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1. INTRODUCTION 

Biodiversity data1 mobilization is the process by which information about biodiversity is captured, 

digitized and published to become globally discoverable, freely accessible and easily consumable. 

Sharing data in this manner is of critical importance to biodiversity research and natural resource 

management.2, 3 Indeed, the success of efforts to address critical global issues ς such as food security, 

invasive alien species, deforestation, land degradation, the spread of diseases, and marine productivity ς 

depends largely on the availability of relevant, reliable biodiversity data.  

The imperative to share biodiversity data is recognised by the 193 Parties to the Convention on 

Biological Diversity (CBD), specifically, in Article 17 of the Convention, which states: 

The Contracting Parties shall facilitate the exchange of information, from all publicly available sources, 

relevant to the conservation and sustainable use of biological diversity, taking into account the special 

needs of developing countriesΧ Such exchanƎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ǎƘŀƭƭΧ where feasible, include repatriation 

of information.4 

According to the CBD Executive Secretary, Braulio Ferreira de Souza Dias, the Aichi Targets ς a set of 20 

global targets for reducing the direct pressures on biodiversity and improving its status by 2015 or 2020 

ς are in danger of being missed because of inadequate availability and accessibility data.  Meeting Aichi 

Target 19, concerning the enhancement of data-sharing, may therefore be regarded as a prerequisite to 

meeting the other targets.5 

In this respect, organisations such as the Global Biodiversity Information Facility (GBIF) ς established in 

2001 ς are working with governments and data-holding institutions across the world to create the 

infrastructure, systems, tools and networks necessary to progress ǘƻǿŀǊŘǎ ŀ Ǿƛǎƛƻƴ ƻŦ άŦǊŜŜ ŀƴŘ ƻǇŜƴ 

ŀŎŎŜǎǎ ǘƻ ōƛƻŘƛǾŜǊǎƛǘȅ Řŀǘŀέ.6 

Whilst millions of biodiversity data records have been mobilized in recent years, the nature of these 

efforts has been predominantly opportunistic, focusing on low-hanging fruits that can be readily 

published, rather than data of strategic importance to research, policy and decision-making.7 According 

ǘƻ D.LCΣ άǇǊƻƎǊŜǎs in global biodiversity data discovery and mobilization is linear, geographically uneven, 

ŀƴŘ ƻǇǇƻǊǘǳƴƛǎǘƛŎΧ ƎŜƴŜǊŀƭƭȅ ǿƛǘƘƛƴ ǘƘŜ ŎƻƳŦƻǊǘ ȊƻƴŜǎ ƻŦ ǘƘŜ Řŀǘŀ ŎǳǎǘƻŘƛŀƴǎ ŀƴŘ ǇǳōƭƛǎƘŜǊǎΦΦΦ ǘƘŜǊŜ ŀǊŜ 

                                                           
1
 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǘƻƻƭƪƛǘΣ ΨōƛƻŘƛǾŜǊǎƛǘȅ ŘŀǘŀΩ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ǘƻ ŎƻƴŎŜǊƴ Ƴŀƛƴƭȅ ǎǇŜŎƛŜǎ ƻŎŎǳǊǊŜƴŎŜ ǊŜŎƻǊŘǎΦ 

2
 Chapman, A.D. Uses of Primary Species-Occurrence Data, version 1.0. (Copenhagen, Denmark: Global Biodiversity 

Information Facility, 2005) at p.4. 
3
 Pyke, G.H. and Ehrlich, P.R. Biological collections and ecological/environmental research: a review, some 

observations and a look to the future. 85 BIOGICAL REVIEWS 247 (2010). 
4
 Article 17, Convention on Biological Diversity, Rio de Janeiro, 5 Jun. 1992, 1760 UNTS 79, reprinted in 31 ILM 818 

(entered into force 29 Dec. 1993). 
5
 Padma, T. .ƛƻŘƛǾŜǊǎƛǘȅ Řŀǘŀ ƎŀǇǎ ΨƴŜŜŘ ōǊƛŘƎƛƴƎΩ ǘƻ ƳŜŜǘ Ǝƭƻōŀƭ ǘŀǊƎŜǘs, (11 Oct. 2012) 

<http://www.scidev.net/global/climate-change/news/biodiversity-data-gaps-need-bridging-to-meet-global-
targets.html> (accessed: 27 Jan. 2014). 
6
 GBIF. Free and open access to biodiversity data, (undated) <www.gbif.org> (accessed: 1 Feb. 2014). 

7
 Vollmar, A., Macklin, J. A., and Ford, L.S. Natural history specimen digitization: challenges and concerns, 7 J. 

BIODIVERSITY INFORMATICS 93 (2010). 

http://www.scidev.net/global/climate-change/news/biodiversity-data-gaps-need-bridging-to-meet-global-targets.html
http://www.scidev.net/global/climate-change/news/biodiversity-data-gaps-need-bridging-to-meet-global-targets.html
http://www.gbif.org/
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few, if any, specific demand-driven and deterministic data discovery and mobilization strategies 

ŀƳƻƴƎǎǘ Řŀǘŀ ǇǳōƭƛǎƘŜǊǎΦέ8 However, in recent years, GBIF has placed renewed focus on mobilizing data 

to meet the needs of end users. Many applications of biodiversity are documented on the GBIF website. 

With current resource allocation, and socio-political and scientific priorities, it may not be possible to 

mobilize all ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƻŘƛǾŜrsity data.9 Some degree of selectiveness should therefore be 

exercised when deciding which data to mobilize. Limited conservation resources should not be 

squandered on mobilizing data without policy or decision-making relevance.10 If such strategic value 

cannot be demonstrated then a vicious cycle may arise, whereby donors become increasingly reluctant 

to support biodiversity data mobilization activities, opting instead to support alternative projects with 

more tangible outcomes.  

Conversely, if biodiversity data mobilization is undertaken in a more strategic and purpose-driven 

manner, geared towards informing important policy decisions (either directly or via further analyses), 

then such value will become apparent and donors may respond positively by consolidating their 

support.  Thus ensuring policy-relevance and strategic value of data mobilization activities will increase 

the potential for attracting financial and human resources to support further data mobilization activities 

creating a virtuous cycle.11 Figure 1 illustrates the concepts of vicious and virtuous cycles.  

                                                           
8
 Chavan, V.S., Sood, R.K., and Arino, A.H. GBIF. .Ŝǎǘ ǇǊŀŎǘƛŎŜ ƎǳƛŘŜ ŦƻǊ Ψ5ŀǘŀ 5ƛǎŎƻǾŜǊȅ ŀƴŘ tǳōƭƛǎƘƛƴƎ {ǘǊŀǘŜƎȅ ŀƴŘ 
!Ŏǘƛƻƴ tƭŀƴǎΩ ǾŜǊǎƛƻƴ мΦлΦ (Copenhagen, Denmark: GBIF, 2010) at p.2.  
9
 Barents, P., Hamer, M., and Chavan, V.S. Towards demand-driven publishing: Approaches to the prioritization of 

digitization of natural history collection data, 7 BIODIVERSITY INFORMATICS 113 at p. 113 (2010). 
10

 Lƴ ǘƘƛǎ ǘƻƻƭƪƛǘΣ ǘƘŜ ǘŜǊƳΣ ΨǇƻƭƛŎȅ ŀƴŘ ŘŜŎƛǎƛon-ƳŀƪƛƴƎ ǊŜƭŜǾŀƴǘΩΣ ǿƛƭƭ ōŜ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ǿƛǘƘ ǘƘŜ ŀōōǊŜǾƛŀǘŜŘ 
ǘŜǊƳΣ ΨǇƻƭƛŎȅ-ǊŜƭŜǾŀƴǘΩΦ 
11

 Supra 8 at p.114 
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Figure 1. Diagrammatic representation of virtuous and vicious cycles of biodiversity data mobilization. 

 

For several years, the challenge of identifying and mobilizing policy-relevant biodiversity data has been a 

regular topic of discussion within the GBIF Africa Regional Group ς a network of African biodiversity 

informaticians affiliated to GBIF ς which meets annually to share experiences, enhance collective 

capacity, and coordinate activities (see figure 2). The GBIF Secretariat encourages its members to 

ŘŜǾŜƭƻǇ ǘƘŜƛǊ ƻǿƴ ά5ŀǘŀ 5ƛǎŎƻǾŜǊȅ ϧ tǳōƭƛǎƘƛƴƎ {ǘǊŀǘŜƎƛŜǎ ŀƴŘ !Ŏǘƛƻƴ tƭŀƴǎέ ŀƴŘ it has, in this vain, 

ǇǊƻŘǳŎŜŘ ŀ ǎŜǘ ƻŦ ΨƘƻǿ-ǘƻΩ ƎǳƛŘŜƭƛƴŜǎΦ12 Such strategies and action plans can help to focus data 

mobilization efforts on desired outcomes which better meeting the needs of policy and decision makers.  

                                                           
12

 Supra 8  
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Figure 2. Map of GBIF Participants in Africa as of January 2016 (image credit: SANBI). 

As a member of the GBIF Africa Regional Group, the South African National Biodiversity Institute (SANBI) 

received a grant of USD 250,000 from the JRS Biodiversity Foundation to implement a project in 

collaboration with its African partners, entitled, Mobilizing policy and decision-making relevant 

biodiversity data. The project ran from October 2013 to December 2016. The overarching aim of the 

project was to develop a Biodiversity Data Mobilization Strategy for GBIF African members, whilst 

enhancing regional capacity and collaboration in biodiversity informatics. The key objectives were to:  

i) Define priority policy-relevant biodiversity data;  

ii) Conduct a gap analysis of priority biodiversity data (i.e. check availability);  
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iii) Create an inventory of data-holding institutions;  

iv) Foster collaboration and data-sharing between institutions;  

v) Develop appropriate online support tools; and  

vi) Disseminate lessons of the project (e.g. by developing academic curriculum and training 

materials). 

 

The present document is a toolkit prepared in partial fulfilment of the first objective. It is designed to 

assist African biodiversity informaticians in identifying and prioritizing biodiversity data for mobilization, 

with a focus on policy- and decision-making relevance, strategic value and knowledge applications. It is 

envisaged that the primary users will comprise biodiversity informaticians, data managers, scientists, 

and researchers. However, certain policymakers who, for instance, must decide on the allocation of 

political, institutional and financial support to biodiversity informatics may use this toolkit as a guide to 

priority-setting. It is also envisaged that the methodologies contained in this toolkit will be used to 

inform activities in a second phase of the aforementioned JRS-funded project due to commence in mid 

to late 2016. 

The development of this toolkit was undertaken in close collaboration with members of the GBIF 

Secretariat and GBIF Africa Regional Group. The toolkit provides a number of different methods to 

identify and prioritize policy and decision-making relevant biodiversity data for mobilization. These 

methods are distilled from the experiences, suggestions and feedback of the GBIF Africa Regional Group, 

as well as a literature review entailing the examination of various models concerning the interplay of 

data, science and policy.  

Finally, it should be noted that this toolkit constitutes a living document that may be periodically 

updated and consolidated as new insights, ideas and materials come to light. This may be achieved 

through test-bedding, implementing user feedback, and assimilating emerging knowledge and best 

practices.  
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2. WHAT IS POLICY-RELEVANT BIODIVERSITY DATA? 

In order to define policy and decision-making relevant biodiversity data, it is necessary to consider a 

number of preliminary questions. What is policy? Who are policy makers? What is the policy making 

process and how can science influence it? What is evidence-based/-informed policy and how what is 

policy-relevance? This subsection will seek to answer these questions.  

2.1. What is policy? 

Policy affects all of us in our daily lives. The term has many definitions. Burger defines it as άa set of 

interrelated decisions taken by a political actor or group of actors concerning the selection of goals and 

the means of achieving them within a specified situation where these decisions should, in principle, be 

within the power of these actƻǊǎ ǘƻ ŀŎƘƛŜǾŜΦέ13  Nakamura & Smallwood define it άŀǎ ŀ set of 

instructions from policymakers to policy-implementers that spell out both goals and the means for 

achieving those goalsΦέ14 Meanwhile Hogwood & Gunn offer a broader definition of policy: a label for a 

field of activity, an expression of general purpose or desired state of affairs, specific proposals, decisions 

of government, formal authorization, a programme, output, outcome, a theory or model, and a 

process.15 

!ŎŎƻǊŘƛƴƎ ǘƻ DǳōŀΣ άƻƴŜ Ŏŀƴ ǎŀŦŜƭȅ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ǘƘŜ ǘŜǊƳ ǇƻƭƛŎȅ ƛǎ ƴƻǘ ŘŜŦƛƴŜŘ ƛƴ ŀƴȅ ǳƴƛŦƻǊƳ ǿŀȅέ. He 

identifies eight uses of the term:16  

i) Policy is an assertion of intents or goals. 

ii) Policy is the accumulated standing decƛǎƛƻƴǎ ƻŦ ŀ ƎƻǾŜǊƴƛƴƎ ōƻŘȅΧ within its sphere of authority. 

iii) Policy is a guide to discretionary action. 

iv) Policy is a strategy undertaken to solve or ameliorate a problem. 

v) Policy is sanctioned behaviour, formallyΧ or informally through expectations and acceptance 

established over (sanctified by) time. 

vi) Policy is a norm of conduct characterized by consistency and regularity in some substantive 

action area. 

vii) Policy is the output of the policymaking system. 

viii) Policy is the effect of the policymaking and policy-implementing system as it is experienced by 

the client. 

Furthermore, Guba notes that άǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ŘŜŦƛƴƛǘƛƻƴ ŀǎǎǳƳŜŘ ōȅ ǘƘŜ ǇƻƭƛŎȅ ŀƴŀƭȅǎǘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ 

kinds of policy ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ŀǎƪŜŘΣΧ data that are collŜŎǘŜŘΣ ǘƘŜ ǎƻǳǊŎŜǎ ƻŦ ŘŀǘŀΧΣ ǘƘŜ 

ƳŜǘƘƻŘƻƭƻƎȅΧ used, andΧ the ǇƻƭƛŎȅ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ŜƳŜǊƎŜΦέ17 
                                                           
13

 Burger, R.H.  Information policy:  A framework for evaluation and policy research (Norwood, USA:  Ablex, 1993) 
at p.7. 
14

 Nakamura, R.T. and Smallwood, F. The politics of policy implementation όbŜǿ ¸ƻǊƪΣ ¦{!Υ {ǘΦ aŀǊǘƛƴΩǎΣ мфулύ ŀǘ 
p.31. 
15

 Hogwood, B.W. and Gunn, L.A.  Policy analysis for the real world (Oxford, UK: Oxford University Press, 1984) at 
pp.13-19. 
16

 Guba, E.G. The effects of definitions of policy on the nature and outcomes of policy analysis, 42(2) EDUCATIONAL 
LEADERSHIP 63 at pp.63-65 (1984). 
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A common thread of these definitions is the chain of causation between initial conditions and future 

consequences. Policies are thus designed to solve problems by guiding decisions and actions towards 

desired outcomes. 

For the purpose of this toolkit, a shorter, narrower working definition of policy is posited:  

A course or principle of action adopted or proposed by government with a view to solving real world 

problems.  

Additionally, for the purpose of this toolkit, decision-making is considered to be a component of policy 

making. 

2.2. Who are policymakers? 

In seeking to understand policy relevance, it is helpful to examine the characteristics of policymakers, 

especially in comparison with scientists (including biodiversity informaticians). Scientists may generate 

considerable volumes of biodiversity data and/or act as intermediaries between data providers and 

policymakers. Policymakers and scientists generally work under very different demands, constraints and 

reward systems. 

Scientists and policymakers often level criticism at each other: scientists are accused of being out of 

touch, irrelevant and impractical; whereas policyƳŀƪŜǊǎ ŀǊŜ ŀŎŎǳǎŜŘ ƻŦ άƛƎƴƻǊƛƴƎΣ ǳƴŘŜǊ-utilizing or 

ƳƛǎƛƴǘŜǊǇǊŜǘƛƴƎ ǊŜǎŜŀǊŎƘ ŦƛƴŘƛƴƎǎ ǿƘŜƴ ŦƻǊƳǳƭŀǘƛƴƎ ƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ ǇƻƭƛŎȅΦέ18 Roux et al. suggest that 

such bidirectional criticism is an acknowledgement of their mutual dependence!19 

For scientists, performance is usually measured as the production and impact factor (citation rates) of 

peer-reviewed publications, the positive contribution made to their oǊƎŀƴƛǎŀǘƛƻƴΩǎ ǊŜǇǳǘŀǘƛƻƴΣ ŀƴŘ ǘƘŜ 

amount of external funding they can raise to support research activities. In the scientific community, job 

security is often project-dependent, which encourages scientists to seek long term funding for projects. 

In pursuit of novel findings, for which they receive most recognition among their peers, scientists tend 

to become highly specialised. In general, they receive relatively little recognition or reward for 

influencing industry practice or public debate.  

Policymakers work in a very different environment. In most governments, power is distributed in a 

hierarchy and the careers of policymakers are dependent on advancing policies and programmes that 

reflect the broader manifesto of the government. According to Gibbons et alΦΣ άǘƘŜǊŜ ŀǊŜ ŀ ōǊƻŀŘŜǊ 

range of competing interests and stakeholders that policymakers need to consider when providing 

                                                                                                                                                                                           
17

 Supra 15 at p.70 
18

 Gibbons, P., Zammit, C., Youngentob, K., Possingham, H.P., Lindenmayer, D.B., Bekessy, S., Burgman, M., 
Colyvan, M., Considine, M., Felton, A., Hobbs, R.J., Hurley, K., McAlpine, C., McCarthy, M.A., Moore, J., Robinson, 
D., Salt, D. and Wintle, B. Some practical suggestions for improving engagement between researchers and policy-
makers in natural resource management 9(3) ECOLOGICAL MANAGEMENT & RESTORATION 182 at p.182 (2008). 
19

 Roux, D.J., Rogers, K.H., Biggs, H.C., Ashton, P.J. and Sergeant, A. Bridging the science-management divide: 
moving from unidirectional knowledge transfer to knowledge interfacing and sharing, 11(1):4 ECOLOGY AND 
SOCIETY 1 at p.10 (2006). 
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ŀŘǾƛŎŜ ǘƻ ƎƻǾŜǊƴƳŜƴǘ ǘƘŀƴ ǘȅǇƛŎŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ ōȅ ǊŜǎŜŀǊŎƘŜǊǎΦέ ¢ƛƳŜ ŦǊŀƳŜǎ can also be critical for 

policymakers, who must often make decisions quickly in the absence of certainty. Figure 3 summarizes 

and compares the key motivations of researchers (or scientists) and policymakers.  

 

Figure 3. A comparison of the key motivations of researchers and policymakers (adapted from Gibbons et al. 2008). 

 

2.3. The policy process 

The development and implementation of policy are not single outcomes or events, but are actually part 

of a cyclical process, moving from agenda-setting to implementation, monitoring and evaluation. There 

is a subtle distinction between law and policy. Whilst the former are typically passed by a legislative 

body, approved by an executive branch and enforced/interpreted by a judicial system, the latter are 

usually created by individual agencies and enforced/interpreted through internal channels, albeit within 

a legal framework.  

¢Ƙƛǎ ΨǇƻƭƛŎȅ ǇǊƻŎŜǎǎΩ ƛǎ ŘǊƛǾŜƴ ōȅ άŀƴ ƛƴǘŜǊǇƭŀȅ ƻŦ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ƛŘŜŀǎ ŀƴŘ ƛƴǘŜǊŜǎǘǎέΦ20 Given the 

substantial influence of policy on matters concerning special interest groups (e.g. commercial activity, 

environmental health and public service delivery), the policy process is hotly contested and complicated. 

For scientists to effectively engage in the policy process, they must understand its dynamics and players.  

                                                           
20

 John, P. Analysing Public Policy (London, UK: Cassell 1998) at p.59. 
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Figure 4 provides a deceptively simple representation of the policy making process. When one considers 

the plethora of different institutions and their various channels of interaction and influence, the picture 

is far more complex, as is depicted in figure 5.  

 

Figure 4. A simplified representation of the policy making process. 

 

 

Figure 5. A representation of the policy making process including the interplay of institutions, ideas and interests. The red 
lines depict the formal and informal channels of influence and are presented here only to highlight the complexity of system. 
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2.4. How can science influence policy? 

There are many ways in which scientific evidence, by inference of biodiversity data, can be taken up into 

policy and practice and several models exist to illustrate this.  

The recently-formed Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) ς which 

ƛǎ ǎŜǘ ǘƻ ōŜŎƻƳŜ ǘƘŜ ǿƻǊƭŘΩǎ άƭŜŀŘƛƴƎ ƛƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ ōƻŘȅ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇƭŀƴŜǘϥǎ 

ōƛƻŘƛǾŜǊǎƛǘȅΣ ƛǘǎ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ ŜǎǎŜƴǘƛŀƭ ǎŜǊǾƛŎŜǎ ǘƘŜȅ ǇǊƻǾƛŘŜ ǘƻ ǎƻŎƛŜǘȅέ ς is committed to the 

mobilization of policy-relevant biodiversity data with a view to addressing knowledge gaps and 

informing policy formulation.21 Figure 6 provides an adapted representation of the science-policy 

interface that IPBES is seeking to establish. It entails scientists communicating information and evidence 

to the policymakers who in turn provide feedback to the scientists, articulating a demand for further 

information. 

 

Figure 6. The science-policy interface according to IPBES.  

 

Aside from this model provided by IPBES, there are several other theoretical ways in which science can 

influence policy. These are addressed as follows: 

                                                           
21

 IPBES. About IPBES (undated) <http://www.ipbes.net/about-ipbes.html> (accessed: 2 Feb. 2014). 

http://www.ipbes.net/about-ipbes.html
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¶ Engineering model: This model sees the relationship between science and policy as rational and 

sequential. It presumes that results of good research influence policy in a direct, immediate and 

linear fashion. This is however, rarely seen in practice.22 

¶ Enlightenment model: The relationship between science and policy is seen as indirect, often 

hidden and rarely logical, predictable or neat. Scientific research contributes to the 

enlightenment of policymakers, by fostering new ways of thinking rather than solutions to 

specific problems. There may be a long lag time between the production of science and its 

impact on policy.23 

¶ Strategic model: Governments and powerful interest groups use science in entirely political 

ways to advance their own interests and positions. To this end, they cherry-pick desirable 

research evidence and may even attempt to delay decision-making by commissioning additional 

research.24 

¶ Elective affinity model: This model holds that policymakers are most likely to consider scientific 

evidence, if they have somehow contributed to the research process, if the timing of the release 

of the evidence suits the decision-making process, and if the implications of the evidence align 

with the core values of the policymakers.25 

¶ Two communities model: Scientists and policymakers come from very different cultures with 

different ideas about what is important and how the world works. To influence policymakers, 

scientists must understand and overcome these differences.26 

¶ Advocacy coalition model: A group distinguished by a set of beliefs, norms and resources, 

agrees on fundamental policy goals and proactively collaborates across disciplines and sectors in 

pursuit of those goals.27 

These and other models are elaborated further by Buse et al.28 

 

2.5. Evidence-based/informed policy 

In the late 1990s, a movement called for evidence-based policy, with proponents insisting that research 

evidence be given primary consideration in the formulation of policy.29 Another school of thought 

coined and advocated the more modest goal of evidence-informed policyΣ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ 

                                                           
22

 Buse, K., May, N. and Walt, G. Making health policy. (Glasgow, UK: Bell and Bain, 2005) at pp.173-174. 
23

 Ibid at p.180 
24

 Weiss, C.H. The many meanings of research utilization. 39 PUBLIC ADMINISTRATION REVIEW 426 at p.426 
(1979). 
25

 Short, S. Elective affinities: research and health policy development. In: Gardner, H. (ed.) Health Policy in 
Australia (South Melbourne, Australia: Oxford University Press Australia and New Zealand, 1997). 
26

 Supra at p.175 
27

 Ibid at p.173 
28

 Ibid  
29

 Ibid at p.171 
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experience, judgement and expertise with the best available external evidence from systematic 

research.30 Both movements are regarded as a reaction to policymaking based on convictions.  

¢ƻŘŀȅΩǎ ǇǊƻǇƻƴŜƴǘǎ ƻŦ ŜǾƛŘŜƴce-based/informed policy have made great strides in proposing ways to 

improve the information base for policymaking. However, improved information does not automatically 

result in improved policymaking because evidence and information are not the same. According to 

Majone, eǾƛŘŜƴŎŜ ƛǎ άƛƴŦƻǊƳŀǘƛƻƴ ǎŜƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǎǘƻŎƪ ŀƴŘ ƛntroduced at a specific point in 

the argument in order to persuade a particular audience of the truth or falsity of a statement.έ31 It is 

important to discern between problems of availability (information) from problems of fit for purpose 

(evidence). The latter is a subset of the former. An evidence problem arises when very little of the 

available information stock is considered in policy formulation, or when the information that is 

considered in support of a policy decision is unpersuasive.32 Informed, evidence-based policymaking 

requires not only information, but evidence. With respect to biodiversity data, evidence would 

constitute a portion of the total biodiversity data stock, which is accessible, reliable, and relevant and 

has a clear application and practical use (i.e. actionable data). 

It is an insightful exercise for scientists to consider how much of the information they generate serves to 

justify or contend a policy argument; how effectively they are producing evidence that supports good 

policymaking.  

 

2.6. What is policy-relevance? 

The United Nations Environment Programme (UNEP) defines the term, policy-relevance, as άǘƘŜ ŘŜƎǊŜŜ 

of applicability and practicality of the [information]Χ for decision-makers and recommendations to 

policymaking processes, tŀƪƛƴƎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƴŀǘƛƻƴŀƭΣ ǊŜƎƛƻƴŀƭ ŀƴŘ Ǝƭƻōŀƭ ǇǊƛƻǊƛǘƛŜǎΦέ33 According to 

Wolf, policy-ǊŜƭŜǾŀƴŎŜ άƛǎ ǳƴŘŜǊǇƛƴƴŜŘ ŀƴŘ ƛƴŦƻǊƳŜŘΧ ōȅ ǿŜƭƭ-conceived approaches to generating 

research solutionsΧέ ŀƴŘ άƛǎ ƴƻǘ ŀƴ ŀǳǘƻƳŀǘƛŎ ōȅ-ǇǊƻŘǳŎǘ ƻŦ ƎƻƻŘ ǊŜǎŜŀǊŎƘέΦ Lǘ ǊŜǎǳƭǘǎ ŦǊƻƳ άŀƴ 

ŜŦŦŜŎǘƛǾŜ ōƭŜƴŘƛƴƎ ƻŦ ǊŜǎŜŀǊŎƘŜǊǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ǇƻƭƛŎȅ ŘŜŎƛǎƛƻƴ ƴŜŜŘǎ ŀƴŘ ŘŜŎƛǎƛƻƴ ƳŀƪŜǊǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ 

ŀ ƪƴƻǿƭŜŘƎŜ ōŀǎŜ ǘƘŀǘ ōŜŀǊǎ ƻƴ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴǎΦέ34  

                                                           
30

 Davies, P.T. What is evidence-based education? 47 BRITISH JOURNAL OF EDUCATIONAL STUDIES 108 (1999). 
31

 Majone, G. Evidence, Argument, and Persuasion in the Policy Process (New Haven, USA: Yale University Press, 
1989) at p.10. 
32

 Shulock, N. The paradox of policy analysis: If it is not used, why do we produce so much of it? 18(2) JOURNAL OF 
POLICY ANALYSIS AND MANAGEMENT 226 (1999). 
33

 UNEP. Guidelines for ensuring Scientific Credibility and Policy Relevance of the GEO-5 Assessment (undated) 
<http://www.unep.org/GEO/pdfs/geo5/ANNEX12_GEO-5_Guidelines_Scientific_Credibility-Policy_Relevance.pdf> 
(accessed 1 Feb. 2014).  
34

 Wolf, A. Research strategies for policy relevance, 23 SOCIAL POLICY JOURNAL OF NEW ZEALAND 65 at pp.67-68 
(2004). 

http://www.unep.org/GEO/pdfs/geo5/ANNEX12_GEO-5_Guidelines_Scientific_Credibility-Policy_Relevance.pdf
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Gardner et al. offer criteria for assessing the policy-relevance of biodiversity research (understood to 

include biodiversity data mobilization):35  

¶ A tenable connection between the research and its policy application. There should be a clear 

link to relevant άnational or regional policy statements, legislative frameworks or management 

plansΧ {pecific national and/or regional policies and plans that stand to benefit from application 

of the research results ǎƘƻǳƭŘ ōŜ ƛŘŜƴǘƛŦƛŜŘέΦ ¢ƘŜǎŜ ƳƛƎƘǘ ƛƴŎƭǳŘŜ ƳǳƭǘƛƭŀǘŜǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

agreements, national biodiversity strategies and action plans (NBSAPs), and even policy 

applications in other sectors. 

¶ Identified end-users. This should include statements from anticipated end-users (policymakers), 

expressing specific demands for certain research to be undertaken and describing how the 

results of such research would be useful. The end-users should be engaged in the process of 

designing the research, specifying outputs and interpreting results. 

In seeking to characterise such policy-relevant data, the GBIF Africa Group has fashioned a more 

detailed set of criteria. Specifically, they agreed that the mobilisation of policy-relevant biodiversity data 

should:  

i) Serve to better inform policy and decision-making, either directly or via further analysis; 

ii) Result in discernible improvements in policy and decision-making; 

iii) Contribute towards broader socio-economic development priorities; 

iv) Be scientifically justifiable and defensible; 

v) Support national priorities vis-à-vis biodiversity conservation and research (assuming that 

such priorities are themselves posited with broader socio-economic relevance). 

Additionally, they suggested that preference should be given to data mobilisation that: 

i) Serves to complete otherwise-incomplete data sets, thereby improving utility in research; 

ii) Necessitates inter-institutional cooperation, thereby strengthening networks. 

Biodiversity data which meets the above criteria may qualify as the special subset of information that 

constitutes ΨevidenceΩΦ Lƴ ŜǎǎŜƴŎŜΣ ǎǳŎƘ ōƛƻŘƛǾŜǊǎƛǘȅ Ƴǳǎǘ ōŜ accessible, reliable, relevant and 

actionable.  

 

 

 

 

 

                                                           
35

 Gardner S., Stott, A. and Vindimian, E. How to assess policy relevance in research projects: BiodivERsA report, 
(undated) <www.biodiversa.org/254/download> (accessed: 1 Feb. 2014). 

http://www.biodiversa.org/254/download
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3. EXAMPLE APPLICATIONS OF BIODIVERSITY DATA 

Insofar as Africa is concerned, these uses and applications of biodiversity data pertain to important 

social, environmental and economic development issues such as public health, food security, invasive 

alien species, tourism, energy and climate change (see figure 7). Biodiversity data is essential for 

evidence-based policy and decision-making. 

 

Figure 7. Mind map depicting the breadth of development issues requiring biodiversity data for informed policy and 
decision-making (image credit: SANBI). 

 

The GBIF website lists documents a number of case studies illustrating various applications of 

biodiversity data to research and policymaking. The following subsections comprise a selection of 

examples which may be accredited to GBIF. 
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3.1. Public health: Mapping the niche of Ebola host animals 

A research team from the United Kingdom, the United States 

and Canada mapped the areas of Africa potentially at risk from 

outbreaks of the Ebola virus, based on the environmental niche 

of bat species believed to act as reservoir hosts of the disease.36  

While human outbreaks such as the one currently affecting 

West Africa are very rare, the study identified at-risk areas 

covering 22 countries in Central and West Africa, with a 

combined human population of 22 million.  

The research published in the eLife online journal modelled the 

zoonotic niche of the virus using occurrence data accessed 

through GBIF.org for three bat species, the hammer-headed bat 

(Hypsignathus monstrosus), little collared fruit bat (Myonycteris 

torquata) and Franquet's epauletted fruit bat (Epomops 

franqueti), identified as the most likely candidates to be reservoir species associated with transmission 

to humans.  

The authors argue that better knowledge of the areas potentially at risk from the disease will help to 

prioritise surveillance for Ebola virus outbreaks, and improve the diagnostic capacity in the countries 

identified. 

 

3.2. Food security: Conserving genetic diversity of crops in West Africa 

This study by a team from Benin, China and the United Kingdom 

aimed to draw up a list of priority plants to conserve in Benin, 

based on their importance as wild relatives of the crops used by 

local people for food, livestock fodder, medicines and other 

purposes.37 

An inventory of crop wild relatives (CWR) was compiled using a 

variety of sources, including records from major herbaria and 

gene banks worldwide, accessed online through GBIF. Using a 

series of criteria to rank their importance, the study identified 

20 priority crop wild relatives for active conservation. 

                                                           
36

 Pigott, David M et al. άaŀǇǇƛƴƎ ǘƘŜ ½ƻƻƴƻǘƛŎ bƛŎƘŜ ƻŦ 9ōƻƭŀ ±ƛǊǳǎ 5ƛǎŜŀǎŜ ƛƴ !ŦǊƛŎŀΦέ 9ŘΦ tǊŀōƘŀǘ WƘŀΦ eLife 3 
(2014): e04395. PMC. Web. 28 Jan. 2016. 
37

 Idohou, R. et al., 2013. National inventory and prioritization of crop wild relatives: case study for Benin. 60:34 
Genetic Resources and Crop Evolution 1337-1352. 

Figure 8. Colorized scanning electron micrograph 
of filamentous Ebola virus (image credit: NIAID). 

Figure 9. Farmers in Nigeria (image credit: Mike 
Blyth). 

http://www.gbif.org/species/2432958
http://www.gbif.org/species/2432958
http://www.gbif.org/species/2432942
http://www.gbif.org/species/2432942
http://www.gbif.org/species/2432802
http://www.gbif.org/species/2432802
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3.3. Invasive alien species: Building national watch lists for invasive alien species 

A research team from GBIF's partners in the South African National Biodiversity Institute (SANBI) 

developed a simple methodology for drawing up a 'watch list' that countries can use to identify those 

alien species most likely to pose a substantial threat of invasion.38 

The team, led by Katelyn Faulkner, drew up a watch 

list for South Africa using three predictors of invasion 

success: history of invasion, environmental suitability 

and propagule pressure. For the study, the 

researchers downloaded more than 20 million 

occurrence records from GBIF.org for 884 species in 

the Global Invasive Species Database. They used 

these records to assess how many species were likely 

to establish themselves successfully in South Africa, 

based on the similarity between the environmental 

conditions in South Africa and those in regions where 

the species have been observed. 

Trade and tourism data were also used to assess the likelihood of alien species arriving in South Africa 

from regions where they currently occur. From this, the researchers identified 400 species as potential 

invaders for South Africa. The authors argue that this technique could be used in any region as an initial 

assessment of key threats, and could be an important step in developing biosecurity schemes for 

resource-poor regions.  

 

 

 

  

                                                           
38

 Faulkner, K. T., Robertson, M. P., Rouget, M., & Wilson, J. R. U. (2014). A simple, rapid methodology for 
developing invasive species watch lists. 179 Biological Conservation 25ς32. 

Figure 10. The beautiful Lantana camara is one of many 
invasive alien species spreading across Africa (image 
credit: Maxwildcat). 
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4. DETERMINING PRIORITY POLICY-RELEVANT BIODIVERSITY DATA 

In seeking to determine policy-relevant biodiversity data, a number of different approaches can be 

taken. This section outlines four approaches, providing an explanation of each as well as details of their 

respective resource requirements, advantages and shortcomings. When devising these approaches, the 

GBIF Africa Regional Group was consulted. The group described the approaches as complementary and 

best taken together. They suggested that any given user should choose the best mix of approaches for 

his or her specific situation, taking into account the resources available and the degree of accuracy 

required. Moreover, they suggested that all approaches should be undertaken in collaboration with the 

relevant GBIF Heads of Delegations (HoDs) who should also be called upon to assist with lobbying and 

fundraising to support data mobilisation activities. 

 

4.1. Approach I: Refer to explicit stipulations of data needs 

In most countries, policy-relevant biodiversity data can be quickly determined by checking existing, 

readily-available studies, reports, plans and strategies for explicit indications of data gaps and needs. 

Potentially enlightening sources include National Biodiversity Assessments (NBAs), National Biodiversity 

Strategies and Action Plans (NBSAPs), Red List reports, national CBD reports, conservation management 

plans, and various other country-specific materials. 

If these sources do not articulate data gaps and needs, they should at least give indications of species, 

habitats, ecosystems and geographical areas that are of special national concern. This special concern 

may be attributed to the important role that these ecological resources play in sustaining or disrupting 

flows of ecosystem services to society. It is self-evident that biodiversity data pertaining to these 

ecological resources of special concern is policy-relevant.  

Species of special concern might include threatened, endangered or endemic species; harvested species 

(e.g. medicinal, rare food crops, genetically modified organisms); pests, diseases and disease vectors; 

and invasive alien species. Habitats, ecosystems and geographical areas of special concern might include 

specific wetlands, forests, biodiversity hotspots, protected areas and transition zones. Figure 11 

illustrates how different sources may be used to identify policy-relevant biodiversity data. 

This method has the advantage of being relatively quick and resource-efficient. A single person with a 

desktop and internet access can readily acquire this information without having to engage stakeholders 

or policymakers. The disadvantage of this approach is that the available sources may provide only case-

specific indications of policy-relevant data and thus fail to provide a comprehensive overview of the data 

required. Additionally, where policy-relevant biodiversity data is determined on the basis of ecological 

resources of special concern, there is scope for human error and no means of verification. As such, this 

ŀǇǇǊƻŀŎƘ Ƴŀȅ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ ǘƘŜ ΨǉǳƛŎƪ ŀƴŘ ŜŀǎȅΩ ŦƛǊǎǘ ǎǘŜǇ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ policy-relevant biodiversity 

data.  
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Figure 11. Diagram showing how various sources can provide indications of priority biodiversity data. 

 

4.2. Approach II: Infer implicit, non-stipulated data needs  

Biodiversity and ecosystem services underpin human well-being and are therefore of relevance to 

virtually all policy areas. For example, economic policies must consider the trade of biological products 

and commodities like timber, food, and medicine; agricultural policies must safeguard pollinators and 

crop diversity, and ensure the careful management of genetically modified organisms (GMOs); health 

policies must take into account the behaviour of pathogens and disease vectors; water policies must 

address the hydrological impacts of invasive alien species and provide for the assessment of water 

quality in rivers, lakes and wetlands using biological indicators; urban planning policies must ensure the 

equitable provision of green public spaces and trees which exert a cooling effect and confer multiple 

health benefits to citizens.  

Moreover, many policies may have significant intended and unintended consequences for biodiversity: 

increasing agricultural production may result in elevated levels of agrochemical pollution and the 

conversion of natural habitat into farmland; expanding road infrastructure may fragment habitats and 

induce urbanization in previously inaccessible areas; and eradicating certain disease vectors may require 

the widespread application of ecologically-harmful insecticides. 

Thus biodiversity is connected to a broad spectrum of policy areas, directly and indirectly. Biodiversity 

data plays an important role in helping us to identify and understand these connections with a view to 

supporting informed, evidence-based policymaking.  

By examining national policy goals and understanding their connection with the environment, one can 

ΨǿƻǊƪ ōŀŎƪǿŀǊŘǎΩ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ type of biodiversity data that is most relevant to the concerned goal(s). 

If changes in the diversity, distribution and abundance of the biodiversity concerned would have 




























