research findings. These fora 113 

provide important opportunities for managers to learn about scientific results first-hand, allowing 114 

further discussion and analysis, and providing useful opportunities for scientists to learn more about 115 

management priorities and other research activities undertaken in the country.  116 

Reflections on relationships between managers and scientists.  117 

Managers are, overwhelmingly, supportive of the principle of scientific research being undertaken 118 

within protected areas, as science underpins the approach to management of protected areas across 119 

Africa. However, researchers may not always appreciate that decision-makers have to deal with 120 

multiple competing interests (Hulme 2014). This means that, although managers listen to scientific 121 

advice, their political leaders may not necessarily follow scientific recommendations, particularly 122 

when they need to act, despite scientific uncertainty (Cook et al. 2013). This can result in conflicts 123 

and frustrations between managers and scientists, which can be exacerbated when there is a lack of 124 

transparency and scientific engagement over decision-making processes.  125 

A lack of cooperation between scientists, and with the wider conservation NGO sector, is a source of 126 

frustration to managers. This includes receipt of multiple research applications to work on the same 127 
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species at the same site from different scientists, when they could, in fact, work together. Wildlife 128 

are a limited resource, and interventions, such as immobilisation to fit a radio collar, for example, 129 

carry a small, but non-negligible risk, and should only be undertaken when necessary, and 130 

researchers should avoid unnecessary duplication of this type of research (Lindsjo et al. 2016). 131 

Moreover, opportunities for synergies between scientists working on different species and systems 132 

can be lost, either because of a lack of cooperation, or because of a lack of awareness of each 133 

other’s research activities. The increasing need for multidisciplinary science to understand broader 134 

socio-ecological systems, that may include social and cultural dimensions of ecological research, 135 

requires scientists from different disciplines to work more effectively together, rather than staying 136 

within disciplinary silos.  137 

A regular complaint of managers is that scientists do not submit reports or scientific articles as 138 

specified within their research agreement. This is perceived to be a particular problem with short-139 

term foreign researchers when, once the scientist has left, managers have very little recourse 140 

available to compel scientists to submit reports and papers. In order to encourage report 141 

submission, the Uganda Wildlife Authority charges a fee for a research permit that is only refunded 142 

once reports have been received (https://www.ugandawildlife.org/en/wildlife-a-conservation-143 

2/researchers-corner/research-a-monitoring). Communication and reporting compliance is better on 144 

long term research projects, which benefit from established relationships between managers and 145 

scientists. Research permit abuse was reported to be an occasional, but significant, problem, with 146 

examples of scientists receiving permits to undertake research, and then operating in ways that are 147 

not authorised by the permit, such as undertaking commercial business. Although such abuses are 148 

rare, they can cause serious breakdowns in trust between scientists and managers.  149 

Scientists tend to focus on advances with broad scientific relevance and, in the case of applied 150 

research, may over-emphasise wide applicability of new approaches to conservation. However, the 151 

environmental, ecological, social and cultural contexts will affect the success of different 152 

interventions and scientists need to be careful to tailor advice to the different contexts of each 153 

situation. For example, the use of reinforced protective kraals or bomas at night to reduce livestock 154 

depredation from nocturnal large carnivores is a system that has been demonstrated to work well in 155 

eastern Africa (Lichtenfeld et al. 2015, Mkonyi et al. 2017). However, it does not transfer to arid 156 

areas in northwest Namibia, where communities graze livestock at night, to take advantage of night-157 

time dew gathering on the grass, and to avoid the extreme heat in the day (MET 2018). In these 158 

situations, daytime livestock kraals will not reduce livestock depredation by nocturnal predators and, 159 

https://www.ugandawildlife.org/en/wildlife-a-conservation-2/researchers-corner/research-a-monitoring
https://www.ugandawildlife.org/en/wildlife-a-conservation-2/researchers-corner/research-a-monitoring
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instead, the Namibian government recommends other approaches to livestock protection, including 160 

lion rangers and improving warning systems of lion presence.  161 

Managers must often respond quickly to requests for information or advice from Ministers or other 162 

members of government. Thus, all managers, to some extent, depend on the knowledge they have 163 

acquired through years of experience working within protected areas (Hulme 2014) and from their 164 

direct interactions with scientists, as well as from reading scientific papers. However, while relevant 165 

information may be available in reports and publications, it is often not in appropriate formats for 166 

managers when responding to urgent requests for scientific advice. In such circumstances, managers 167 

have expressed a need for access to primary data, since such data can be more easily used to 168 

address a specific question.  169 

Improving scientist-manager relationships 170 

Behavioural ecological science relies on the careful gathering of data from field sites that can be 171 

used to test and evaluate key hypotheses. Such field research provides the most important 172 

opportunity for scientists to directly engage with wildlife management authorities, and to ensure 173 

that research addresses management needs, as well as delivering planned scientific outputs.  174 

However, very often these opportunities are lost, primarily because of a lack of active engagement 175 

of managers and decision makers from the beginning of the development of a research project. 176 

Scientists may not approach managers and decision makers until the implementation phase of their 177 

project, when they are active within their field site and may have frequent interactions with 178 

protected area managers. This is too late as, without manager input during the design of the project, 179 

it is likely to be difficult to retroactively adapt the project to address important information needs of 180 

management. Moreover, by not engaging with managers who understand the practical limitations of 181 

working within their sites, scientists may design their project inappropriately, and thus be unable to 182 

deliver on their scientific objectives.  183 

Instead, for effective scientist-decision maker relationships, the needs of management should be 184 

factored into each step of the research process, from project design through to the end of the 185 

project (Fig. 1).  186 

Project design 187 

The first step in the research process is project design (Fig. 1). This is the point where it is easiest to 188 

adapt a research project to address important management priorities, as well as delivering planned 189 

science outputs. Increasingly, grant proposals require scientists to engage with management 190 

authorities in order to secure letters of support. However, it is much better to engage ahead of any 191 
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such stipulated requirements to allow more time for discussion ahead of finalising the project design 192 

(Laurence et al. 2012). Such consultation should include direct discussions with the protected area 193 

site managers, who may not be the same individuals responsible for letters of support. Most wildlife 194 

authorities have scientifically trained staff who are responsible for ecological monitoring and 195 

research, and who are important first points of contact for scientists ahead of initiating research. 196 

Staff with scientific remit will have job titles such as ‘park ecologist’, ‘park scientist’ or ‘head of 197 

research’ and may be field based or based at the headquarters of the relevant wildlife authority. 198 

Once communication is established with these key individuals, it should be maintained throughout 199 

the project.  200 

Before any direct communication with managers, scientists need to do their homework to 201 

understand information needs that may have already been identified by government. There are an 202 

increasing number of resources that lay out national, regional and site-based priorities for 203 

conservation management and research. Some wildlife or national park authorities have published 204 

their overall research priorities (e.g. South African National Parks 205 

https://www.sanparks.org/conservation/people/social/research/priorities.php; Kenya Wildlife 206 

Service http://www.kws.go.ke/content/research-priorities-and-programs; Tanzania Wildlife 207 

Research Institute http://tawiri.or.tz/wp-content/uploads/2017/05/Research-Priority-areas.pdf ), 208 

which provide important background information. Management plans developed for protected 209 

areas also usually include research and monitoring components, and species based national 210 

conservation action plans, such as those in place for cheetah and African wild dogs (IUCN/SSC 2007, 211 

2012, 2015), may provide information on regional and national priorities for specific taxonomic 212 

groups.  213 

Research priorities identified by governments will seldom align perfectly with a proposed research 214 

project. Instead, priorities are likely to be based around key management issues such as fire, grazing, 215 

forest regeneration, tourism impacts or may address species priorities, particularly where a species 216 

is the focus of an action plan. However, because of ecological interdependencies, it is likely that, 217 

with some adjustment, a research project can be designed to provide relevant information for one 218 

or more specified research priorities. For example, Activity 2.3.2 in the southern Africa regional 219 

strategy for the conservation of cheetah and African wild dog is to ‘Initiate field studies on cheetah 220 

and wild dog feeding ecology in different areas’ (IUCN/SSC 2015). Thus, a behavioural ecology study 221 

of an ungulate species that is prey for cheetah or wild dog could easily be modified to deliver 222 

information relevant to this activity. Where there is no clear opportunity to adapt a research 223 

program to encompass stated management needs, it is worth assessing whether, with a small 224 
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amount of additional effort, it might be possible to adjust the methodology to gather additional data 225 

that is directly relevant to management. Developing a project design that can address management 226 

priorities not only helps contribute to conservation, but also makes it much more likely that the 227 

research will gain approval from the wildlife authorities. For example, staff on the Serengeti Cheetah 228 

Project, while searching for cheetahs to record demographic data (Durant et al. 2007), also collected 229 

geo-referenced records of all small to medium carnivore species seen. These records were some of 230 

the only available data on these species and uncovered important patterns in their population 231 

dynamics (Sinclair et al. 2013, Byrom et al. 2014), while also addressing information needs identified 232 

in Tanzania’s conservation action plan for carnivores (TAWIRI 2009).  233 

Once potential synergies between proposed scientific objectives and published management 234 

objectives are identified, scientists should contact relevant managers. Improved phone and internet 235 

coverage to some of the most remote corners of the globe, means that it has become much easier to 236 

contact managers directly, even when they may be based at remote sites. The best approach is to 237 

make the first contact by email with the relevant manager, who is often the lead ecologist or 238 

scientist for a protected area. The email should summarise the proposed research and clearly 239 

explain how the project proposes to address identified management priorities. Subsequent 240 

discussions can then be used to obtain clarification on management priorities, to gauge whether 241 

there are emerging issues or additional priorities that may not have been published online, and to 242 

identify opportunities for cooperation. The discussions should also be used to gain information from 243 

managers on the practical limitations of the field site that can help improve the design of the 244 

research project and to ensure that research objectives are compatible, and avoid overlap, with 245 

ongoing research at the site.  246 

Direct discussions with management ahead of initiating research should also be used to devise 247 

mechanisms for the transfer of priority skills. All research projects should embed training 248 

opportunities and skill transfer for local people within the project design, as this fosters local 249 

ownership of the project and increases capacity, as well as providing access to important local 250 

expertise and knowledge for the project (Durant 2013). How this works in practice will vary between 251 

different sites, but consideration should be given to wildlife authority ecology and research 252 

departments as potential participants in training programs. Local universities may be able to provide 253 

a source of students who can contribute to research projects as part of their undergraduate or 254 

postgraduate training. Wildlife authorities often have long-term relationships with local colleges, 255 

universities and communities that may be useful in identifying and appointing capable and 256 
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committed staff and students. Citizen scientists, in the form of community game guards or scouts, 257 

may be also important potential project participants who may benefit from training. 258 

Early engagement and preliminary discussions with protected area managers at the project design 259 

stage will help ensure that the proposed research is well aligned to government research and 260 

training agendas when undergoing research approval processes. Where there is no formal research 261 

approval process, it is good practice, at this stage, to develop and sign agreements with the relevant 262 

wildlife authorities that lay out the proposed research, and agree on areas of collaboration. Research 263 

permits or agreements will normally be subject to a number of conditions, including meeting 264 

reporting requirements. A payment may also be required that will vary from country to country. 265 

Implementation  266 

The implementation period, when scientists are in field sites collecting data, is the stage of the 267 

project that provides the best opportunities for direct engagement and contact between scientists 268 

and protected area managers. Hearing about research directly from scientists, rather than via papers 269 

or reports, is useful for managers, as it provides opportunities for discussion and clarification that 270 

are not available via written media. It also enables managers to provide feedback to scientists that 271 

can reveal issues that may have been overlooked or identify new avenues for research. There may 272 

be organised fora for such interactions, such as meetings and workshops, where scientists can talk 273 

about the progress of research to managers and other stakeholders, but where there are not, 274 

managers and scientists should consider initiating new fora to provide opportunities to increase 275 

scientist-manager engagement. Regular engagement between scientists and managers results in 276 

better overall coordination, including timely technical support to managers from scientists to 277 

address practical management issues that may emerge around study species, such as controlling 278 

problem animals and mitigating human-wildlife conflict.    279 

Regular reports, usually required by wildlife authorities as part of the research agreement, provide 280 

an important document of the work that has been undertaken at the site, that may be referenced 281 

decades after the research has taken place. Reports also provide a valuable opportunity to lodge 282 

data that may not be used in scientific papers, including raw data, that can be useful to managers 283 

and subsequent scientists working at the site. Reports should document the full range of data 284 

collected, summarise results where they are available, document any findings relevant to 285 

management , and provide information about what data are likely to be available as the project 286 

progresses.  287 

Writing up 288 

communicat
ion 

• Agreement 
on raw data 
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Periods of overlap between field work with data analysis and writing provide useful opportunities for 289 

scientists to engage with managers about preliminary results, to obtain their insights on what their 290 

findings may mean. At this stage it is also important to consider coauthorship. Managers have an 291 

important perspective on the practical relevance of research, and their coauthorship increases the 292 

likelihood of making relevant practical recommendations (Britt et al. 2018), and hence improving the 293 

management or policy significance of scientific articles. Co-writing manuscripts also fosters scientist-294 

manager co-ownership of the results, making it more likely that the research has management or 295 

policy impact.  296 

Coauthorship with managers helps address managers’ concerns about a lack of consultation about 297 

the publication of scientific papers, and identify potential problems over the framing of results. 298 

Scientists, rightly, are concerned about their scientific independence and their academic freedom to 299 

publish their results without interference. Independence of thought and careful interpretation of 300 

data, grounded in theory, is key to scientific progress. However, within scientific writing, particularly 301 

in the introduction and discussion, there is wide scope for multiple alternative framings of research 302 

findings, which can strongly influence their overall effectiveness in guiding decision-makers (Carmen 303 

et al. 2018). This power of different framings can be illustrated by the following simple example. Let 304 

us suppose that a study of a protected area system in Africa has identified a high mortality in adult 305 

elephants, with substantial evidence of illegal killing as the principle cause of this mortality. Such 306 

results can be framed in multiple ways.  307 

Framing 1 308 

High elephant mortality was recorded in this study because park authorities are not doing enough to 309 

stop illegal killing of elephants.  310 

Elephants are a high-profile species, and hence are likely to attract substantial media interest. It is 311 

easy to imagine what might happen when this framing of the observed results, along with the 312 

scientific article, and associated media reports, falls onto the relevant Minister’s desk. The manager 313 

responsible for the protected area may be summoned in order to explain these findings, and their 314 

job may even be put at risk. In reality, however, the manager was likely doing their best to combat 315 

illegal wildlife trade but, as is common in low income countries, had insufficient resources and 316 

capacity. It is easy to see how Framing 1 risks creating antagonism between the Minister and 317 

protected area manager, as well as with the scientist who undertook the study. Thus, rather than 318 

resulting in positive action to halt decline, Framing 1 may undermine trust between scientists and 319 

managers, which could damage existing efforts to combat illegal hunting within the protected area.  320 
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Imagine, then, an alternative framing:  321 

Framing 2 322 

High elephant mortality was recorded in this study because the park authorities do not have 323 

sufficient capacity and resources to effectively combat illegal hunting.  324 

Framing 2 is may be as valid as Framing 1, but is likely to produce a different response. This time, if 325 

the Minister summons the protected area manager to explain the situation, the manager can use the 326 

study to argue that there is a need for more capacity and resources to combat the threat to 327 

elephants. The scientific article, rather than undermining trust between managers and scientists, can 328 

provide an impetus to spearhead change. Thus Framing 2 increases the likelihood of an effective 329 

management response to address illegal killing of elephants, especially if the manager is a co-author 330 

to the study and hence co-owns the results.  331 

When managers are actively engaged in the writing process, it is more likely that scientific results are 332 

framed in ways that can catalyse positive change, and avoid frames which alienate managers and 333 

politicians and undermine trust in the scientific process (Britt et al. 2018). Where results have 334 

important policy implications, it is also worth considering providing a brief summary targeted at 335 

decision makers, in the form of a policy brief. Such a document allows communication of key results 336 

in a short and accessible format that is relevant to policy makers (Balian et al. 2016).  337 

Scientists tend to focus their writing to appeal to those high-ranking journals publishing high impact 338 

science that are key to their institution and career development. However, while such research 339 

undoubtedly has global significance, its relevance to a particular site or species can be obscured. 340 

Publications that focus on a specific species or site are often more useful to protected area 341 

managers, but these are discouraged by many journals. Fortunately, there are new journals which 342 

encourage such publications, including Conservation Science and Practice, a journal that has been 343 

specifically designed to increase the publication of management relevant science.  344 

In the case of purely theoretical science, results may be useful for fostering public engagement in 345 

science, particularly in the realm of animal cognition and behaviour, which is often a focus of public 346 

fascination.  Many protected areas have interpretation and visitor centres that can be used to 347 

communicate interesting scientific findings from research undertaken within the protected area. 348 

Public interest in scientific advances in our understanding of animal behaviour drives support for 349 

wildlife and, ultimately, for conservation. In order to take advantage of outreach opportunities, 350 



12 
 

scientists can engage with park managers responsible for tourism and community outreach to help 351 

develop relevant interpretative materials.  352 

End of project 353 

Many research projects are of short duration – funding cycles are normally three to five years – and 354 

hence once the project is over and the results written up, communication between scientists and 355 

managers may cease. However, very often the data gathered during the project will be used to 356 

explore other issues that were not envisaged under the original project framework. Where new 357 

articles are published, then it is important that copies should be sent to wildlife management 358 

authorities, preferably ahead of publication, no matter how many years, or decades, have passed 359 

since the end of the project.  360 

Closure of a project raises a wider issue around the use of the raw data gathered during the project. 361 

Most protected areas are subjected to only a handful of research projects, and any data gathered 362 

has potential long-term value to protected area management. Increasing anthropogenic impacts on 363 

ecological processes and animal behaviour confer greater value to such data, as these data provide 364 

important baseline information needed for assessment of change (Caro and Sherman 2011).  365 

Obtaining access to data, once the project has finished, is therefore an issue of major concern to 366 

managers. Staff changeovers may mean that the scientist or manager has moved on, and previous 367 

personal connections may be lost, making it difficult for managers to track down data beyond the 368 

end of the project. Scientists, however, have legitimate concerns about the use of data that they 369 

have invested substantial time and resources in collection. Scientists need to maintain rights to 370 

scientific publication of their data since this is their means to justify spending time and resources on 371 

field data collection. Removing data ownership risks disincentivising field work, at a time when field-372 

work and primary data collection is in danger of being relegated to second place in conservation 373 

science (Ríos-Saldaña et al. 2018), and when data are needed more than ever to inform efforts to 374 

sustain biodiversity through the Anthropocene.  375 

Data, if it is to be useful to managers, needs to be stored in well-designed biodiversity databases, 376 

that are managed and maintained by trained database curators, else data are likely to get lost, or, 377 

become impossible to interpret (Durant 2013). Establishing and maintaining such databases is no 378 

easy task. Data access rights need be carefully managed according to formal agreements on data use 379 

in order to protect scientist rights to publish their data, while ensuring that managers have access to 380 

important, and often rare, data. Some data, such as social survey data, is sensitive, and needs to be 381 

stored in compliance with data protection legislation where confidentiality is safeguarded. Other 382 
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data that may need special attention include data on species involved in the illegal wildlife trade, 383 

where locations may need to be kept secret. These complexities mean that, in the short to medium 384 

term, searchable web-based platforms hosting project reports may be a better mechanism to 385 

improve data availability at relatively low cost and with minimal impacts on staff time. In the longer 386 

term, attention can be given to the wider issues around data storage, database management and 387 

protection, to develop better mechanisms that can ensure that protected area managers can have 388 

access to the best available data to support effective conservation management. 389 

Long-term projects avoid end of project issues. Managers’ experience of working with scientists 390 

working on long term projects is generally much better than with short term projects, as the long 391 

time span involved provides important opportunities to establish relationships of trust and 392 

understanding, including the development of platforms for data sharing. In such situations, scientists 393 

can tailor research results to directly provide the statistics needed by managers. Long-term projects 394 

also provide opportunities for skill transfer and training to increase capacity in scientific research at 395 

field sites. Given these advantages, managers could do a lot to support research at their site by 396 

encouraging longer term programmes, which can, in turn, provide long term data in a format that is 397 

directly relevant to management.  398 

Geo-political dimensions  399 

The experience drawn on in this article comes predominantly from Africa, where a substantial 400 

proportion of field research is conducted by foreign scientists based in foreign institutions. While 401 

many aspects of our analysis are of wider relevance, the dominance of foreign institutions in 402 

delivering scientific information on biodiversity within many countries Africa adds an additional layer 403 

of complication to scientist-manager relationships (Sobratee and Slotow 2019). The global power 404 

imbalance between low-income and high-income countries results in an imbalance in the generation 405 

of scientific knowledge, with data collected within low-income countries, yet analyses often 406 

conducted in high-income countries, sometimes without any input from  scientists from the 407 

countries where fieldwork was undertaken (Barber et al. 2014, Livingston et al. 2016). Thus, much of 408 

the data generated by scientific research in Africa is lodged in high-income countries that often fund 409 

the research, while the managers of the reserves from where the data originates may have little 410 

access to such data. These imbalances in access to scientific data and knowledge threaten to 411 

undermine effective collaboration between scientists and managers, particularly where there is little 412 

skill transfer to local scientists and institutions. Individual scientists can do little to change the wider 413 

global power imbalances, but scientists should be sensitive to these imbalances, and work to 414 

diminish, and not to perpetuate, existing inequities (Griffiths and Dos Santos 2012). Scientists from 415 
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high-income countries, working in low-income countries, should thus make careful effort to 416 

counteract current power imbalances, through effective scientific collaboration (including 417 

coauthorship); engagement with local research institutions and contributing to skill transfer; and 418 

training of a diverse cadre of future scientific leaders.  419 

Now, more than ever, we need scientific leaders and communicators from all countries of the world 420 

who are able to inform and inspire us all to increase global efforts to sustain biodiversity through the 421 

Anthropocene.  422 

Conclusions and the way forward 423 

While this analysis has focused on Africa, many of our findings are likely to be relevant to other 424 

regions. Managers overwhelmingly value science and scientific data as a tool for informing 425 

conservation management and decision-making. However, because of underlying problems in 426 

communication, scientific information is not being used to its full effect. Our analysis has identified a 427 

set of recommendations as to how scientists can improve relationships between science and 428 

management (Box 1). Active engagement of park management at all stages in the research, from 429 

project design through to project completion, is likely to improve delivery of management-relevant 430 

science with better interpretation and framing of results.  431 

 With the growth of citizen science, scientific research can be used as a tool for community and 432 

stakeholder engagement that extends beyond government wildlife authorities (Ellwood et al. 2017). 433 

For example, in Nakuru National Park in Kenya, following disagreement about local pollution and its 434 

impact on Lake Nakuru and its biodiversity, the Kenyan Wildlife Service (KWS) took the 435 

unprecedented step of involving local communities and other stakeholders directly in the ecological 436 

monitoring of the lake and wildlife. Through this, KWS were able to establish trust in the results of 437 

monitoring, and obtain buy-in from stakeholders in taking steps to address the problem of pollution 438 

(Ogutu et al. 2012, Ogutu et al. 2017). Similar findings have been shown elsewhere, where 439 

community-based biodiversity monitoring increases the effectiveness of conservation management 440 

interventions (Danielsen et al. 2005, Danielsen et al. 2007).  441 

A rise in engagement of public and local community citizen scientists, as well as the increasing 442 

involvement of wildlife managers in science, has a potential to provide spaces for wider scientific 443 

engagement (Toomey et al. 2017) and break down the divide between those that produce science, 444 

and those that use science. By participating in data collection and the scientific process, citizens and 445 

conservation practitioners can provide a cost-effective means of providing valuable management 446 

relevant data while building an understanding of natural systems, and gaining ownership of the data 447 
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that are used to inform difficult decisions and negotiate between hard choices. In this way, science 448 

can be used as a tool to steer a way through politically contentious issues, such as human wildlife 449 

conflict, access to protected areas, and management of grazing regimes. Improved engagement 450 

between scientists and managers, and the wider public, ultimately leads to better science and better 451 

conservation. 452 

Acknowledgements 453 

We thank all the participants of strategic workshops and national action planning workshop on 454 

cheetah and African wild dogs, whose insights have contributed to this manuscript. We also thank 455 

the Howard G. Buffett Foundation for funding the Range Wide Conservation Programme for Cheetah 456 

and African Wild Dog. The British Embassy in Zimbabwe provided support for one of the training 457 

workshops at which some of the in-depth discussions underpinning this article were held. The 458 

training courses for National Coordinators were designed and implemented in partnership with the 459 

Tropical Biology Association. Finally, we thank Andrew Plumptre and Tim Caro for their valuable 460 

comments on previous drafts of this manuscript.   461 



16 
 

References 462 

Balian, E. V., L. Drius, H. Eggermont, B. Livoreil, M. Vandewalle, S. Vandewoestjine, H. Wittmer, and 463 

J. Young. 2016. Supporting evidence-based policy on biodiversity and ecosystem services: 464 

recommendations for effective policy briefs. Evidence & Policy 12:431-451. 465 

Barber, P. H., M. C. A. Ablan-Lagman, Ambariyanto, R. G. S. Berlinck, D. Cahyani, E. D. Crandall, R. 466 

Ravago-Gotanco, M. A. Juinio-Menez, I. G. N. Mahardika, K. Shanker, C. J. Starger, A. H. A. 467 

Toha, A. W. Anggoro, and D. A. Willette. 2014. Advancing biodiversity research in developing 468 

countries: the need for changing paradigms. Bulletin of Marine Science 90:187-210. 469 

Bennett, N. J., R. Roth, S. C. Klain, K. Chan, P. Christie, D. A. Clark, G. Cullman, D. Curran, T. J. Durbin, 470 

G. Epstein, A. Greenberg, M. P. Nelson, J. Sandlos, R. Stedman, T. L. Teel, R. Thomas, D. 471 

Veríssimo, and C. Wyborn. 2017. Conservation social science: Understanding and integrating 472 

human dimensions to improve conservation. Biological Conservation 205:93-108. 473 

Britt, M., S. E. Haworth, J. B. Johnson, D. Martchenko, and A. B. A. Shafer. 2018. The importance of 474 

non-academic coauthors in bridging the conservation genetics gap. Biological Conservation 475 

218:118-123. 476 

Byrom, A. E., M. E. Craft, S. M. Durant, A. J. K. Nkwabi, K. Metzger, K. Hampson, S. A. R. Mduma, G. J. 477 

Forrester, W. A. Ruscoe, D. N. Reed, J. Bukombe, J. McHetto, and A. R. E. Sinclair. 2014. 478 

Episodic outbreaks of small mammals influence predator community dynamics in an east 479 

African savanna ecosystem. Oikos 123:1014-1024. 480 

Carmen, E., A. Watt, and J. Young. 2018. Arguing for biodiversity in practice: a case study from the 481 

UK. Biodiversity and Conservation 27:1599-1617. 482 

Caro, T. 2019. Who reads nowadays?: a comment on Berger-Tal et al. Behavioral Ecology 30:11-12. 483 

Caro, T. and P. W. Sherman. 2011. Endangered species and a threatened discipline: behavioural 484 

ecology. Trends in Ecology & Evolution 26:111-118. 485 

Caro, T. M. and S. M. Durant. 1995. The importance of behavioural ecology for conservation biology: 486 

Examples from studies of Serengeti carnivores. Pages 451-472 in A. R. E. Sinclair and P. 487 

Arcese, editors. Serengeti II: Dynamics, management and conservation of an ecosystem. 488 

University of Chicago Press, Chicago. 489 

Cook, C. N., M. B. Mascia, M. W. Schwartz, H. P. Possingham, and R. A. Fuller. 2013. Achieving 490 

Conservation Science that Bridges the Knowledge–Action Boundary. Conservation Biology 491 

27:669-678. 492 

Cvitanovic, C., J. McDonald, and A. J. Hobday. 2016. From science to action: Principles for 493 

undertaking environmental research that enables knowledge exchange and evidence-based 494 

decision-making. Journal of Environmental Management 183:864-874. 495 



17 
 

Danielsen, F., A. E. Jensen, P. A. Alviola, D. S. Balete, M. Mendoza, A. Tagtag, C. Custodio, and M. 496 

Enghoff. 2005. Does monitoring matter? A quantitative assessment of management 497 

decisions from locally-based monitoring of protected areas. Biodiversity and Conservation 498 

14:2633-2652. 499 

Danielsen, F., M. M. Mendoza, A. Tagtag, P. A. Alviola, D. S. Balete, A. E. Jensen, M. Enghoff, and M. 500 

K. Poulsen. 2007. Increasing Conservation management action by involving local people in 501 

natural resource monitoring. Ambio 36:566-570. 502 

Durant, S. M. 2013. Building sustainable national monitoring networks. Pages 313-334 in B. Collen, 503 

N. Pettorelli, J. E. M. Baillie, and S. M. Durant, editors. Biodiversity Monitoring and 504 

Conservation: Bridging the Gap Between Global Commitment and Local Action. Wiley-505 

Blackwell, Chichester. 506 

Durant, S. 2018. 7.3 Establishing trained and effective National Coordinators. Pages 101-103 in I. S. C. 507 

S. Group, editor. Guidelines for the Conservation of Lions in Africa. Version 1.0, Muri/Bern, 508 

Switzerland. 509 

Durant, S. M., S. Bashir, T. Maddox, and M. K. Laurenson. 2007. Relating long-term studies to 510 

conservation practice: The case of the Serengeti Cheetah Project. Conservation Biology 511 

21:602-611. 512 

Durant, S. M., N. Mitchell, R. Groom, A. Ipavec, R. Woodroffe, C. Breitenmoser, and L. T. B. Hunter. 513 

2018. Chapter 39 - The Conservation Status of the Cheetah A2 - Nyhus, Philip J. Pages 533-514 

548 in L. Marker, L. K. Boast, and A. Schmidt-Küntzel, editors. Cheetahs: Biology and 515 

Conservation. Academic Press. 516 

Ellwood, E. R., T. M. Crimmins, and A. J. Miller-Rushing. 2017. Citizen science and conservation: 517 

Recommendations for a rapidly moving field. Biological Conservation 208:1-4. 518 

Griffiths, R. A. and M. Dos Santos. 2012. Trends in conservation biology: Progress or procrastination 519 

in a new millennium? Biological Conservation 153:153-158. 520 

Hulme, P. E. 2014. EDITORIAL: Bridging the knowing–doing gap: know-who, know-what, know-why, 521 

know-how and know-when. Journal of Applied Ecology 51:1131-1136. 522 

IUCN/SSC. 2007. Regional Conservation Strategy for the Cheetah and African Wild Dog in Eastern 523 

Africa. Gland, Switzerland. 524 

IUCN/SSC. 2008. Strategic  Planning  for  Species  Conservation:  An Overview. Version 1.0. 525 

IUCN/SSC. 2012. Regional Conservation Strategy for the Cheetah and African Wild Dog in Western, 526 

Central and Northern Africa. Gland, Switzerland. 527 



18 
 

IUCN/SSC. 2015. Review of the Regional Conservation Strategy for the Cheetah and African Wild Dog 528 

in Southern Africa. IUCN/SSC, Gland, Switzerland and Range Wide Conservation Program for 529 

Cheetah and African Wild Dogs, www.cheetahandwilddog.org. 530 

Johnson, S., V. Dominguez-Garcia, L. Donetti, and M. A. Munoz. 2014. Trophic coherence determines 531 

food-web stability. Proceedings of the National Academy of Sciences of the United States of 532 

America 111:17923-17928. 533 

Krebs, J. R. and N. B. Davies. 1997. Behavioural Ecology: an evolutionary approach. Fourth edition 534 

edition. Blackwell Science, Oxford. 535 

Laurance, W. F., H. Koster, M. Grooten, A. B. Anderson, P. A. Zuidema, S. Zwick, R. J. Zagt, A. J. 536 

Lynam, M. Linkie, and N. P. R. Anten. 2012. Making conservation research more relevant for 537 

conservation practitioners. Biological Conservation 153:164-168. 538 

Lichtenfeld, L., C. Trout, and E. Kisimir. 2015. Evidence-based conservation: predator-proof bomas 539 

protect livestock and lions. Biodiversity and Conservation 24:483-491. 540 

Lindsjo, J., A. Fahlman, and E. Tornqvist. 2016. Animal welfare from mouse to moose - implementing 541 

the principles of the 3Rs in wildlife research. Journal of Wildlife Diseases 52:S65-S77. 542 

Livingston, G., B. Waring, L. F. Pacheco, D. Buchori, Y. X. Jiang, L. Gilbert, and S. Jha. 2016. 543 

Perspectives on the global disparity in ecological science. Bioscience 66:147-155. 544 

Loreau, M. and C. de Mazancourt. 2013. Biodiversity and ecosystem stability: a synthesis of 545 

underlying mechanisms. Ecology Letters 16:106-115. 546 

MET. 2018. Field assessment report: Validation of the recommmended human wildlife conflict 547 

(HWC) mitigation measures in the north west regions (hot spots) and action plan. 548 

Unpublished report, Ministry of Environment and Tourism, Windhoek. 549 

Mkonyi, F. J., A. B. Estes, M. J. Msuha, L. L. Lichtenfeld, and S. M. Durant. 2017. Fortified Bomas and 550 

Vigilant Herding are Perceived to Reduce Livestock Depredation by Large Carnivores in the 551 

Tarangire-Simanjiro Ecosystem, Tanzania. Human Ecology. 552 

Odum, E. P. 1959. Fundamentals of Ecology. Saunders. 553 

Odum, E. P. 1977. The Emergence of Ecology as a New Integrative Discipline. Science 195:1289-1293. 554 

Ogutu, J. O., B. Kuloba, H. P. Piepho, and E. Kanga. 2017. Wildlife Population Dynamics in Human-555 

Dominated Landscapes under Community-Based Conservation: The Example of Nakuru 556 

Wildlife Conservancy, Kenya. Plos One 12. 557 

Ogutu, J. O., N. Owen-Smith, H. P. Piepho, B. Kuloba, and J. Edebe. 2012. Dynamics of ungulates in 558 

relation to climatic and land use changes in an insularized African savanna ecosystem. 559 

Biodiversity and Conservation 21:1033-1053. 560 



19 
 

Ríos-Saldaña, C. A., M. Delibes-Mateos, and C. C. Ferreira. 2018. Are fieldwork studies being 561 

relegated to second place in conservation science? Global Ecology and Conservation 562 

14:e00389. 563 

Simberloff, D. 1988. The contribution of population and community biology to conservation science. 564 

Annual Review Of Ecology and Systematics 19:473-511. 565 

Sinclair, A. R. E., K. L. Metzger, J. M. Fryxell, C. Packer, A. E. Byrom, M. E. Craft, K. Hampson, T. 566 

Lembo, S. M. Durant, G. J. Forrester, J. Bukombe, J. McHetto, J. Dempewolf, R. Hilborn, S. 567 

Cleaveland, A. Nkwabi, A. Mosser, and S. A. R. Mduma. 2013. Asynchronous food-web 568 

pathways could buffer the response of Serengeti predators to El Nino Southern Oscillation. 569 

Ecology 94:1123-1130. 570 

Sobratee, N. and R. Slotow. 2019. A critical review of lion research in South Africa: The impact of 571 

researcher perspective, research mode, and power structures on outcome bias and 572 

implementation gaps. Frontiers in Ecology and Evolution 7. DOI:10.3389/fevo.2019.00081 573 

Soliveres, S., F. van der Plas, P. Manning, D. Prati, M. M. Gossner, S. C. Renner, F. Alt, H. Arndt, V. 574 

Baumgartner, J. Binkenstein, K. Birkhofer, S. Blaser, N. Bluthgen, S. Boch, S. Bohm, C. 575 

Borschig, F. Buscot, T. Diekotter, J. Heinze, N. Holzel, K. Jung, V. H. Klaus, T. Kleinebecker, S. 576 

Klemmer, J. Krauss, M. Lange, E. K. Morris, J. Muller, Y. Oelmann, J. Overmann, E. Pasalic, M. 577 

C. Rillig, H. M. Schaefer, M. Schloter, B. Schmitt, I. Schoning, M. Schrumpf, J. Sikorski, S. A. 578 

Socher, E. F. Solly, I. Sonnemann, E. Sorkau, J. Steckel, I. Steffan-Dewenter, B. Stempfhuber, 579 

M. Tschapka, M. Turke, P. C. Venter, C. N. Weiner, W. W. Weisser, M. Werner, C. Westphal, 580 

W. Wilcke, V. Wolters, T. Wubet, S. Wurst, M. Fischer, and E. Allan. 2016. Biodiversity at 581 

multiple trophic levels is needed for ecosystem multifunctionality. Nature 536:456-+. 582 

TAWIRI. 2009. Tanzania carnivore conservation action plan. TAWIRI, Arusha, Tanzania. 583 

Toomey, A. H., A. T. Knight, and J. Barlow. 2017. Navigating the Space between Research and 584 

Implementation in Conservation. Conservation Letters 10:619-625. 585 

Verburg, P. H., J. A. Dearing, J. G. Dyke, S. van der Leeuw, S. Seitzinger, W. Steffen, and J. Syvitski. 586 

2016. Methods and approaches to modelling the Anthropocene. Global Environmental 587 

Change-Human and Policy Dimensions 39:328-340. 588 

Walsh, J. C., L. V. Dicks, and W. J. Sutherland. 2015. The effect of scientific evidence on conservation 589 

practitioners' management decisions. Conservation Biology 29:88-98. 590 

  591 



20 
 

Box 1 592 

  593 

 

 

1. Identify research priorities laid out by government (e.g. published research priorities; 
management plans; national conservation action plans and regional strategies etc.) 

2. Adapt research plans, as much as possible, to address management information priorities 

3. Engage with relevant wildlife authorities as early as possible in the design of the research 
project  

4. Develop and sign an agreement between scientists and managers that outlines 
expectations, including end of the project management 

5. Establish good working relationships with wildlife managers, founded on transparency 
and trust 

6. Provide concise, accessible and timely reports of high quality that can be posted on web-
based report libraries 

7. Provide training and skill transfer to wildlife authority staff, students, early career 
scientists and local communities  

8. Make use of opportunities to present progress and results to protected area managers 
and, if such opportunities do not exist, establish them 

9. Where possible, consider coauthorship with managers, and frame results accurately and 
constructively 

10. Continue to publish species-based and site-based research, which are likely to be of most 
use to managers 

11. Work to diminish, not perpetuate, global inequities in scientific knowledge 

12. Throughout, remember that conducting research within protected areas is a privilege, 
granted in order to deliver biodiversity knowledge as a public good 

Recommendations for scientists 
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Fig. 1  How scientists can factor in management at each stage of the scientific research process. 594 
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