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Executive summary
A.1. Introduction
1. Over the past decades the international community has established a number of regimes to conserve and use sustainably biodiversity and ecosystem services. These efforts have led to the development of a considerable, continuously evolving and ever-more complex system of environmental governance. Nonetheless, notwithstanding significant progress in science and the increasing recognition of the importance of using science effectively in decision-making, biodiversity and ecosystem services continue to be used unsustainably and inequitably, and are being degraded at increasing rates. 

2. The Millennium Ecosystem Assessment showed that over the past 50 years humanity has caused unprecedented losses in biodiversity and declines in ecosystem services. Of the 24 assessed ecosystem services, 60 per cent recorded a decline, with further degradation expected unless immediate action is taken. This is expected to have a negative impact on development processes in all countries, but in particular in developing countries, and is impeding the attainment of both the Millennium Development Goals and the internationally agreed target to reduce significantly the rate of biodiversity loss by 2010.

3. While there are many reasons for this situation, there is growing consensus that strengthening the interrelations between science and policy at all levels is necessary (but not sufficient) for more effective governance of biodiversity and ecosystem services. Current environmental problems, often of considerable magnitude and complexity, challenge science, politics, policy and their interrelations in unprecedented ways, confronting them with situations in which facts are uncertain, values in dispute, stakes high and decisions urgent. 

4. In recent years considerable attention has been paid to tackling inadequacies in the interrelations between science and policy, insofar as this is possible within given mandates, budgets and decision‑making processes, and to exploring options for a more effective science-policy interface, as in the case of the ad hoc international and multi-stakeholder meeting on an intergovernmental science‑policy platform on biodiversity and ecosystem services, convened in Putrajaya, Malaysia, from 10 to 12 November 2008.

5. In the Putrajaya Road Map, set out in the annex to the report of the meeting (document UNEP/IPBES/1/6), participants recognized that mechanisms to improve the science-policy interface for biodiversity and ecosystem services for human well-being and sustainable development should continue to be explored and called for a gap analysis to be undertaken with the aim of supporting future discussion by reviewing the strengths and weaknesses of existing science-policy interfaces and the coordination between them across all spatial scales. They requested a preliminary report to be made available at the twenty-fifth session of the United Nations Environment Programme (UNEP) Governing Council/Global Ministerial Environmental Forum, in February 2009. At that meeting, representatives called upon UNEP to complete the gap analysis for presentation at the next ad hoc intergovernmental and multi-stakeholder meeting, building on comments received through an open review process.

6. The full gap analysis builds on the preliminary version, incorporating the comments received during the review process and further drawing on scientific literature, policy reports, institutional research and consultations with experts. 

7. In answering the mandate accorded by the Governing Council and the related discussions, the objectives of this analysis are:

a) To review the institutional landscape relevant to the discussion and to analyse the strengths and weaknesses of existing science-policy interfaces and coordination between them at the national, regional and global levels of governance; 

b) To present the findings of this review and analysis in such a manner as to help to orient future discussion on strengthening the science-policy interface on biodiversity and ecosystem services.
A.2. Key findings

8. The gap analysis identified six key findings, ranging from the complexity of science-policy interfaces to the lack of coordination between the many stakeholders in covering  the broad spectrum of biodiversity and ecosystem services in a comprehensive manner, which is essential for effective policymaking in the development field. 
Finding No. 1: Multiple science-policy interfaces  

9. A wide range of science-policy interfaces of varying types, sizes and purposes already exist for the many multilateral environmental agreements and other bodies relating to biodiversity and ecosystem services at all levels. Between them they have, to a certain extent, enriched decision-making and raised awareness of biodiversity and ecosystem services among the environmental community. 
10. The specific findings are as follows:
a) Finding No. 1.1: The existing landscape of science-policy interfaces and interactions provides an important basis that can be built upon and strengthened; 

b) Finding No. 1.2: The variety of existing science-policy interfaces is in part historic as institutions have been created on an ad hoc basis to deal with problems and issues as they have emerged. Much of this variety is, however, likely to be inherent, given the complexity of governance arrangements, the multiple levels of governance, the broad range of sectoral interests and the variety of purposes. 

Finding No. 2: Effectiveness of science-policy interfaces 

11. Notwithstanding the progress made by many of the existing science advisory bodies to improve the focus and quality of scientific inputs into policymaking processes, there is scope for further improvement in scientific independence through increased credibility, relevance and legitimacy. 
12. The specific findings are as follows:

a) Finding No. 2.1: Most science-policy interfaces have relatively modest budgets for the size of the task that they are expected to perform, potentially limiting their ability to assess knowledge comprehensively and ensure the input of the best available science, leaving them to rely on inputs from other bodies and processes that might not be best suited to their needs;

b) Finding No. 2.2: Each science-policy interface works in a separate manner and each mechanism can bring its own limitations, such as the problems that can be encountered when an advisory body is responsible for providing scientific input to the policy process while acting as an initial negotiating platform. 
Finding No. 3: Common and shared knowledge base

13. Although an extensive knowledge base exists to support decision-making in each of the many science-policy interfaces, shared frameworks, methodologies and basic understandings to respond to the complex nature of biodiversity and ecosystem services issues remain missing or incompletely implemented. There are also significant gaps in knowledge that need to be filled. 
14. The specific findings are as follows:

a) Finding No. 3.1: Notwithstanding the considerable progress in and growth of the relevant sciences, some fundamental knowledge gaps exist, in particular with regard to the dynamic interactions between drivers of change, ecosystems and human well-being. This is of particular concern at the regional, national and local scales, where many of the most important interactions of this nature occur and where human well-being depends most directly on ecosystem services;

b) Finding No. 3.2: Although a range of institutions support the development of research strategies to meet policy needs, there is currently no process providing common and regularly reviewed guidance on a strategic approach to research to ensure that the most important needs in terms of knowledge to support more effective governance at all levels are being identified and responded to in a coordinated manner;

c) Finding No. 3.3: While awareness of the need to draw more systematically on a broad range of knowledge types is growing, there remains a lack of processes for ensuring the effective incorporation of types of knowledge into the knowledge base, including the incorporation of knowledge from other sectors and disciplines, non-formal knowledge and mutual learning;

d) Finding No. 3.4: Notwithstanding continuing efforts, there remain significant gaps in long-term observation and monitoring programmes, in particular as regards data and information on interactions between drivers of change, ecosystems and human well-being, and on particular geographic regions;

e) Finding No. 3.5: While progress has been made, there remain significant barriers to the effective use of existing data and knowledge resulting from institutional and technical impacts on both the availability of data and information and on the ability of users to gain access to such data and information in meaningful ways.

Finding No. 4: Policy impact

15. Various mechanisms synthesize, present and communicate knowledge to inform policy. There is, however, a lack of regular processes providing periodic, timely and policy-relevant information covering the full range of biodiversity and ecosystem service issues to the broader development community. This information and knowledge is not always translated and communicated in the most efficient way or the most useful format. 

16. The specific findings are as follows:

a) Finding No. 4.1: As a result of the vast quantity and varying quality of differing, fragmented and sometimes even contradictory knowledge currently available, together with the lack of clear authoritative synthesis and a clear and targeted communication thereof, decisions taken are not necessarily informed by the best available knowledge;

b) Finding No. 4.2: Knowledge is often not presented in the form of clear policy alternatives that systematically outline the implications of policy options under detailed framing assumptions and provide better guidance in policy implications;

c) Finding No 4.3: In discussions on science-policy interfaces there is far more focus on identifying issues and formulating policies with regard to multilateral environmental agreements at the global level than on supporting policy implementation and policy evaluation, particularly at the national and regional levels of governance, and on the extent to which effective information and advice pertains to and is used by the development community at the lower governance levels; 

d) Finding No. 4.4: There is a need for more integrated quantitative models, scenarios and indicators that will aid understanding of not only biodiversity and ecosystem services, but also the relevance of biodiversity and ecosystem services to human well-being;

e) Finding No. 4.5: Notwithstanding the range of assessments relating to biodiversity and ecosystem services, no regular periodic multi-level assessment process exists that provides the conceptual and institutional framework coherently to gather, review, synthesize, communicate and monitor information and track changes in biodiversity and ecosystem services and their consequences for human well-being at the global, regional and national levels and on the interrelation across these levels;

f) Finding No. 4.6: There are continuing difficulties in ensuring timely scientific advice on emerging issues of concern at and across all levels, whether in response to policymakers’ requests or resulting from concerns arising from the scientific community.

Finding No. 5: Coordinated approach 

17. Notwithstanding the existence of several mechanisms to improve the coordination of the wide range of science‑policy interfaces for the many multilateral environmental agreements and other bodies related to biodiversity and ecosystem services, there is significant room for building on the existing experiences that would lead to better coordination between and across global and national mechanisms. 

18. The specific findings are as follows:

a) Finding No. 5.1: There is significant potential to improve the effectiveness of science‑policy interfaces through more coherent coordination within and across their various functions, integrating such aspects as research strategies, models and scenarios, assessments, knowledge‑brokering and capacity-building;

b) Finding No. 5.2: Examples exist of thematic mechanisms such as expert groups or other collaborative arrangements that are providing valuable support to policy formulation and implementation on specific issues. Lessons can be learned from this;

c) Finding No. 5.3: There is a lack of coordination across sectors to allow for the constant exchange and joint creation of knowledge, leading to mismatches and duplications of information and policies relevant to the broader development community;

d) Finding No. 5.4: There is a lack of coordination across levels of governance to allow for the effective exchange of knowledge and experience back and forth across relatively diverse science‑policy interfaces from the national to the global level that is necessary to avoid mismatches and duplications and to increase synergies between them.

Finding No. 6: Fundamental capacities

19. Numerous institutions and processes are helping to build capacity to use science effectively in decision-making at all levels. Further efforts, however, are required to integrate multiple disciplines and knowledge systems to produce relevant knowledge effectively; to translate knowledge into policy action and to coordinate these processes; and to build the capacities of developing countries to use science more effectively in decision-making and to participate fully in the science-policy dialogue.

20. The specific findings are as follows:

a) Finding No. 6.1: Notwithstanding continuing efforts and improvements in capacity‑building supporting the various processes of interfacing science and policy, there remains a significant and widespread lack of capacity in interdisciplinary approaches for knowledge production relevant to biodiversity and ecosystem services for human well-being and governance that draw upon a variety of knowledge systems; 

b) Finding No. 6.2: There is a widespread lack of capacity for brokering knowledge effectively so that it is used appropriately in decision-making, including by identifying the implications of various policy options;

c) Finding No. 6.3: There are geographical variations in capacity relevant to science-policy interfaces, with significantly reduced capacity in developing countries, and in particular the less developed countries and small island developing States, impeding these countries’ full engagement in nearly all relevant processes.

Introduction
A.3. Mandate, objectives and methodology for the gap analysis

21. The Ad hoc intergovernmental and multi-stakeholder meeting on an intergovernmental science-policy platform on biodiversity and ecosystem services (IPBES Meeting) was convened in Putrajaya, Malaysia, from 10-12 November 2008, to consider ways and means of improving the science-policy interface on biodiversity and ecosystem services for human well-being, including possible establishment of an intergovernmental science-policy platform on biodiversity and ecosystem services (IPBES). The meeting recognised that mechanisms to improve the science-policy interface for biodiversity and ecosystem services for human well-being and sustainable development should continue to be explored, and called for a gap analysis to be undertaken with the aim of supporting future discussion, in particular at the second IPBES Meeting (scheduled for 5-9 October 2009, in Nairobi, Kenya).
 Participants specifically requested that the gap analysis provide:

a) an analysis of the strengths and weaknesses of existing science-policy interfaces and coordination among them at all spatial scales, including the advisory bodies of biodiversity-related Multilateral Environmental Agreements and United Nations bodies; and

b) an assessment of the potential for strengthening existing science-policy interfaces, as well as the potential added value of a new mechanism complementing existing interfaces and helping to overcome the recognized weaknesses in the current system.

22. The gap analysis is based on the preliminary gap analysis submitted to the  twenty-fifth session of the UNEP Governing Council/Global Ministerial Environmental Forum held 16-20 February 2009 in Nairobi;
 the input of governments, intergovernmental organizations, non-governmental organizations, the scientific community and other relevant stakeholders that have provided comments on the preliminary gap analysis;
 and further review of scientific literature, policy reports, institutional research, and consultation with stakeholders familiar with the different processes and mechanisms under review.
23. In preparing the gap analysis there are inevitable limitations in what can be achieved, given the breadth and complexity of the issue, and the time and resources available. In particular the following should be born in mind:
a) Widely differing views of stakeholders: Given the complexity of the issue and the wide range of perspectives, different stakeholders have views and positions on how to improve the science-policy interface (or components of it) that differ significantly from those of others. Aware of the broad range of perspectives, every effort has been taken to ensure an inclusive and balanced approach in this analysis.
b) Large and varied institutional landscape: There is a significant number and variety of relevant scientific advisory bodies and processes, and associated political and scientific institutions, differing in type, size, mandate, purpose and nature, and spanning different scales, sectors and regions. Inevitably the gap analysis cannot provide an exhaustive description of the complete landscape of interfaces, organizations and networks, and instead draws on representative experiences while endeavouring to place this in context of the whole landscape.

c) Stakeholder input: Fewer comments have been received on the preliminary gap analysis than was anticipated, despite direct request to governments and additional approaches to other stakeholders with the support of IUCN and DIVERSITAS. It is therefore hoped that the input received covers the full range of views and positions. 
d) Time and resources: The preliminary gap analysis was peer reviewed and the current paper draws on those review comments, however it was not possible to provide the full gap analysis for further wide-scale peer review, although parts of it were commented on by a number of stakeholders.

24. Given the orientation provided by the IPBES meeting, and the various comments and inputs provided, this gap analysis aims to: clearly define the concepts and outline the context relevant to the discussion on improving the science-policy interface in order to provide for a common ground of understanding; review the institutional landscape relevant to the discussion and to analyze strengths and weaknesses of existing science-policy interfaces and coordination among them at all levels; and present the findings of this review and analysis in such a  manner as to help orient future discussion on strengthening existing science-policy interfaces and addressing gaps and weaknesses.

A.4. Background and context
25. Over the last few decades of the twentieth century the international community established an international regime which aimed to conserve and use sustainably biological diversity and ecosystem services. These efforts have led to the development of: a considerable, continuously evolving and ever more complex governance system, including substantial networks of actors, complex institutional settings extending across sectors and scales; a constantly growing body of decisions, policies, programmes and agreements; and a constantly growing body of knowledge on which actors draw to inform these.
26. However, despite this multiplication of policy processes and increase of knowledge production, according to the Millennium Ecosystem Assessment, biological diversity and ecosystem services continue to be used unsustainably and inequitably, and biodiversity is changing and being lost at increasing rates.
 This is likely to have a negative impact on development processes in all countries, but in particular on developing countries, and is impeding achievement of both the Millennium Development Goals and the internationally agreed target to significantly reduce the current rate of biodiversity loss by 2010.

27. Today’s environmental problems, often of considerable magnitude and complexity, challenge science, politics, policy and their interrelations in unprecedented ways, confronting them with situations where facts are uncertain, values in dispute, stakes high, and decisions urgent. Ensuring an effective interface between science and policy is fundamental to good decision-making and effective governance, as the extent to which decisions lead more reliably to desired outcomes is critically influenced both by the scope of the knowledge that key actors have available to them, and the power and influence that they are able to mobilise. 

28. In recent years considerable attention has been given to options for developing a more effective interface between science and policy with respect to biodiversity and ecosystem services. While much of this is described elsewhere in this document, particularly relevant to the lead up to the current discussions and the preparation of the gap analysis are the following two initiatives:
a) The International Mechanism of Scientific Expertise on Biodiversity (IMoSEB) consultative process was carried out between February 2006 and November 2007, and included six regional meetings, case studies, briefings, presentations and discussions at numerous other scientific and policy meetings, written input from a wide range of other sources, and dialogue with a number of stakeholders.
 The consultation identified a number of key needs, and criteria for ensuring that these needs were addressed in an appropriate manner, which are summarized in Annex A. The final meeting of the International Steering Committee
 also invited the Executive Director of UNEP to convene an intergovernmental meeting with all key stakeholders, both governmental and non-governmental, to consider establishing an efficient international science-policy interface addressing the findings of the consultation.

b) The Millennium Ecosystem Assessment (MA) follow up process was developed following completion of the MA in 2005, and taking account of the experience of the MA,
 the recommendations of two independent evaluations of the MA conducted in 2006 and 2007
 and discussion during the Conference of the Parties to the Convention on Biological Diversity (decisions VIII/9 and IX/15). This process aims to strategically address the following four issues: continuing to build the knowledge base through sub-global assessments; promoting the consideration of ecosystem services in decision making processes; making assessment tools and methodologies widely available; and exploring needs, options and modalities for further global assessments (see Annex B). 

29. Following completion of the IMoSEB consultation, and as part of the MA follow-up,  the UNEP Executive Director convened the ad hoc intergovernmental and multi-stakeholder meeting on an intergovernmental science-policy platform on biodiversity and ecosystem services from 10-12 November 2008 in Putrajaya, Malaysia to consider establishing an efficient intergovernmental science-policy interface on biodiversity and ecosystem services for human well-being and sustainable development. At the meeting it was agreed that no recommendations would be adopted, but that the Chair’s summary, annexed to the meeting report, would serve as the outcome.
 
30. Participants at the IPBES Meeting recognized that there were currently numerous national and international science-policy interfaces for biodiversity and ecosystem services. But there was also broad recognition that there was a need to improve the science-policy interface, which should draw on the best available knowledge. Participants recognised that mechanisms to improve the science-policy interface for biodiversity and ecosystem services for human well-being and sustainable development should continue to be explored, and: 

a) recommended that the Executive Director of UNEP should report at the twenty-fifth session of the Governing Council/Global Ministerial Environment Forum on the outcome of the meeting;

b)  recommended that the UNEP Governing Council should request the Executive Director to convene a second intergovernmental multi-stakeholder meeting on an intergovernmental science-policy platform on biodiversity and ecosystem services with a view to strengthening and improving the science-policy interface for biodiversity and ecosystem services for human wellbeing, including consideration of a new science-policy platform; and

c) called for a gap analysis to be undertaken with the aim of supporting future discussion by reviewing the existing mechanisms and processes, and requested that a preliminary report be made available at the twenty-fifth session of the Governing Council/Global Ministerial Environmental Forum.

31. As requested, a preliminary gap analysis was provided as information document UNEP/GC.25/INF/30 to the UNEP Governing Council in February 2009. The UNEP Governing Council took note of the preliminary gap analysis, and in decision 25/10:
a) invited Governments and relevant organizations to continue to explore the mechanisms to improve the science-policy interface for biodiversity, long-term human well-being and sustainable development, taking into account the special need to develop and maintain the technical and scientific capacity of developing countries in biodiversity-related issues;

b) requested the Executive Director to undertake a further process to support these efforts aiming to report on its progress at the special session on biodiversity of the sixty-fifth session of the General Assembly and other relevant meeting; and

c) requested the Executive Director to convene a second intergovernmental and multi-stakeholder meeting at the earliest possible convenience in 2009 following the completion of the full gap analysis. 

32. During review of the preliminary gap analysis, several Governments drew attention to the need to relate discussions to two further ongoing processes, so as to ensure complementarity:
a) The Assessment of Assessments and the Regular Process for Global Reporting and Assessment of the state of the Marine Environment (GRAME) are being carried out under UN General Assembly Resolution 60/30 to review available knowledge and the ways in which it is used in the marine environment, and to propose options and a future framework
 for ensuring an adequate reporting and assessment of the state of the marine environment in order to support decision making, including aspects of building capacity, improving the knowledge base, improving networking among assessment and monitoring processes, and improving communication tools (see Annex C). The AoA/GRAME process is currently in a very advanced and critical phase, with an Ad hoc Working Group of the Whole 31 August - 4 September 2009, and plans to submit its proposals to the UN General Assembly in October 2009. There are obviously close parallels with IPBES, warranting tracking of the reports and outcomes of meetings later this year. 

b) Moves towards increased coherence within the UN and environmental governance have been under way for a number of years, recognizing the potential for missed opportunities for synergy, and duplication of effort if this is not addressed. Discussion on increasing coherence in both the UN system and international environmental governance is likely to continue for some time, and its final outcome cannot be predicted. However it can be assumed that emphasis will remain on the need for greater coherence, that improvements in the ways in which science can be used to support decision making will continue to be recognised as a key issue, and that improvements in delivery and use of such information now will be important for whatever governance landscape exists in the future. This is discussed further in Annex D.
Setting the Context

33. There is significant variation in understanding of what science-policy interfaces are, how they work, and what they can achieve, and this variation in understanding is contributing to delays in consensus building and potentially hindering opportunities for full agreement on how to improve the current science-policy interface. It is not entirely clear to all of those participating what issues are being addressed, and what the scope of the discussion is.
34. In practice, there is a range of scientific advisory bodies and processes of different type, size, purpose, and spanning different levels and sectors. These can be very different in nature, some being very formal and others rather informal in character, some being closer to scientific processes while others are closer to the political process. They may also have different functions, or operate at different stages of the policy process. 
35. In order to provide a common ground of understanding for discussions on mechanisms to improve the science-policy interface for biodiversity, long-term human well-being and sustainable development, it is important to define the concepts central to the gap analysis, and define to the scope.

A.5. Defining the scope of the gap analysis
36. Given the mandate to support discussions exploring the mechanisms to improve the science-policy interface for biodiversity and ecosystem services, long-term human well-being and sustainable development, the scope of the science-policy interface, and hence of the gap analysis, is taken to encompass the following with respect to biodiversity and ecosystem services: 
a) all aspects of the conservation and sustainable use of biodiversity in all Earth’s environments, whether terrestrial, freshwater, coastal or marine;
b) a wide range of other relevant sectors, including agriculture, forestry and fisheries, trade, development, and poverty reduction; and 
c) multiple levels of governance addressing institutions at national, regional and global levels and the interactions between them.  

37. The analysis therefore implicitly or explicitly includes institutions, networks and processes related directly to biodiversity and ecosystem services governance, as well as those that address sustainable development, and others that impact one or more aspects of biodiversity and ecosystem services.
A.6. Defining concepts central to the gap analysis
38. Science can be defined as the systematic pursuit of objective knowledge, involving formalised and disciplined methods of knowledge production which include the observation, identification, description, experimental investigation, theoretical explanation and prediction of phenomena. In trying to attain objectivity, science relies on the minimisation of any kind of influence that would introduce bias in knowledge production, and on validation of results through peer-review. Science encompasses all natural and social sciences, although the various disciplines differ significantly in their methods and concepts, and this has implications for developing interdisciplinary approaches, as is discussed later. 

39. In addition to disciplined scientific knowledge there are other, non-formal types of knowledge, such as local, practical or traditional knowledge, that differ from scientific knowledge in essential ways. This non-formal knowledge often rests on experience and customs, and does not separate ‘secular’ or ‘rational’ knowledge from spiritual knowledge, intuitions and wisdom. It is often highly dependent on context, dynamic, collectively held and inter-generational in nature. Nonetheless, much non-formal knowledge exists that has the potential to considerably enhance the effectiveness of policies. 
40. Policies can be defined as commitments to definite courses or methods of action with broad implications, selected from among alternatives in light of given conditions, and taking account of norms, values and motives, to increase the certainty of realising desired outcomes. Policies are adopted not only by governments and intergovernmental bodies, but are also made by companies, interest groups and other organised forms of society. In contrast, politics can be understood as the set of practices and institutions through which an order is created in the context of power and conflict, including processes of bargaining, negotiation and compromise over policy development and implementation.
41. Science and politics are characterised by different types of knowledge and processes, and as such they are treated as independent and separable human activities. However, in reality the scientific and political spheres deeply intersect with one another through the intermingling of processes, products and actors.

42. It is in this context that science-policy interfaces can be defined as structures and processes that aim to improve the identification, formulation, implementation and evaluation of policy to render governance more effective by: defining and providing opportunities for processes which encompass interrelations between science and policy in a range of domains; assigning roles and responsibilities to scientists, policy-makers and other relevant stake- and knowledge-holders within these processes; and facilitating improved coordination within and between the different stakeholder groups. 
43. With this in mind, science-policy interfaces need  to be understood both as a means to more effectively link knowledge to action by providing for a flow of credible, policy-relevant and authoritative information to those actors who have the influence to actually make a difference, and as core elements of international governance that have the potential to shape governance systems significantly.

44. A wide range of reviews and studies related to the use of science in policy formulation and decision making has identified relevance (or salience), credibility and legitimacy as amongst the most important attributes of effective science-policy interfaces.
 The following definitions are consistent with those used in the Assessment of Assessments/Regular Process for Global Reporting and Assessment of the state of the Marine Environment:
a) Relevance reflects the extent to which the approach and findings of a science-policy interface are closely related to the needs of decision-making processes, and the extent to which a science-policy interface identifies key target audiences and ensures effective consultation and communication between them and the knowledge holders, and strengthens the capacity of both experts and decision-makers to interact productively.

b) Credibility reflects the perceived validity of information, methods and procedures to a defined audience, and thus the extent to data of appropriate quality and established methods are used, availability of results and methods for peer review, absence of bias, selection of knowledge holders through appropriate and transparent procedures and so on.

c) Legitimacy reflects the perceived fairness, balance, political acceptability and trust, in particular the extent to which the processes are perceived as respectful of stakeholders’ contributions, concerns and their divergent values and beliefs, including the extent to which these processes provide for transparency and availability of data and information and efforts to strengthen the capacity of all interested groups to contribute.
45. In addition it is assumed that science-policy interfaces should also be efficient in the sense of being costs-effective, and building on existing experience, organizations, processes, networks and programmes. Throughout the following analysis consideration is given to these characteristics and whether they are being adequately addressed.
46. Four main categories and/or areas of work of a science-policy interface emerge from the discussion at both the IPBES Meeting in Putrajaya and the UNEP GC/GMEF:

a) building a common and shared knowledge base;

b) effectively informing policy formulation and other relevant decision making;

c) providing fundamental capacity for all stakeholders and knowledge holders; and

d) facilitating a coordinated response to various issues by different actors. 
Description of the Institutional Landscape

Finding #1. A wide range of science-policy interfaces of varying types, sizes and purposes already exist for the many multilateral environmental agreements and other bodies relating to biodiversity and ecosystem services at all levels. Between them they have, to a certain extent, enriched decision-making and raised awareness of biodiversity and ecosystem services among the environmental community. 
47. Throughout the last few decades there has been significant increase in the arrangements made at all levels to conserve and sustainably use biodiversity and ecosystem services. These arrangements range from legally binding treaties to disbursement of multilateral assistance, and from national policy development to setting fisheries quotas. Meanwhile there has been significant advance in science, and increasing recognition of the importance of effective use of science in decision making. Therefore, as environmental governance arrangements have proliferated, mechanisms for ensuring that these are advised by science have also developed. 

48. The landscape of processes, organizations, networks, programmes and other arrangements promoting, ensuring and supporting the use of science in decision making is now large and complex, and it is in the context of that landscape that consideration needs to be made of how to most effectively improve the science-policy interface and ensure the effective incorporation of biodiversity and ecosystem service science into decision making at all levels and across all sectors.

A.7. Setting the scene

49. This section aims to describe that landscape, to identify by examples the range of individual scientific advisory bodies and processes involved, and the range of support they have available. In addition, Annexes E-J and T-W provide further descriptions of a range of examples of scientific advisory bodies and processes, and of some of the plethora of organizations, networks and programmes that support them.

Institutions and processes at global and regional levels
Finding #1.1 The existing landscape of science-policy interfaces and interactions provides an important basis that can be built upon and strengthened.

Finding #1.2 The variety of existing science-policy interfaces is in part historic as institutions have been created on an ad hoc basis to deal with problems and issues as they have emerged. Much of this variety is, however, likely to be inherent, given the complexity of governance arrangements, the multiple levels of governance, the broad range of sectoral interests and the variety of purposes.
50. The United Nations system and related governance processes have over the years demonstrated a steadily increasing interest in drawing on scientific information and advice in order to fulfil their responsibilities to advance human health, welfare, and development, while better managing and conserving the environment and natural resources. This need for scientific advice has been approached by different organs of the system, at different times, in different ways. Some of the most relevant examples include the following.

a) The Multilateral Environmental Agreements, which have each established subsidiary bodies or other mechanisms to provide scientific and technical advice, including, for example, the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA) of the Convention on Biological Diversity (CBD), the Animal and Plant Committees of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), and the Scientific and Technical Review Panel (STRP) of the Ramsar Convention on Wetlands (see Annexes E-G).

b) UN Programmes such as the United Nations Environment Programme, which acts as the convener for a number of scientific advisory groups and processes, and mobilizes scientific and technical knowledge to support international environmental norm setting, activities which have over time culminated in adoption of conventions, action plans and strategies, research agendas, and political declarations (see Annex H).
c) International Commissions such as the Commission on Sustainable Development (CSD), set up under the UN Economic and Social Council (ECOSOC) to implement the Agenda 21, which relies on a wide variety of advisory inputs, most of which are provided through consultancy reports, or the Commission on Genetic Resources for Food and Agriculture which draws inter alia on the periodic review of State of the World’s Animal Genetic Resources for Food and Agriculture  developed through a participatory, country-driven process under the guidance of the Commission.
d) Scientific advisory groups such as the Scientific and Technical Advisory Panel (STAP) which supports the Global Environment Facility (GEF); the Joint Group of Experts on the Scientific Aspects of Marine Environment Protection (GESAMP) which advises a range of sponsoring organizations;
 and the Intergovernmental Panel on Climate Change (IPCC), the leading body for the assessment of climate change, established in 1988 by UNEP and the World Meteorological Organization (WMO), all of which are described further in Annex H.
e) Specialized agencies, such as the UN Food and Agriculture Organization and the UN Educational, Scientific and Cultural Organization, which have a range of scientific advisory processes in addition to being responsible for specific international agreements (and their advisory processes), and in the case of FAO also for administering Commission on Genetic Resources for Food and Agriculture (see Annex H).
51. There is also an increasing number of intergovernmental arrangements at the regional level that play important roles in interfacing science and policy in biodiversity and ecosystem governance. For example, the following three organizations (see Annex J):
a) The Association of Southeast Asian Nations’ (ASEAN) Centre for Biodiversity (ACB), which aims to facilitate cooperation and coordination among the Member States on the conservation and sustainable use of biological diversity in the region, focusing on issues such as information sharing and access, monitoring and assessment, and capacity building. 
b) The African Union’s Scientific, Technical and Research Commission (AU/STRC), established to coordinate and promote scientific and technological research and findings, and to serve as a clearing house for all scientific and technical activities of the continent through a sharpening of the overall national and regional development plans, strategies and policies in order to ensure full exploitation of national and natural resources for durable long term growth and development.
c) The European Environmental Agency (EEA) and European Environment Information and Observation Network (EIONET) of the European Union, established to support sustainable development and to help achieve significant and measurable improvement in Europe's environment through the provision of timely, targeted, relevant and reliable information to policy-making agents and the public.
52. Other key institutions which play important roles in interfacing science and policy are within or closely linked with the scientific community. Examples of such institutions include the following:
a) Organisations such as the International Council for Science (ICSU), the International Social Science Council (ISSC) and the Third World Academy of Sciences (TWAS), which among other things often represent the scientific community in, and coordinate their input to, high-level processes (see Annex J).

b) Scientific programmes, such as DIVERSITAS, the International Geosphere-Biosphere Programme (IGBP), and the International Human Dimension Programme on Global Environmental Change (IHDP), which promote and facilitate research in key areas.

c) Scientific networks, such as the Species Survival Commission (SSC) of  the International Union for the Conservation of Nature (IUCN), the global network of International Long Term Ecological Research (ILTER), and information sharing networks and programmes such as the Inter American Biodiversity Information Network (IABIN) and the Global Biodiversity Information Facility (GBIF).
d) The research centres of the Consultative Group on International Agricultural Research (CGIAR), ranging from the Centre for International Forestry Research (CIFOR) to the WorldFish Centre, and from Bioversity International to the International Centre for Agricultural Research in the Dry Areas (ICARDA). 

e) Specialist “boundary” organizations working in support of governance processes to improve the information available for decision making, such as the UNEP World Conservation Monitoring Centre, and the European Centre for Nature Conservation. 

53. Finally there is the role played by civil society organizations and the private sector in providing support to science-policy interfaces. Some of the most relevant examples include:

a) World Business Council for Sustainable Development (WBCSD), a global association of some 200 companies which provides a platform for companies to explore sustainable development, share knowledge, experiences and best practices, and to advocate business positions on these issues in a variety of forums, working with governments, non-governmental and intergovernmental organizations (see Annex J).

b) Internationally active non-government organizations such as WWF, The Nature Conservancy (TNC), Conservation International (CI), BirdLife International and the World Resources Institute (WRI), which between them make substantive scientific input within the areas covered by their respective organizational interests and priorities.
54. In each case throughout this section it is important to remember that each of the institutions and processes referred to has its own mandate and its own governance arrangements, and their working arrangements vary widely depending on both their history and the particular mandate they have. It is therefore not surprising that this quick illustration of the institutional landscape shows that existing interfaces related to biodiversity and ecosystem services vary widely in nature, for example:
a) From institutions that are closer to political processes such as the subsidiary bodies of scientific and technical advice or the regional intergovernmental commissions to institutions that are closer to scientific processes, such as the international research programmes of DIVERSITAS, IGBP and IHDP or organisations like ICSU, ISSC and TWAS.

b) From institutions that intend to ‘close down’ policy processes decreasing the range of policy alternatives by developing clear authoritative recommendation as in the case of the subsidiary bodies of scientific and technical advice, to institutions that assist in ‘opening up’ policy processes brokering a range of policy alternatives by clearly associating scientific results with a range of choices and outcomes such as some assessment processes exploring different scenarios.
55. Together these individual science-policy interfaces and components of science-policy interfaces form a complex and continuously evolving interface between science and policy. As a result of this huge and varied landscape, there are many different approaches and messages, partly as a result of different mandates and interests, but also perhaps because there is no single frame of reference.

Institutions and processes at the national level

56. This complex landscape of internationally operating institutions and processes is complemented by similar sorts of arrangements at the national level, although the degree of complexity varies depending on national circumstances, as does the degree to which they interact with the international institutions and processes.
The special case of Multilateral Environmental Agreements (MEAs)
57. As an illustration of the workings of the science-policy interface it is worth looking more closely at the different types of arrangements used by a range of the MEA scientific advisory bodies, as is described here and in Annexes E-G. The MEAs covered are the six global biodiversity-related treaties (CBD, CITES, CMS, International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA), Ramsar and World Heritage, and the other two “Rio Conventions” (UNFCCC and the UN Convention to Combat Desertification (UNCCD)).

58. The existing scientific advisory bodies and processes vary in quite significant ways in practice. All the biodiversity-related and Rio Conventions have formal scientific advisory bodies, with the exception of the World Heritage Convention (which draws on the advisory capacity of three independent organisations), and the International Treaty on Plant Genetic Resources for Food and Agriculture (which has not yet identified a need to establish a standing scientific advisory body, and benefits from the work of the Commission on Genetic Resources for Food and Agriculture). All of the advisory bodies report to the relevant COP, with the exception of the Ramsar STRP which reports to and is overseen by the Standing Committee. 

59. The tasks of these scientific bodies and processes are convention-specific, with the bodies of most treaties focusing on scientific advice, while some are also expected to also make strong technical input. For example, the UNFCCC SBSTA is tasked to provide scientific advice, but also to promote the development and transfer of technologies, to conduct technical work on national communications and emission inventories, and to carry out methodological work in a range of specific areas.

60. The membership of the advisory bodies of MEAs is either open to all Parties (CBD, CMS, UNFCCC, UNCCD) or consists of appointed members and/or regional representatives (CITES, CMS, Ramsar). Some conventions encourage Parties to nominate experts or scientists in their delegations to the scientific bodies (national representatives at the CITES Animals and Plant Committees are primarily drawn from the national Scientific Authorities to CITES, for example), but there are no mechanisms to guarantee this will happen. The number and proportion of scientists participating in advisory bodies varies greatly between conventions and, within conventions, between one national delegation and another. 

61. There are various ways for the scientific advisory bodies to draw on external scientific and technical information, and independent experts are frequently invited to contribute in one way or another. For example CMS and Ramsar can appoint scientific experts as members of the science advisory bodies for specific issues, and as previously mentioned the World Heritage Conventions uses the expertise of three independent organizations. For the UNFCCC, a completely independent external institution exists with the Intergovernmental Panel on Climate Change (IPCC) which provides advice for SBSTA to consider and make available to other Convention bodies and Parties.

62. Several conventions make use of expert groups. For example, limited duration ad hoc technical expert groups play a particularly important part in the CBD, where they address specific issues and provide input to SBSTTA, while the UNCCD has established a Group of Experts on Combating Desertification and Mitigating the Effects of Drought and the UNFCCC an Expert Group on Technology Transfer. In a few cases expert groups are used by more than one convention, as is the case with the Scientific Task Force on Avian Influenza and Wild Birds which is used by Ramsar, CMS and one of the CMS daughter agreements. 

63. The UNCCD is the only convention that foresees in its articles the establishment of a roster of experts. The COP has faced problems in receiving information from Parties on the extent to which they have made use of the roster of experts and, through establishing the Group of Experts, has found a way to formalise the roster. The CBD established a roster of experts under SBSTTA but later discontinued its use; it was preferred to invite Parties to nominate experts for the ad hoc technical expert groups and other purposes. The UNFCCC continues to use a Roster of Experts.

64. In most conventions, the COP has adopted a modus operandi or terms of reference for the scientific body in order to clearly define its work and the way it provides scientific and technical advice. These modus operandi vary between the conventions in length and detail. The CMS Scientific Council has adopted its own Strategic Implementation Plan, aligned to the Strategic Plan of the Convention. Various other ways and means to improve the effectiveness of the advisory bodies have been suggested, including closer links with the scientific community and different meeting styles. For example the UNCCD has agreed to hold its future Committee on Science and Technology meetings in the form of scientific conferences led by identified institutions.
65. In addition the forward agendas of most of the scientific advisory bodies are known, or can be inferred from their strategic plans or work plans.

A.8. Potential limitations of science-policy interfaces

Finding #2. Notwithstanding the progress made by many of the existing science advisory bodies to improve the focus and quality of scientific inputs into policymaking processes, there is scope for further improvement in scientific independence through increased credibility, relevance and legitimacy. 

66. In general the scientific advisory bodies and processes established by different governance bodies at whatever level have mandates and/or terms of reference that define how they work. These mandates are one of the strengths of the existing science advisory bodies just described, not least because it means that the governance bodies are likely to be listening to the advice given (even if there are other reasons why that advice is not ultimately followed). Additionally the modus operandi of the scientific advisory processes discussed above suggest that they are both expected to take account of scientific learning and experience, and have the potential to call on and involve scientists, which they all regularly do in one way or another. 
67. As with any ongoing process it is important to regularly review and hopefully to improve the efficiency and effectiveness of scientific advisory bodies and processes, building on experience gained through practice. For example, several of the biodiversity-related treaties have initiated reviews of the effectiveness of their scientific advisory bodies. CITES established an external evaluation working group to review the scientific committees. UNCCD initiated extensive consultations on ways of improving the efficiency and effectiveness of the Committee on Science and Technology. CBD has considered suggestions for improving the workings and operations of SBSTTA on a number of occasions. Ramsar reviews the effectiveness of its STRP on an ongoing basis and has made adjustments to both membership arrangements and modus operandi in recent years. 
68. However there are a range of recognised limitations which are common to almost the whole science-policy interface. To a large extent these occur because of the wide range of activities and relationships inherent in the complex landscape described above, and in each case the limitations could lead to mismatches, inefficiencies and duplication at all levels. These limitations are:
a) the need for a common and shared knowledge base, rather than the fragmented knowledge base currently available, which is addressed in Section E.1;

b) the need for more effective communication of policy relevant information, based on addressing clearly identified and understood needs, which is addressed in Section E.2;

c) the need for improved coordination across the many components of the science-policy interface, building on existing experience and activities, which is addressed in Section E.3; and

d) the need to build capacity at all levels to adequately address these issues both within the biodiversity sector and across sectors, which is addressed in Section E.4.

69. Meanwhile, two further distinct sets of challenges have been identified in reviewing these particular science advisory processes, those that are concerned with the increasing workload coupled with lack of (financial) resources and capacity, and those that are concerned with specific aspects of the processes employed. Some of the key concerns raised are discussed in the rest of this section, but it should be born in mind that these relate to the science-policy interface in general, and not just to the science advisory bodies and processes of the MEAs.  
Capacities, budgets and agendas

Finding #2.1 Most science-policy interfaces have relatively modest budgets for the size of the task that they are expected to perform, potentially limiting their ability to assess knowledge comprehensively and ensure the input of the best available science, leaving them to rely on inputs from other bodies and processes that might not be best suited to their needs.

70. The first series of interconnecting issues which potentially result in limitations to the workings of scientific advisory bodies and processes are those concerned with their workload and resources. The challenges that can result are discussed in generic terms without specific examples, so as to avoid the potential for argument about the detail and any feeling that defensive positions need to be taken. Note that different scientific advisory bodies and processes are affected in different ways by these challenges, for some there is no problem, while for others the challenges are quite significant. 
71. Agendas getting more crowded: In many cases more and more issues are being added to the agendas of those working at the interface between science and policy, in part because of increasing awareness of the relevance of biodiversity and ecosystem services to many aspects of society. This can potentially lead to:
a) an insufficient time for full discussion of issues at meetings;
b) issues not getting the level of attention that they need or deserve; and
c) delay in addressing issues.
72. Insufficient budget to prepare for issues adequately: Budgets are inevitably limited, and given the growing agendas and increasing complexity (as links to other sectors are increasingly being addressed), the budgets of most scientific advisory bodies and processes are relatively modest considering the breadth of issues they are expected to address. This can potentially lead to:

a) insufficient preparation for discussion unless additional resources can be found;
b) using what is available rather than commissioning what is required;
c) using whoever can deliver input at lowest cost, rather than whoever is best to do it; and
d) reduction in time available for consultation and peer review.

73. Unrealistic expectations: Depending on the issue of concern, research can take some time to complete, and in some cases scientific research over a period of time is essential (for example where aspects of change are being investigated). The scientific advisory bodies and processes can be severely challenged when they are set unrealistic timeframes for providing advice. This can potentially lead to:

a) insufficient preparation for discussion; and
b) using what is available rather than what is required.
74. The potential results if any of these concerns are realised are an increased risk of failure of uptake at the policy level, criticism of output and outcomes, and a dissatisfaction with the process that has led to them. This may then also lead to request for further input (which takes even more time), with concomitant delays in decision making.  
Processes

Finding #2.2 Each science-policy interface works in a separate manner and each mechanism can bring its own limitations, such as the problems that can be encountered when an advisory body is responsible for providing scientific input to the policy process while acting as an initial negotiating platform.
75. The second series of issues which potentially result in limitations to the workings of scientific advisory bodies and processes are those concerned with different aspects of process. Again the challenges that can result are discussed in generic terms, and again it is important to note that different parts of the science-policy interface are affected in different ways by these challenges. 
76. Science advice verses negotiation: Some scientific advisory bodies are charged with both providing scientific advice to their respective governance bodies, and with initial negotiation on the text of decisions. This can potentially lead to:

a) loss of scientific independence in the process (possibly without even realising it); and

b) negotiators predominating in meetings rather than scientists.

77. Experts and expertise: Different processes have implications for the ways in which individuals are identified and involved, and the extent to which they can (or are qualified to) contribute. In particular the following are potential limitations:

a) where experts are chosen for a panel, the choice of the right experts is crucial, as is the manner in which they then call on the expertise of others;
b) with respect to participation in meetings, whether the right people attend, and related to this how small delegations cope with the broad range of issues that can be under discussion;
c) whether additional experts, and expert organizations and processes, are able to contribute in an appropriate manner so as to increase the scientific input and review; and

d) whether sufficient and appropriate expertise is brought in from other disciplines and sectors relevant to the issues being considered. 

78. Relationship to other processes and initiatives: Given many components of the science-policy interface address the needs of specific governance bodies and processes, and given the cross-sectoral nature of biodiversity, there are potential limitations in what can be achieved. In particular the following are potential concerns:
a) governance processes tending to mandate tasks independently without reference to other relevant interests and processes, which can restrict the actions of science advisory bodies;

b) scientific advisory bodies not taking other processes and initiatives sufficiently into account in their discussions and advice;
c) participants in one process being unaware of the advice given and positions taken by their direct counterparts in other processes, even when from the same government or organization;

d) overlapping areas of competence, where issues that are explored for possibly being addressed with respect to biodiversity are effectively blocked by decisions already taken in other sectors; and 

e) key opportunities missed because everyone thinks it is someone else’s responsibility.

79. Flexibility: Depending on their mandates, terms of reference and/or modus operandi, it can be difficult for some science-policy processes to quickly react to emerging issues, something that can be compounded by other limitations identified above such as crowded agendas and limited budgets. The potential result is that key issues may be dealt with later than they should if the science-policy interface is not able to respond. 
80. Again the potential results if any of these concerns are realised are an increased risk of failure of uptake at the policy level, criticism of output and outcomes, and a dissatisfaction with the process that has led to them. In particular this is so if the right experts and expertise are not involved in an open and transparent manner, as there is opportunity then to question both the credibility and legitimacy of the process.

81. But at the end of the day, however good the advice, politics can result in a decision that goes against that advice for one reason or another. The example of fisheries management in the European Union is a case in point. Despite having excellent scientists, a significant amount of research, and processes which generate officially agreed advice through the intergovernmental International Council for the Exploration of the Seas (ICES), many European fisheries are regarded by the European Commission as being unsustainable. The reasons for this are explored further in Annex W.
B. Analysis of the Science-Policy Interface
82. The analysis of the science-policy interface on biodiversity and ecosystem services addresses in turn each of the main functional components of a science-policy interface identified in the previous section: building a common and shared knowledge base which effectively supports policy; effectively informing policy and other relevant stakeholders; providing the fundamental capacity to enable full engagement in the science-policy interface, and increasing synergy and coherence through coordination of the many different actors, activities and issues.

83. The first two of these functional aspects, building a common and shared knowledge base and effectively informing policy, are really part of a single continuum of producing knowledge and effectively communicating it, but they are here considered separately in order to clarify the different roles they play and the issues concerned. Meanwhile the other two function aspects, providing fundamental capacity and coordination, are the most essential cross-cutting functional aspects of a science-policy interface. Although they are inherently part of all other functional components, due to their crucial importance each of these cross-cutting aspects are also addressed separately.
B.1. Building a common knowledge base

Finding #3. Although an extensive knowledge base exists to support decision-making in each of the many science-policy interfaces, shared frameworks, methodologies and basic understandings to respond to the complex nature of biodiversity and ecosystem services issues remain missing or incompletely implemented. There are also significant gaps in knowledge that need to be filled.
84. A knowledge base that was jointly constructed and thus common to and shared by as many of the relevant knowledge holders and stakeholders as possible would provide substantial support for the effective identification, formulation, implementation and evaluation of environmental policy at a variety of levels and across a range of governance processes. 

85. Facilitating opportunities for building such a common knowledge base could therefore be seen as one of the core functions of the broader science-policy interface. The processes involved in the joint creation and management of such a common knowledge base would be highly valuable in developing and maintaining coherence across the boundaries of science, politics, business or other relevant domains of societal organisation.

86. Those elements considered essential for a knowledge base on biodiversity and ecosystem services, and which are analyzed in more detail below, include:

a) basic knowledge needs; 
b) processes for the incorporation of different types knowledge;

c) guidance on research strategies and long-term observation and monitoring systems; 
d) availability and accessibility to data and information; 

87. In reading this section it is important to remain aware of the wide variation geographically in the availability of data, information and knowledge, the ability to generate it, and the implications of this for planning decision making at all levels. In a review of CBD national biodiversity strategies and action plans (see Annex U) it was found that lack of scientific input in development of the strategies and plans was a major concern, with potential implications for subsequent implementation. This is addressed further later, in the section on providing fundamental capacity. 
B.1.1 Basic knowledge needs and guidance on research strategies
Basic knowledge needs

Finding #3.1. Notwithstanding the considerable progress in and growth of the relevant sciences, some fundamental knowledge gaps exist, in particular with regard to the dynamic interactions between drivers of change, ecosystems and human well-being. This is of particular concern at the regional, national and local scales, where many of the most important interactions of this nature occur and where human well-being depends most directly on ecosystem services.
88. Full understanding of the interactions between human activity and biodiversity and ecosystem services is essential to ensuring improvements in the conservation and sustainable use of biodiversity and ecosystem services.  Exploration of the interactions between social and ecological systems has emerged as a vibrant field of research over the last two decades,
 and in particular the Millennium Ecosystem Assessment (MA) triggered a range of innovations and advances in the field. However, significant gaps in knowledge remain.
89. The recent report by a high-level multidisciplinary group of experts led by ICSU, UNESCO and UNU,
 which was established by the MA follow-up process to identify key gaps in knowledge and data, to design a research agenda, and to influence the priorities of research funding agencies, has identified
 that there is a lack of basic information both on the dynamics of social–ecological systems and the relationships of ecosystem services to human well-being. In particular they have identified that:
a) Research is needed to better understand effects of biodiversity in social–ecological context focusing on controls of ecosystem services themselves, addressing the effects of multiple drivers, structural factors including biodiversity, and human feedbacks across temporal and spatial scale; and addressing needs for information about how drivers and management interventions change ecosystem services – effects that are essential for understanding changes in ecosystem services and projecting the consequences of policies intended to improve ecosystem services.
b) Research is needed to build the empirical base for understanding thresholds of massive persistent changes in social–ecological systems, the factors that control probabilities of such changes, and leading indicators of incipient thresholds; and to develop policy approaches that build resilience for massive changes that are hard to predict and have long-lasting consequences.
c) Research is needed to improve the methodologies of quantification of tradeoffs of ecosystem services, to understand the true social value of non-marketed ecosystem services, and to derive the value of the ecosystem configurations that deliver different bundles of services.

d) Research is needed to understand how changes in ecosystem services interact with other determinants of human well-being. In addition, research is needed to understand the effect of changes in ecosystem services on wealth and poverty. Research is needed to clarify how changing flows of ecosystem services affect the most vulnerable members of society.
90. This report further states that, although some key questions relate to the impacts of global processes on ecosystems (e.g. the impact of trade and economic drivers) and the consequences of changes in ecosystems on global scale processes, research at a global scale cannot address many of the most important research challenges because research is essential at the scale at which interactions occur among ecosystem services and between drivers and ecosystem services and between ecosystem services and people. Many of the most important interactions of this nature occur at landscape and regional scales.
91.  Also according to the report, the relative lack of knowledge at these landscape and regional scales was one of the greatest barriers encountered in the development of the MA, and is one of the key issues in the MA follow-up process (see Annex B). It is also one of the greater impediments to national implementation of environmental provisions agreed in the various MEA governance bodies, as for example, clearly shown by the extent to which countries have been able to develop and implement their National Biodiversity Strategies and Action Plans as called for by CBD Article 6 (see Annex U).
 
92. Particularly significant is the lack of such knowledge in developing countries. For example, according to a quantitative analysis of more than 6400 environmental sciences papers published 1993–2003, only 13% of the papers are based on research in the dry sub-tropical and tropical zones, although these eco-climatic zones account for more than half of the world’s land area.
 Further, according to former UN Secretary-General Kofi Annan, “Ninety-five percent of the new science in the world is created in the countries comprising only one-fifth of the world's population. And much of that science […] neglects the problems that afflict most of the world's people.” 

93. Lack of such knowledge in developing countries is not only accounted for as one of the greater challenges to policy implementation in these countries, it is also impeding the development of effective global environmental assessments that rely predominantly (or almost exclusively in the case of the IPCC) on published research results in peer-reviewed journals. Given the North-South bias in the published literature it can be argued that the resulting global assessments may currently be less ‘global’ than they set out to be, and that global negotiations and policy that are informed by these assessments may be inadequately addressing the perspectives of developing countries in particular.

Guidance on research strategies
Finding #3.2. Although a range of institutions support the development of research strategies to meet policy needs, there is currently no process providing common and regularly reviewed guidance on a strategic approach to research to ensure that the most important needs in terms of knowledge to support more effective governance at all levels are being identified and responded to in a coordinated manner.
94. Helping to guide and/or influence the development and implementation of research strategies is of clear interest to the science-policy interface so as to help ensure future access to relevant research results and information based on them. To reach this aim, a science-policy interface would have to ensure coordination and a continuous dialogue about future research needs and strategies between those policy mechanisms and decision makers that are in need of further information, those responsible for developing research strategy, and the organization, networks, programmes and knowledge holders that would provide this information.

95. With both supply of and demand for scientific knowledge emerging from complex networks of individuals and institutions with diverse incentives, capabilities, roles, and cultures, it can be argued that more appropriate and more effective decisions about resource allocation, institutional design, programme organisation, and information dissemination science would be achieved if they were informed by knowledge about the supply of science, the demand for science, and the relationship between the two.

96. Several organisations, programmes or initiatives support development of research strategies to meet policy needs in one way or the other, for example the following:
a) The International Council for Science (ICSU), with global and regional representations representing both national scientific bodies and international scientific unions, provides a forum for discussion of issues relevant to policy for international science and the importance of international science for policy issues, and undertakes, inter alia, planning and coordination of inter-disciplinary research to address major issues relevant to both science and society.

b) DIVERSITAS is an international programme of biodiversity science with a mission to promote an integrative biodiversity science, linking biological, ecological and social disciplines in an effort to produce socially relevant new knowledge to provide the scientific basis for the conservation and sustainable use of biodiversity. It also aims to establish national committees and collaboration with other organisations to enlarge and strengthen scientific networks to easier identify global research priorities, allocate resources, facilitate knowledge transfer, and support capacity building.
c) The International Social Science Council (ISSC), is an international non-profit-making scientific organisation with headquarters at UNESCO in Paris . It is the primary international body representing the social and behavioural sciences at a global level. The Council's role is to advance the practice and use of the social and behavioral sciences in all parts of the world, and to ensure their global representation. This involves among other things work to ensure their utilization and relevance to the problems of humankind. Such promotion includes, wherever possible, the assistance of policy development at international and national levels, and the use of high quality social science research to further economic well-being and quality of life in all parts of our globe.

d) The Academy of Sciences for the developing world (TWAS), an autonomous international organization, based in Trieste, Italy, that promotes scientific excellence for sustainable development in the South. Originally named "Third World Academy of Sciences", it was founded in 1983 by a distinguished group of scientists from the South to promote scientific excellence and capacity in the South for science-based sustainable development.
e) The European Platform for Biodiversity Research Strategy (EPBRS) is an example of a regional forum at which natural and social scientists, policy-makers and other stakeholders identify structure and focus the strategically important research that is essential to conservation and sustainable use of biodiversity from a European perspective.
f) The Scientific, Technical and Research Commission of the African Union (AU/STRC), established to coordinate and promote scientific and technological research and findings and to serve as a clearing house for all scientific and technical activities of the continent through a sharpening of the overall national and regional development plans, strategies and policies in order to ensure full exploitation of national and natural resources for durable long term growth and development.
97. While each of these, and many more institutions not mentioned here, contribute significantly to building a common knowledge base in one way or the other, it can be argued that gaps in understanding that exist today are evidence of the fact that those fundamental challenges cannot be adequately addressed through uncoordinated studies of individual components of isolated traditional disciplines in an ad hoc set of research sites scattered across the globe.
, 
 It is suggested that what is lacking or insufficient are:

a) Processes that systematically assess and reconcile the supply and demand for science information on biodiversity and ecosystem services in order to ensure that research agendas are more relevant to science-policy needs, that research agendas and user needs are more closely matched, and that institutional constraints, and other obstacles do not prevent effective use of results.
b) Guidance on and coordination of place-based long-term social–ecological research, based on a conceptual framework that can be applied at multiple scales and accounts for interactions across scales, so as to allow for opportunities for unique place-specific research, comparisons across a network of places, and to address the connections of ecosystem processes and institutions across local, regional, and global scales.
c) Opportunities to learn from ongoing management programmes and policies to better understand the factors that influence the outcomes of programmes intended to improve ecosystem services and human well-being. Only rarely is the success of these projects evaluated by using appropriate data and indicators. There is a lack of a framework for assessing changes in social–ecological systems, by using metrics and indicators that can be collected consistently and compared across the range of cases.

98. It is also suggested that a further constraint is the lack of information tools delivering systematic reviews providing an evidence-based framework to evaluate effectiveness and support decision-making in biodiversity and ecosystem services management.

B.1.2 Processes for the incorporation of different types of knowledge

Finding #3.3. While awareness of the need to draw more systematically on a broad range of knowledge types is growing, there remains a lack of processes for ensuring the effective incorporation of types of knowledge into the knowledge base, including the incorporation of knowledge from other sectors and disciplines, non-formal knowledge and mutual learning.
99. The modern world is characterized by an unprecedented fragmentation and specialization of knowledge, including scientific knowledge.
 Yet, the knowledge needs identified in the previous sections clearly suggest the importance of drawing on a wide range of different types of knowledge and mutual learning when building the common knowledge base for sound decision-making. In this context in particular, two important issues come to fore as regards important aspects for the effectiveness of science-policy interfaces on biodiversity and ecosystem services:

a) the need to address the challenges of interdisciplinarity; and

b) the need to include other, non-formal types of knowledge.

Interdisciplinary challenges

100. It has long been agreed that interdisciplinary approaches are essential to building the knowledge base necessary for enhancing the governance of the environment and sustainable development, and there have been significant advances in number and quality.
 However, true and meaningful interdisciplinary research necessary for an effective science-policy interface still remains a challenge for at least the following reasons:

a) Scientists in different disciplines have different perspectives and approaches. For example, it has been said that “Most of the social scientists are discussing the means of interdisciplinarity without an end in sight whereas many natural scientists are ardently promoting an end without deeper consideration of the means involved.” 

b) Science is often inaccurately or incompletely homogenized, neglecting the diversity of approaches to research and the types of resulting knowledge, and at the same time it is not fully appreciated that knowledge can have different power and implications associated with it within the sciences, between natural and social sciences, and between science and societal knowledge.
c) The prevalence of earlier more disciplinary and reductionist concepts of science in the organization of society and its institutions can constrain efforts to facilitate and coordinate interdisciplinary knowledge production.
101. An analysis of interdisciplinary scientific assessment for environmental governance has emphasized the mismatch between the emerging understandings of the complexity of reality, the ways scientists have come to understand this complexity, and the way science connects to politics, policy, and management.
 In this context, scientific advisory bodies and processes, and other components of the science-policy interface, can all play an important role in promoting interdisciplinarity. 
102. The experience of the MA demonstrated that the complexity and critical importance of systemic interactions with the environment can best be understood through a collective, discursive process of scientists learning together. It is argued that  such collective learning processes need to be increased, and most importantly, that these methods need to be institutionalised in a way that they are ongoing and able to inform new, more integrated governance.

Local ecological knowledge

103. Even more challenging is the incorporation of local ecological knowledge.
 It is now widely accepted that the knowledge and practices of local communities make important contributions to the maintenance of biological diversity and ecosystem services (see Annex K for a more detailed review). The key challenge now is to move beyond merely accepting in principle the importance of traditional knowledge in policy-making to ensuring these knowledges and practices are fully considered and implemented in policy decisions in a more systematic way.
104. A wide range of innovative and sophisticated approaches and examples of tools have already been developed by Indigenous organisations, Indigenous communities and those working in collaboration with Indigenous peoples to facilitate the application of local ecological knowledge and expertise in biodiversity and ecosystem services management.
, 
 
105. However, such initiatives remain a small fraction of the practice in the formal world of research, planning, education, and decision-making. Most of the time, local ecological knowledge still remains ignored by the science-policy interface relating to biodiversity and ecosystem services management, and if it is taken into account, this has largely been accomplished through the work of western-trained academics and other intermediaries, following the largely linear, extractive academic convention of documenting and publishing traditional knowledge related to biodiversity.

106. However, the primary goal in incorporating traditional knowledge into biodiversity decision-making cannot be premised on a straightforward “integration” of western scientific and traditional knowledge systems and methods. Incorporating traditional knowledge and expertise into dominant western scientific and legal paradigms, without due consideration and understanding of cultural diversity as inextricably linked to biological diversity, is not only inadequate, but potentially detrimental to both biological diversity and local communities whose existences and well-being are interdependent with biological and ecological systems.

107. Among the main reasons for the current lack of incorporation of local ecological knowledge into science-policy interface processes is:

a) The complexity of the issue and the fact that no one-size-fits-all solution will or can emerge for how traditional knowledge and western science can be brought together in a synergism founded on complementarity.

b) The serious levels of erosion local ecological knowledge is facing, as the peoples and communities holding local ecological knowledge themselves face a range of threats from outright annihilation to ‘assimilation’ into ‘mainstream’ society, the knowledge they hold also slips away.

c) The continuing view that local ecological knowledge is inferior to scientific knowledge and the inherent inequity in distribution of power that stands in the way of governments, academic scientists, policy makers and others seeking meaningful collaborations with Indigenous organisations and communities.
108. Instead, a meaningful incorporation of local ecological knowledge into the science-policy interface requires at least the following:
a) Recognition, tolerance and facilitation of the expression of divergent styles of reasoning, acknowledging the strengths and weaknesses of each knowledge type, providing for access to and exchanges of information and for capacity building, allowing for mutual learning, exploring ways to build synergies to fill gaps and enhance comparative advantages of different knowledge types.
b) Tested models, templates and guidance on how to engage and disengage in ethical and equitable relationships (both within and outside of communities), and storage and management of vast amounts of information in various forms and with built-in mechanisms for multilevel or tiered access and degrees of stringency in control of information flow.
c) Acknowledgement of and support to ensuring the continuation of the social, cultural, economic, political and spiritual contexts within which such knowledge arises and is meaningful. This means the full recognition of the territorial, cultural, and political rights and responsibilities of indigenous peoples and local communities,
 and the need to avoid generalizations or extrapolations that may overlook significant regional differences or diversity and lead to erroneous outcomes. 
d) A balance between the need to document and make more widely available traditional knowledge related to maintenance of biodiversity on the one hand, and the need to ensure protections against unfair or harmful exploitation of the knowledge and interrelated bio-cultural resources.
B.1.3 Long-term observation and monitoring systems

Finding #3.4. Notwithstanding continuing efforts, there remain significant gaps in long-term observation and monitoring programmes, in particular as regards data and information on interactions between drivers of change, ecosystems and human well-being, and on particular geographic regions.
109. To ensure that the common knowledge base is able to provide relevant, credible and legitimate support to decision makers, now and in the future, it is important to ensure data capture oriented to addressing the current needs of decision makers, and their anticipated future needs. Observations made over long periods of time, including remote sensing, and programmes and process that bring observations together can have particular relevance for decision making processes because of their ability to illustrate change and trends, and to be able in some cases to link these changes and trends to pressures on biodiversity and ecosystem services, and on human intervention to address those pressures and changes. These can be considered by looking at three inter-related groups of activities: Earth observation; long term research activities; and monitoring programmes.

110. Recognizing that increased international collaboration was essential for exploiting the growing potential of Earth observations to support decision making, the Group on Earth Observations was launched in 2005 as a voluntary partnership of governments and international organizations to coordinate efforts to build a Global Earth Observation System of Systems (GEOSS). Much progress has been made in implementation of the 10-Year Implementation Plan
, but in reporting to the Earth Observation Summit in 2007 the GEO Secretariat admitted that considerable work still needed to be done to fully incorporate GEOSS projects into decision-making processes, despite the existence of an ever widening group of user communities. 
111. The GEO Biodiversity Observation Network was established in 2007 with the intention of providing a coordinating framework working across many of the existing efforts to observe biodiversity. The intention is that such a coordinated biodiversity observation network would enable new and synthetic understanding of biodiversity and its role in maintaining the Earth system and humanity’s place in it, facilitating the efforts of governments and the global community to address biodiversity loss by improving the ability to accurately monitor trends in biodiversity and to develop and test response scenarios, including addressing important gaps in observations. GEO-BON aims to address a number of known shortcomings and gaps in long-term observation and monitoring programmes, but it is still new and actively evolving.

112. Long term research at the national level, and international collaboration in long term research, is promoted by a range of international initiatives including in particular the International Long Term Ecological Research programme and the UNESCO Man and Biosphere programme. In both cases the global network comprises a range of national and regional initiatives that have associated themselves with the programmes concerned. While both programmes (ILTER and MAB) identify priorities for various aspects of research, implementation at the national level is essentially dependent on national or site-level priorities and available resources. The evaluation of MAB carried out in 2002 reported favourably on a wide range of issues, but notable was the observation that socio-economic research needed further attention, something that has also been identified as a weakness in the ILTER network.

113. Since the 2010 target was adopted in 2002 there has been a significant amount of discussion in the scientific literature on monitoring programmes,
 particularly with respect to ensuring the availability of data for development and delivery of indicators. The essential message is that monitoring programmes need to be established and/or substantially improved so as to ensure the availability of the data necessary for tracking change in individual species and ecosystems, focusing on specific taxa and ecosystems, and ensuring geographic coverage which is currently particularly biased. Within its own area of interest, the Ramsar Convention has developed a handbook on inventory, assessment and monitoring intending to help address part of this need for wetlands, and others are taking similar steps.
114. However of particular concern is that there are few monitoring programmes currently that directly or indirectly address the delivery of ecosystem services that depend on biodiversity, or the value of biodiversity to local people. When the MA was carried out it made extensive use of the long-term data that was available on social–ecological variables, but the relative scarcity of such data made it difficult to evaluate trends and draw conclusions about relationships of social–ecological variables.
 

115. Review of the information needs of the MA, and consideration of the gaps that needed to be addressed in the future by monitoring programmes included the following, building on what is already provided by other programmes that already exist. It is noteworthy that most of these relate closely to the needs for indicators identified by other processes, which is discussed further in a later section. The identified needs
, 
 are:
a) comprehensive time series information on changes in land cover and land use, biotic systems, and changes in use and ecological characteristics of oceans; 
b) locations and rates of desertification; 
c) spatial patterns and changes in freshwater quantity and quality, for ground and surface waters; 
d) stocks, flows, and economic values of ecosystem services; 
e) trends in human use of ecosystem services; 
f) changes in institutions and governance arrangements; and 
g) trends in components of human well-being.

116. With respect to long term observation and monitoring systems, coordination is essential in steps to harmonize data collection and management, including the adoption and promotion of standards and standard terminologies, and in building data sharing networks as is discussed below.

B.1.4 Availability of and accessibility to data and information

Finding #3.5. While progress has been made, there remain significant barriers to the effective use of existing data and knowledge resulting from institutional and technical impacts on both the availability of data and information and on the ability of users to gain access to such data and information in meaningful ways.
117. Data and information is fundamental to understanding status and trends in biodiversity, and the results of human interaction with biodiversity, and they are therefore essential components of biodiversity assessments, indicators and models, and provide the basis for monitoring impacts of decisions made at all levels. The spread of the Internet has been enormously helpful in improving opportunities for sharing data, information and knowledge, however, despite the Internet, despite the many programmes, networks and institutions collecting and managing data at all levels, and despite a far more clearly understood need for data and information, there remain a number of barriers to more effective use of biodiversity information, even where it already exists. 
118. These barriers include: cultural barriers, which lead to an unwillingness to share data; lack of standardization, which makes it more difficult to combine data from multiple sources; insufficient incentive for those collecting and managing data to make it available to others; cost of digitization where the data concerned is still only available in hard copy; lack of information on datasets, on how data was collected and subsequently handled; and insufficient tools for providing meaningful access to data.

119. These barriers result in data availability and data access varying significantly from one part of the world to another. This is further compounded by the fact that species diversity is not fully described, that there is no broadly accepted classification of ecosystems, and that knowledge at the genetic level is even patchier than at the species or ecosystem level.

120. Having said this, many programmes, networks and institutions working at all levels are collecting and managing data for a variety of purposes, developing and promoting the use of standards, identifying ways to bring a variety of data from multiple sources together, developing increasingly sophisticated online access to data, and so on. All of this increases the data and information potentially available for supporting decision making, while recognising that significant taxonomic, thematic and geographical gaps remain.

121. However perhaps the most difficult barriers to address are the cultural barriers to sharing data and information, and to publishing it,
,
 which range from financial issues to inter-institutional trust, and from concerns about releasing data before research is complete to publishing models which restrict access to those who have paid. There is now an increasing pressure to place data and information in the public domain, and momentum on this is increasing. 
122. In the context of improving the use of data and information in decision making the following actions are key. Some are already under way to a greater or lesser extent, and some have strong champions, but there are advantages to be gained if there were increased coordination, clearer political support and more secure financing, and if more attention was being paid to those knowledge gaps of particular importance for decision making processes:
a) Promoting and facilitating the use of internationally adopted standards, terminology and nomenclature so that data and information can be more easily shared and combined.

b) Ensuring that datasets and information repositories have associated metadata describing for potential users their provenance, and the methodologies used for data capture, management and manipulation.

c) Advertising the existence of datasets and information repositories more widely so as to increase their use by interested parties.
d) Promoting and facilitating increased online access to data and information (including publications) so that others are able to use them.

e) Developing and testing methods for combining data captured at different scales and using different methods so that they can be meaningfully and effectively used - so called data harmonization. 

f) Developing tools that locate and/or combine data from multiple sources, and present these in ways that aim to directly support the decision making process.

g) Promoting a culture that reduces restrictions on access to data and information, encouraging organizations and individuals alike to work towards open access to data, information, expertise and knowledge.

h) Building the capacity of those managing data and information to carry out many of the tasks identified above for their own databases and information repositories.
i) Increasing coordination in improving access to data and information will substantially improve the knowledge base, particularly when combined with better understanding of the needs of policy makers.
123. Particularly important for increasing access to information are the development of national and regional information networks, the latter also facilitating and promoting the development of the former. The Inter-American Biodiversity Information Network (IABIN), for example, is beginning to play a valuable role in building capacity for data management and sharing at national and regional levels, initiated at least in part with the intention of supporting decision making. At the national level organizations such as the South African Environmental Observation Network (SAEON) and the Comision Nacional el Conocimiento y Uso de la Bioversidad (CONABIO) in Mexico are examples of networks which provide some of the same functions at the national level, helping to ensure access to data and information relevant for decision making. Both regional and national networks are actively supported by international programmes and networks which facilitate and promote increased access to data.
124. One other specific case of barriers to use of existing knowledge which it is worth emphasising further concerns access to publications, including in particular the scientific literature. The current publishing model and the costs of purchasing publications, and in many cases even of access to them over the internet, is essentially reducing access to and use of published knowledge. This particularly affects those in developing countries. There are programmes and activities addressing this, such as the increase in public access journals on the internet, online publishing, the OARE project, and specific national efforts in a range of countries, but these need further promotion and extension.
B.2. Effectively informing policy
Finding #4. Various mechanisms synthesize, present and communicate knowledge to inform policy. There is, however, a lack of regular processes providing periodic, timely and policy-relevant information covering the full range of biodiversity and ecosystem service issues to the broader development community. This information and knowledge is not always translated and communicated in the most efficient way or the most useful format.
125. Adequate synthesis, presentation and communication of the knowledge base is just as important as the creation of it, given that different rationalities, discourses and norms need to be bridged to effectively inform policy. Benefits that accrue from ensuring that policy makers have access to information from science and scientists in a form that best helps them to use it. For example, information provided is far more likely to be used if it is:

a) Context specific: the implications of scientific research are expressed in such a manner that their relevance to policy issues and decision making is readily apparent to a non-scientist;

b) Clearly expressed: the implications of scientific research are expressed succinctly, and in such a manner that the conclusions and implications are readily understood by a non-scientist;

c) Credible: arising from recognised, independent and unbiased sources, backed up by necessary research and supplementary evidence (and where appropriate caveats), and peer reviewed; 

d) Appropriately communicated: delivered in the most appropriate formats and through the most appropriate channels to ensure that it is taken account of;

e) Responsive: directly responding to the identified needs of or requests from policy making bodies and decision-makers (whether by direct request or responding to know agendas); and

f) Timely: the information is delivered not only in appropriate formats, but to timetables appropriate for consideration by those developing policy and making decisions.

126. There is a long history in environmental governance of trying to ensure that policy is informed by the best knowledge available, and a variety of mechanisms of synthesizing, presenting and communicating knowledge to inform policy have emerged over time, and across scales and different regimes. However, despite the increasing role of science advice in governance, questions continue as to whether scientific advice is being delivered in the most effective way. Based on a review of previous discussion on the science-policy interface, the following elements are considered essential for synthesizing, presenting and communicating knowledge to inform policy on biodiversity and ecosystem services, and are analyzed in more detail below:

a) nature and scope of synthesis, presentation and communication of knowledge to inform policy;
b) models, scenarios and indicators;
c) assessments; and
d) early warning of emerging issue of concern.
B.2.1 Nature and scope of synthesis, presentation and communication of knowledge to inform policy

Clear and authoritative synthesis and communication of knowledge to inform policy 

Finding #4.1.  As a result of the vast quantity and varying quality of differing, fragmented and sometimes even contradictory knowledge currently available, together with the lack of clear authoritative synthesis and a clear and targeted communication thereof, decisions taken are not necessarily informed by the best available knowledge.
127. For essentially historic reasons “western” society is characterized by a fragmentation and specialization of knowledge, including, in particular, scientific knowledge. Dividing, reducing, or structuring the world into distinct separate realms of learning and research was key to early processes of science. This has also had an influence on governance. As scientists began to play an increasing role in calling for policy change, the structure of science became mirrored to some extent as new governance arrangements evolved, resulting in an similarly divided and fragmented institutional landscape of governance.
 This fragmentation is particularly evident in environmental governance. In biodiversity and ecosystem services governance, institutions have been created case by case over a long period of time, resulting in an array of conventions, institutions, networks and programmes with overlapping remits and often poorly defined boundaries between them. 

128. This fragmentation is also reflected in the system of institutional arrangements established to interface science and policy on matters regarding biodiversity and ecosystem services governance, and provide advice to it.
 Not only is there a vast quantity and varying quality of differing, fragmented and sometimes even contradicting knowledge on biodiversity and ecosystem services, there is also a wide range of differing, fragmented and sometimes potentially incompatible processes established to bridge this knowledge with policy. While this range of different knowledge and institutions and their fragmentation are to some extent necessary to ensure some degree of efficiency and effectiveness in the face of the complexity of inherently interlinked global environmental change, it is more and more difficult to reach a shared understanding and hence to take corrective steps.
 
129. In the absence of institutional arrangements that would ensure the provision of relevant, credible and legitimate information and advice on the issue of biodiversity and ecosystem services on which all relevant users could draw, information and advice can potentially be contested. As a result there is debate on the science in most scientific advisory bodies and processes, and the potential for States, large NGOs and other knowledge holders with vested interests to use science as a tool for politics, instead of supporting decision-making processes by providing an authoritative overview of the best available knowledge.

130. A direct outcome of this are expressed concerns that range from the workings of SBSTTA and the politicisation of debate on scientific issues,
, 
 to the wide application of prioritization approaches used by some NGOs which are influencing conservation and development investments.
 This is not to say that either are necessary wrong or inappropriate, but that concerns are being expressed, and that this is in part a result of not having a clear and authoritative synthesis and communication of knowledge to inform policy.
131. This is rather different to the situation in climate change governance, which relies to large extent on the Intergovernmental Panel on Climate Change (IPCC) for much of the scientific validation of concepts and information. This has considerably reduced debates over scientific credibility in processes such as the UNFCC SBSTA, because as a result of the existence of the IPCC – which predates the adoption of the UNFCCC – there is little debate on many of the scientific issues as government has already accepted the results in another forum. This is not to say that this covers all scientific issues and there is not debate, but that for many issues this is not necessary.
132. In effect, the fragmented nature of science and scientific organizations is also contributing to this for the very reason that they do not speak with one voice, and have often not found themselves able to do so. The MA is an example where they have done so, and this has substantially contributed to the very significant shift in thinking so that the world is far more concerned with ecosystem services, and links between biodiversity and human wellbeing. It therefore seems true to say that the more science and scientists can speak with one voice, and the more credible, relevant and legitimate the process or processes that enable them to do so, then the more effective the results are likely to be in informing policy development and implementation.
Issue advocacy versus brokering knowledge in form of policy options

Finding #4.2. Knowledge is often not presented in the form of clear policy alternatives that systematically outline the implications of policy options under detailed framing assumptions and provide better guidance in policy implications.
133. There is tendency to think
 that within the science-policy interface there should be an unproblematic, linear relationship between scientists and decision makers, in which the output from one process - the production of knowledge - becomes the raw material for another - the making of policies and decisions -  and in which achieving agreement on scientific knowledge will lead to political consensus and clear courses of action. The underlying assumptions of this conception, although subject to a robust and well-developed critique,
 are implicit in much policy discourse and often supported by natural scientists and policy makers alike.

134. In this context, important efforts which aim to interfacing science and policy, such as global environmental assessments, are predominantly aimed at reaching consensus on the scientific knowledge with respect to the status, trends and predictions of the most important drivers of environmental change in order to further environmental governance efforts.

135. However, there are no unambiguous answers in science that would resolve political conflicts over complex problems of global environmental change. Processes achieving legitimate outcomes over environmental conflicts involve bargaining, negotiation and compromise. Thus in situations of political gridlock, policy-makers frequently need new options, and not more science to advance in environmental governance.
 

136. Therefore there is a need for the scientific community to differentiate scientific results from the policy significance of those results, and to go beyond the presentation of scientifically unambiguous statements of status and trends, and engage more actively in policy analysis facilitating the creation of new and innovative policy alternatives along with expression of the implications of those alternatives where that is possible. 
137. However, concerns have been raised that most scientists, even those asked to inform policy as for example in the cases of the IPCC and MA, typically eschew explicit discussions of the significance of their scientific findings for policy.
 Seeking to be ‘policy relevant but not policy prescriptive’, scientists rarely go beyond a description of their scientific results as concerns trends, conditions and projections, do not take the next step further explaining how these findings translate into different policy alternatives, and leave the analysis of what these findings imply for policy actions to decision makers.

138. As a result, decision makers often find themselves dependent on in-house capacity within their secretariats to translate science into policy actions, or, if there is a lack of such capacity, on the interpretations provided by consultants or interest groups. Otherwise they might be unable to follow scientific information or advice with the implementation of meaningful policy. For example, not having gone the further step and translating the MA findings into a more relevant context for national governments has been seen as one of the reasons why it did not have the expected results in shaping policies, in particular as regards developing countries.

139. What is lacking are institutional arrangements within science-policy interfaces that systematically assess and communicate the significance of science for policy. Such analysis of policy, the essence of policy advice, implies the presentation of information and knowledge in terms of an honest broker of a range of policy alternatives systematically revealing how alternative policy options would appear preferable under different detailed framing assumptions and showing how these dependencies relate to the real world.

140. Returning to the example of fisheries management in the European Union referred to in a previous section and discussed in more detail in Annex W, it is noted that as a result of frustration that their advice was not being followed scientists were increasingly moving away from simply being objective experts providing facts to working more closely with policymakers in approaches involving scenario-based modelling so that potential implications of decisions can be more easily understood.  

Focus of policy information

Finding #4.3. In discussions on science-policy interfaces there is far more focus on identifying issues and formulating policies with regard to multilateral environmental agreements at the global level than on supporting policy implementation and policy evaluation, particularly at the national and regional levels of governance, and on the extent to which effective information and advice pertains to and is used by the development community at the lower governance levels.
141. As stated earlier, there are essentially four different areas or phases of policy to which science can contribute and which science-policy interfaces should take into account - issue identification, policy formulation, policy implementation, and policy evaluation. There is a strong tendency for scientific advisory bodies and processes at the international level to focus on issue identification and policy formulation, which takes place at the global level of governance, to the detriment of providing knowledge support to policy implementation and evaluation, which is mostly an issue to national and regional levels of governance. 
142. This lesser focus on policy implementation and evaluation has the potential to considerably impede biodiversity and ecosystem service governance. For example:
a) Lack of knowledge and practice on ecosystem-based management, lack of economic incentive measures, and lack of support in mainstreaming biodiversity into other sectors were mentioned among the key challenges impeding on the implementation of the National Biodiversity Strategies and Action Plans (NBSAPs), the CBD’s most important means to allow for national self-expression and key instrument for implementation (see Annex U).

b) The fact that the MA did not go beyond the presentation of general findings relevant to global governance and take the next step in terms of helping countries with taking and using these findings, and to design policies at their respective scale and context, has been identified as one of the reasons for why the MA has been limited in impact.
143. In the case of biodiversity and ecosystem services, most actions will have to be taken at the local level and are not dependent upon coordinated global action,
 a predominant focus on issue identification and policy formulation, and the relative neglect of focus on policy implementation and evaluation at national level inherent in much of the international science-policy interface, constitutes a critical gap of the current science-policy interface.

144. In trying to make a difference, certain initiatives interfacing science and policy, such as the MA follow-up strategy, have prioritized the focus on sub-global levels of governance, for example with the development of tools and mechanisms that facilitate the interpretation of scientific findings in terms of their significance for policy. Others, like the TEEB, are making a considerable effort to provide knowledge and advice on how best to mainstream biodiversity issues into other sectors. However, these efforts are only limited in scope and time, and no institutional arrangements exist that would ensure more continuous support to policy implementation and evaluation and to mainstreaming biodiversity. 
145. Having said this it is not the case that there should be a total change of focus to these issues, but that it is necessary to ensure that efforts of issue identification, policy formulation, implementation and evaluation are well orchestrated within an integrative processes that reaches across all relevant scales and sectors.
B.2.2 Models, scenarios and indicators

Finding #4.4. There is a need for more integrated quantitative models, scenarios and indicators that will aid understanding of not only biodiversity and ecosystem services, but also the relevance of biodiversity and ecosystem services to human well-being.

146. Models, scenarios and indicators are increasingly being used as means of bringing data and information together from a range of different sources, and presenting them meaningfully in such a way as to inform policy processes. For example scenarios are extensively used in assessments such as the MA or GEO to present the implications of different policy approaches, and indicators are increasingly used for tracking progress in achieving targets adopted by policy processes.

Integrated models of conservation and sustainable use of biodiversity and ecosystem services
147. A model is essentially a simplified representation of how a system works, developed so as to improve understanding of the system itself, and to aid understanding of how different factors affect the behaviour of the system. Models of coupled social-ecological ecosystems are essential for research, synthesis and projection of management actions. Models can be useful tools to help provide decision makers with an understanding of likely impacts the implementation of policies might have, and can provide the basis for reviewing different options and scenarios.

148. A wide range of processes, actors, organisations, networks and products are currently involved in assessing biodiversity impacts using models and scenarios. These range from response to the ad hoc requests of specific assessment processes, to models developed by groups of organizations (e.g. InVEST by the University of Stanford and others; GLOBIO developed by the Netherlands Environmental Assessment Agency working in collaboration with UNEP-WCMC and GRID Arendal). Currently the most widely used model of biodiversity at the science-policy interface is GLOBIO, which is based on response relationships between species abundance and five anthropogenic pressures. 
149. In a recent report on biodiversity scenarios commissioned by the CBD Secretariat for input to the Global Biodiversity Outlook 3 and prepared under the leadership of DIVERSITAS
, the authors reviewed the projections of a range of models and associated scenarios. The report drew on the experience of six lead authors and 33 contributing authors from 17 countries across the world. As part of the report the authors addressed the future needs for biodiversity and ecosystem service modelling, identifying in particular that:

a) currently separate models for terrestrial, freshwater and marine biomes need to be fully integrated to take account of interactions and feedbacks among biomes;

b) models need to include feedbacks and interactions among the complex chains linking biodiversity, ecosystem functioning, and ecosystem services to socio-economic processes, and aid in understanding of “tipping points”; 

c) a framework for linking biodiversity and ecosystem services to human well-being needs to be developed and incorporated in models; 

d) there is the need to develop models that can map the flow of a range of ecosystem services so that the spatial disconnect between where services are produced and where people benefit is better addressed;

e) a new conceptual basis, based on risk or probability approaches, might be needed to model regulating and supporting ecosystem services; 

f) models need to realistically incorporate multiple drivers to better represent global change impacts on biodiversity and ecosystem services; 

g) models need to incorporate dynamics and be process-based instead of the currently available statistical, deterministic models;

h) models should be evaluated to assess their capabilities and limitations, not least because they are complex systems with many components;

i) models need further testing through systematic comparison of outputs generated by different models and by multiple simulations with the same model for past, present and future conditions; and

j) the ability of models to simulate past and present situations needs to be tested against data on past and current biodiversity and ecosystem services. 

150. Meanwhile, in a report on scenarios and models for exploring future trends of biodiversity and ecosystem services changes commissioned by the European Commission, the authors
 reviewed in detail 41 models identified through literature and internet search, and personal knowledge. Comparative information on these models is included in the project report, and information on the models was further analysed and summarised with respect to a number of characteristics. Preliminary conclusions include the following with respect to ecosystem services and human well being in particular:

a) there is no single model covering socio-economic development, policy input, environmental and land use change, and biodiversity and ecosystem services for terrestrial and aquatic systems together;

b) multi-model combinations are needed to generate comprehensive and consistent results, with economic as well as biophysical modelling of water and plant growth, and natural and agricultural systems. the availability of data for different ecosystems is a significant constraint on ecosystem service modelling, as they are generally scarce and on a very coarse scale;

c) little is known about critical thresholds/ time lags between biophysical effects and ecosystem service impacts and recovery potential, and consequently these issues/processes are not addressed in models;

d) there is a challenge in incorporating human managed lands, including various management options, as compared to natural systems;

e) models often omit feedback between environmental condition and socio-economic development, making it impossible to estimate the benefits of measures to maintain ecosystem services; and
f) none of the models cover biodiversity risks and likely associated losses of ecosystem services resulting from invasive alien species with the exception of climate change induced biome changes.
151. In addition they concluded that global models cannot practically include the small-scale heterogeneity of a landscape that is necessary for drawing conclusions on pollination and pest-control effects, and regional models have the advantage that they can account for relevant aspects of global economics and policies, and developments like climate change while they also relate to local processes and conditions. Also models with a smaller geographic coverage offer the possibility of including much more meaningful management and policy options. Sufficient detail is not available at the global scale and effects of options and policies can only be estimated by crude proxies and general parameter estimates.

152. These findings are highly consistent with those that arose from experience with the MA
 where it was observed that “explicit models of coupled social–ecological systems were essential for research, synthesis, and projection of the consequences of management actions”. The authors went on to recommend that a key research need was to improve quantitative modelling across a range of social–ecological topics, noting in particular that:

a)  integrated, quantitative models of social–ecological systems do not match the scope of existing conceptual and qualitative models;

b) existing ecosystem service models were developed to address particular sectors (e.g. water supply, agriculture, fisheries) or particular intersections of issues (e.g., biodiversity and land use change);

c) models for sectors must be coupled with projections from other models of climate, demography, macroeconomic development, and other drivers to assess or project ecosystem services;

d) it would be far better to have models that correspond in scope and content to the conceptual frameworks used by the MA or future assessments; and

e) this model development should be done in a research setting, not under the stringent time constraints of an assessment.
Other reviews have come to similar conclusions.
 Between them these reviews provide a comprehensive assessment of areas in which models need to be improved in order to increase their value in supporting decision-making processes. Comparative information on the models is provided in the referenced reports, which will all be publicly available by the last quarter of 2009.
The role of scenarios in demonstrating possible futures
153. Scenarios are plausible and often simplified descriptions of how the future may develop, based on a coherent and internally consistent set of assumptions about key driving forces and relationships, typically developed through the joint involvement of decision-makers and scientific experts
 (). Scenarios are used as a means of presenting anticipated outcomes of different types of policy action so as to assist policy-makers in making choices, or at least helping them to understanding the potential implications of different decisions. Scenarios are informed by scientific research and opinion, and are increasingly used as a means of presenting the outcomes of research meaningfully. They do not attempt to predict the future but instead are designed to indicate what science can and cannot say about the future consequences of alternative plausible choices that might be taken in the coming years (MA 2005 as above). They help to address uncertainty in complex systems.
154. Scenarios may be classified into three different types
, which can be characterised as:
a) baseline trend scenarios (predictive scenarios), which assume that current trends will continue in the future, and may include policy variants based on near-future decision alternatives; 

b) normative scenarios (pathway or vision scenarios), which describe a desirable future or set a specific goal for the future and explore possible ways to reach that goal; and 

c) explorative scenarios (forecasting or descriptive scenarios), which work the other way around, and are created to forecast the effect of specified measures (policies) on future development and conditions. 

155. In an ongoing review of scenarios and models for exploring future trends of biodiversity and ecosystem services changes commissioned by the European Commission, due to be published shortly, the authors
 reviewed a wide range of scenarios. Comparative information on these scenarios is included in the project report, and information on the scenarios was further analysed and summarised with respect to a number of characteristics. Preliminary conclusions include the following:

a) the most appropriate or useful scenario approach depends on the questions to be addressed, and therefore these need to be carefully thought through and documented before trying to use a scenario approach;

b) current scenario approaches do not adequately distinguish between different types of land management, although management types are expected to have important consequences for the delivery of ecosystem services within human-managed land; 
c) while for most models climate change and land use change were found to be the key input variables, the description of scenarios focuses on drivers such as technological development, human population development, economics including trade and policies, therefore there is at present a potential disconnect; and
d) socio-economic models are necessary to translate the scenario drivers to the pressures, however, deriving quantitative input variables from primarily narrative scenarios is a crucial task and the process is often not well documented.
156. These preliminary conclusions, together with those for models identified in the previous section, suggest the need for further elaboration of a range of the relationships between biodiversity and ecosystem services on one hand and socio-economic issues on the other, built on a more robust understanding of the interrelationships. This will potentially increase the value of scenarios in helping to use science in a manner that better supports the decision making processes through illustration of the implications of policy alternatives.

157. Comparative information on currently used scenarios is provided in the referenced report, which will all be publicly available by the last quarter of 2009.  
Indicators of conservation and sustainable use of biodiversity and ecosystem services
158. Indicators are increasingly being used to inform policy processes, whether as part of assessment processes, or independently. This is closely related to the increased use of quantitative targets in setting policy, and the use of indicators to assess progress in meeting those targets, as well as more widely in communicating biodiversity concerns through the media (for example on threatened species). 
159. Many of the international policy processes have established strategic plans and work programmes with targets relating to biodiversity, and these require appropriate indicators to track progress in their achievement. For example the table in Annex L identifies the indicator processes being used for each of the global biodiversity-related treaties, and the action under way, as well as for a number of other global and regional processes.

160. Particularly noteworthy are the efforts made in the context of assessing progress in achieving the CBD target of significant reduction in the rate of biodiversity loss by 2010. Following adoption of the target in 2002 (decision VI/26), the CBD Secretariat worked with a number of organizations to discuss the need for indicators, and these were further elaborated by SBSTTA working with an Ad hoc Technical Expert Group. CBD COP called on UNEP-WCMC to support the CBD Secretariat in reporting on progress, and this led to the formation of the 2010 Biodiversity Indicators Partnership (2010BIP).

161. The 2010BIP is a collaboration between the many organizations and agencies developing global biodiversity indicators. Funded in part by the GEF and in part by the organizations and agencies themselves, the objectives of the partnership are to facilitate and promote: generation of information on biodiversity trends which is useful to decision makers; improved global biodiversity indicators; better links with biodiversity initiatives at the regional and national levels to enable capacity building and improve the delivery of the biodiversity indicators. 
162. As is apparent from Annex L most of the global biodiversity-related agreements are now developing indicators of some form so as to better demonstrate progress in achieving their objectives. Several of the secretariats participate in the 2010BIP, and conscious efforts are being made to collaborate wherever possible and appropriate both in development of indicators, and delivery of messages based on the indicators. The table in Annex P illustrates, for example, how the Ramsar Convention’s proposed indicators relate to the CBD framework, and to some of the other indicators.

163. One region has made a concerted effort to develop indicators that are consistent with the CBD framework, and are relevant and useful at both national and regional levels The project on Streamlining European 2010 Biodiversity Indicators (SEBI2010) involves a wide range of organizations and individuals across Europe in reviewing potential indicators, and in developing guidance on using them (see Annex M) for a brief description of the project and associated reports). Recently, as is reported in Annex M, a working group has been reviewing use of the indicators and made a number of recommendations on their use, and on future development of an improved indicator package.

164. The use of indicators is also increasing at the national level as countries appreciate their value in assessing and managing progress in meeting their own biodiversity targets. There are two sets of observations on this in Annex N, part based on observations from experiences in carrying out regional workshops on indicators in a range of developing countries, the other based on a review of comments in the CBD National Reports. From both is clear the urgent need to improve the use of indicators at the national level, and to improve the data on which both national and internationally used indicators are based.
165. In July 2009, UNEP-WCMC convened an international expert workshop with the CBD Secretariat and the support of the UK Government to review the use and effectiveness of the 2010 biodiversity indicators, and to consider implications for development of the post-2010 targets and indicators. Results of this workshop, including identification of lessons learnt and key recommendations, are included in Annex O. Discussion at the workshop focused on four key areas: sufficiency of the current 2010 biodiversity indicator set; its scientific rigour; the policy relevance of the indicators; and their effective communication.

166. It is clear from these discussions, and from the observations and recommendations arising, that indicators are seen as a valuable means of presenting data in formats that are meaningful to policy. Ideally, the set of indicators would be broad enough to address the range of biodiversity issues, small enough to be manageable, and simple enough to be applied consistently and affordably in different regions over long periods of time. At the same time countries need indicators that meet their own needs, while contributing to the global picture. In summary the key messages from the Reading meeting were that the following were needed:
a) a few head-line indicators clearly linked to the targets being addressed, based on a set of sub-indicators which can also be used in communicating meaningful storylines and clear, policy relevant messages;
b) a clearly expressed conceptual framework for the indicators which aids understanding of the links between threats to biodiversity, its state of biodiversity, ecosystem services, human well-being, and policy responses;
c) further indicators on threats to biodiversity, status of species diversity, ecosystem extent and condition, ecosystem services and policy responses, more clearly relating biodiversity to benefits for people;
d) improved national capacity for framework application, indicator development, data collection and information management, so as to improve national use of indicators and support international needs;
e) a clear strategy for using indicators in informing policy discussions, delivering multiple messages into all sectors, and demonstrating relevance of biodiversity to human wellbeing.

167. The recommendations of the Reading meeting help to identify some of the key issues, but it is essential that the research and policy communities work together to continue to design a set of appropriate indicators, to implement the sustained monitoring programmes that are needed to ensure the availability of data and indicators for the long run, to develop appropriate communications strategies to ensure the indicators are used well, and to facilitate improved use of indicators at the national level.
168. A particular challenge will be in developing those indicators that aid understanding of the essential links between biodiversity and human livelihoods and wellbeing. With an increase in consideration of ecosystem services in public and private decision-making at different scales, it is apparent that indicator frameworks, as used in the Millennium Ecosystem Assessment (MA), the CBD and elsewhere, are under-developed with regard to ecosystem services. Tracking conventional biodiversity indicators alone is insufficient, and indicators will also need to be found which can demonstrate how the benefits from biodiversity and naturally functioning ecosystems are changing over time so that the policy relevance of biodiversity can be more clearly understood. Challenges that will need to be addressed include the fact that:
a) for most ecosystem services there are currently few if any suitable indicators for monitoring the actual delivery of services;
b) the indicators required will need to communicate policy relevant information readily about a complex issue of not only the status and trends of ecosystem services, but also flows;
c) there is limited or no data available for ecosystem service indicators; and
d) not all ecosystem services are quantifiable (for example the aesthetic benefits people receive from ecosystems differ greatly between people and are dependent on a number of different factors, for which a value or number cannot easily be assigned).
B.2.3 Assessments
Finding #4.5. Notwithstanding the range of assessments relating to biodiversity and ecosystem services, no regular periodic multi-level assessment process exists that provides the conceptual and institutional framework coherently to gather, review, synthesize, communicate and monitor information and track changes in biodiversity and ecosystem services and their consequences for human well-being at the global, regional and national levels and on the interrelation across these levels.
169. Assessments are formal efforts to gather, review and synthesize selected knowledge with a view toward making it publicly available in a form useful for decision making. In the recent years, scientific environmental assessments have grown in number, have become more comprehensive and systematic and have become the science-policy element most attention has been given to.
170. During the last decade, there has been a proliferation of assessments relating to biodiversity and ecosystem services, at global and sub-global scales. Key amongst recent global assessments of biodiversity and ecosystem services have been the Millennium Ecosystem Assessment (MA), the 4th Global Environment Outlook (GEO4), the IPCC 4th assessment report (AR4), the International Assessment of Agricultural Science and Technology for Development (IAASTD), the Comprehensive Assessment of Water Management in Agriculture (CAWMA), the 2nd Global Biodiversity Outlook (GBO2), the 2005 Forest Resources Assessment (FRA), the Global International Waters Assessment (GIWA), and the global Assessment of Peatlands, Biodiversity and Climate Change. Each of these is described briefly in Annex Q.
171. Over time the global assessments have increasingly aimed to be more integrated in the manner in which biodiversity and ecosystems services issues are assessed, and they have increasingly been designed to be relevant, credible and legitimate. However, they vary considerably in thematic focus and scope, in their design and processes, and in the ways in which biodiversity and ecosystem services are integrated. For example:
a) The thematic focus of recent global assessments varies between those focusing strictly on biodiversity assessment, such as the GBO or IUCN Red List assessments, those encompassing a broad ecosystem service assessment, such as the MA and GEO, and those focusing on a narrower range of specific ecosystem services, such as FRA, GIWA, IAASTD, LADA.

b) There have also been an increasing number of sub-global assessments conducted and planned in the last decade, at scales from continental to local communities.  The MA, GIWA, GEO4 and IAASTD explicitly included sub-global (in most cases regional, and in the case of the MA some multi-scale) assessment elements.

c) Most recent and ongoing assessments evaluate both environmental and socio-economic factors. Only one of the ongoing global assessments, the GBO, additionally evaluates the implementation of a specific corresponding policy mechanism (the CBD) for its impact on biodiversity and ecosystem services.
d) Some, such as the MA, GIWA and TEEB, were designed as one-off assessments that could be repeated in the future should the demand and resources exist. Others, such as GEO, GBO, IPCC, and FRA, are part of ongoing assessment initiatives (see Annex Q).

e) Some, such as the MA, the IPCC and GEO, involve a broad spectrum of the scientific community, whilst others, such as the GBO, FRA and TEEB, are based on contributions from a more selective group of experts (see Annex Q). Also the breadth of stated target audiences varies considerably between assessments.
f) A number of recent global assessments, such as GEO4, and the IPCC 4th assessment, have been overseen by intergovernmental governance bodies, providing significant legitimacy for their findings amongst national governments. In the case of the MA and IAASTD, the assessments were overseen by a multi-stakeholder board, including governmental, non-governmental and private sector stakeholders.

172. However, despite all these advances in assessment efforts related to biodiversity and ecosystem services, there remain a range of gaps and obstacles significantly impeding the science-policy interface’s ability to coherently gather, review, synthesize and communicate information on biodiversity and ecosystem services at global, regional and national level:
a) Many assessment initiatives have been limited by data and information availability. This is the case at all geographic scales for a range of ecosystem services and for biodiversity. Gaps in data for biodiversity and non-provisioning ecosystem services are particularly widespread, and in many cases prevent more comprehensive assessment being completed at global, regional, national or local scales. 

b) In terms of scope and coverage of ecosystems considered by biodiversity and ecosystem services assessments, there has been relatively less assessment focussed in some key biomes and system types, including islands, mountains, wetlands and urban systems. Relatively less attention has also been given to regulating and supporting services (such as prevention of flooding or nutrient cycling), and there remain key gaps in assessing the interlinkages between biodiversity and climate change (such as the link between biodiversity and carbon sequestration).

c) There remains relatively little coherence or coordination between approaches to assessment within and between scales and thematic approaches and there is a lack of core set of common, scaleable variables for better linking assessments at different geographic scales, and with different but related thematic foci. Even those assessments that are well networked within the MA follow-up process make use of a wide variety of data and indicators within a diversity of thematic scope and geographical coverage, which complicates the synthesis of lessons across assessment initiatives, and hampers the process of drawing conclusions relating to multi-scale aspects of biodiversity and ecosystem services.

d) There is a wide variety of and little coherence within conceptual frameworks used for assessment design and implementation, although at a global scale for recent integrated assessments, and in many regional and national assessments, there has been an increasing convergence on variations of the framework developed in the MA global and sub-global assessments (an ecosystem services and human well-being focused variation of the DPSIR framework).
e) Only very few recent assessments, including the MA, IPCC, LADA and GBO, have been explicitly endorsed by those MEAs that they seek to inform. Of the assessments explicitly endorsed or otherwise officially recognized by MEAs, only the IPCC and GBO are anticipated to be repeated in the future - the remainder were conceived as one-off initiatives. Other assessments, such as GEO and GIWA have been endorsed by other decision-making, or intergovernmental fora such as the UNEP Governing Council. 
173. Ongoing initiatives, such as the MA follow-up process in general (see Annex B) and the forthcoming publication of the MA methodology manual in particular, are likely to help considerably in bringing coherence to assessment process and design in the future. However, there remains the need for a common conceptual and institutional framework to coherently assess information on biodiversity and ecosystem services across all relevant sectors and at global, regional and national levels.
174. Over the recent years there has been an extensive process to review assessments in marine environments, in anticipation of a Regular Process for Global Reporting and Assessment of the state of the Marine Environment (See Annex C. Drawing from a this broad analysis of assessments, those elements that are said to most successfully lead to an effective assessment include:
a) a holistic conceptual framework that considers the multiple and interacting pressures on biodiversity and ecosystems at and across all scales;

b) regular review of assessment product to support adaptive management;

c) use of rigorous science and the promotion of scientific excellence;

d) regular and proactive analysis to ensure that emerging issues, significant changes and knowledge gaps are detected at an early stage;

e) continuous improvement in scientific and assessment capacity;

f) effective links with policy makers and other users, reflected in communication, products and formal recognition and endorsement by official policy processes;

g) inclusiveness with respect to communication and engagement with all stakeholders through appropriate means for their participation; and

h) transparency and accountability for the process and products.

B.2.4 Early warning of emerging issues of concern 
Finding #4.6. There are continuing difficulties in ensuring timely scientific advice on emerging issues of concern at and across all levels, whether in response to policymakers’ requests or resulting from concerns arising from the scientific community.
175. New issues for biodiversity can arise from a diversity of sources including as a result of scientific research or monitoring (e.g. the discovery of the impact of a new invasive species) or an emerging issue in the policy arena. New issues can also arise from developments in other sectors that might be important for biodiversity, such as the potential impacts of economic trends, and emerging markets.
176.  It is widely known that the global community has responded too late to many environmental problems and hazards. A key feature in this has been the length of gap between problems being identified in science and a response being taken. Though adequate information may be available, information might not have been brought to the attention of appropriate decision-makers early enough, or has been discounted for one reason or another. Sometimes ‘loud and late’ warnings (e.g. on asbestos, the Great Lakes, sulphur dioxide and acidification) have been effectively ignored by decision-makers because of short-term economic and political interactions.
  Costs of such inaction have been most recently highlighted by the Stern report on climate change.
 
177. There is a growing number of initiatives that help to prioritise issues and to explore the likely significance and relevance of emerging issues relating to biodiversity and ecosystem services. Providing they are firmly based on the common knowledge base and adequately linked to decision-making processes, such initiatives provide a valuable tool in informing development of policy in identifying issues that need to be addressed, in helping assess the likely significant of emerging issues and in helping to prioritize both research priorities and policy actions. Important tools of science-policy interfaces for dealing with emerging issues of concern are: 
 horizon scanning processes, which involve the systematic examination of potential threats, opportunities and likely future developments which are at the margins of current thinking and planning (potentially including the use of scenarios), and futures techniques, by which the results of horizon scanning exercises are further explored. 
178. Examples of such processes widely range in scope and in the extent to which they have specific links to policy processes, and are described further in Annex R). At the same time a number of MEAs have taken steps to improve the effectiveness of their assessment of and response to emerging policy issues (e.g. by Ramsar’s STRP and the CBD SBSTTA), so that their scientific advisory bodies and processes can more effectively deal with new issues not previously on their agendas.
179. However, there remain significant challenges for processes interfacing science and policy in addressing emerging issues, which are often of complex, contentious or controversial nature:
a) Whilst some initiatives offer an independent and highly creative exploration of futures, the usefulness of such initiatives can be limited if they do not adequately communicate and link with decision making processes, if they present mixed messages, or do not answer the more urgent questions that policy makers may have – potentially reducing impact and therefore the attention the results receive.
b) Where such horizon scanning and futures processes are introduced into scientific advisory bodies and processes, care must be taken to ensure that they are not only relevant to the process, but that they are also the result of legitimate and transparent processes so that they are seen as being credible in the sense defined earlier (including issues such as independence and peer review).
c) Only very few ongoing mandated assessment processes provide flexible mechanisms to respond to demands from MEAs for targeted or rapid integrated assessments on emerging issues relating to biodiversity and the full spectrum of ecosystem services; on the contrary, the long time-scale periodicity of global assessments can preclude responding to many emerging issues in a timely manner to guide decision-making, even for those selected issues which are covered by such assessments.
180. Among the key gaps apparent from a review of current horizon scanning processes and futures techniques are the following. The implication of not addressing such gaps is a reduced preparedness for issues that might arise in the future. The key gaps are:
a) Conceptual approach: The lack of widely applicable and broadly accepted conceptual and institutional frameworks for horizon scanning and futures techniques that are responsive to the needs of decision makers and concerns of knowledge holders, are credible as regards their implementation, and are legitimately linked to policy processes.
b) Sharing of experience and results: The need for wider sharing of knowledge and experience on horizon scanning and futures techniques, by those countries and organizations that have fairly well-established mechanisms for identifying and assessing new issues for biodiversity and are producing useful outputs that international mechanisms could draw on. 
c) Capacity: The lack of capacity at national level, in particular in developing countries, to conduct horizon scanning processes and apply futures techniques to assist in their own planning processes.
181. It is also important to ensure that when new issues emerge the scientific community is able to respond rapidly to information of scientific advisory bodies and processes rising from these emerging issues, so that they are better able to inform policy development and decision making.

182. There may also be value in exploring the potential for increased coordination between existing horizon scanning and futures initiatives supporting biodiversity science-policy processes, and for coordination in use of the outcomes of these processes. This is true across the range of scales and sectors.

183. In addition to improving the use of horizon scanning and futures techniques in identifying potential future issues, it is important to also ensure that scientific advisory bodies and processes are able to effectively use this information in their deliberations. This may involve changing their terms of reference, as happened for CBD SBSTTA in 2006 (decision VIII/10). 
B.3. Increasing Synergies and Effectiveness Through Coordination

Finding #5. Notwithstanding the existence of several mechanisms to improve the coordination of the wide range of science‑policy interfaces for the many multilateral environmental agreements and other bodies related to biodiversity and ecosystem services, there is significant room for building on the existing experiences that would lead to better coordination between and across global and national mechanisms.
184. It is apparent from earlier sections in this analysis that there is a wide range of institutions, processes, networks and programmes at all levels and within different sectors that address, or are relevant to, one or other part of the science-policy interface for biodiversity and ecosystem services. 

185. This fragmentation is in part structural and to a certain degree unavoidable, as the issues are far reaching, cross-cutting and multi-scale, while institutions have to focus on specific missions to ensure some degree of effectiveness and efficiency.
 Indeed, studies have shown that it is often collaborative networks of a range of science-policy interfaces of different institutional types, functions and focus with complex, partly redundant, and layered institutional arrangements that constitute the most effective way in managing complex interrelations between science and politics.

186. But the fragmentation is also historical, as institutions have been created step by step to address problems as they have emerged. Particularly in the case of the issues of biodiversity and ecosystem services this has resulted in an array of conventions, institutions, networks and programmes with overlapping remits, differing objectives, interests and modus operandi, and often poorly defined boundaries between them. This in turn results in the potential for uncoordinated action, gaps, unnecessary duplication, and for a multitude of different messages and solutions, unless there is good coordination.

187. Coordination
 - or promoting and facilitating improved coordination - is a crucial cross-cutting and inherent aspect of the science-policy interface. There exists a wide range of mechanisms established to improve coordination of different parts of this fragmented institutional landscape, and a range of examples are included in the following text and associated annexes. However, while in part advances have been made, lack of coherence remains in many areas, with the resulting potential for gaps, mismatches, duplications and missed opportunities.
188. One potential solution is to attempt to establish improved coordination across all aspects of biodiversity and ecosystem services, thereby ensuring significantly support for decision making. While such a solution may be desirable, a more pragmatic solution, at least in the first instance, will be to gradually improve and build on existing coordination approaches, examples of which are described in the following sections.  

189. While the following text primarily uses examples from the international level, the messages are relevant at all levels.

B.3.1 Coordination within and across functional elements of a science-policy interface

Finding #5.1. There is significant potential to improve the effectiveness of science‑policy interfaces through more coherent coordination within and across their various functions, integrating such aspects as research strategies, models and scenarios, assessments, knowledge‑brokering and capacity-building.
190. Given the inextricable interrelations between research, monitoring, models and scenarios, assessments capacity building and policy development on the one hand, and the partly inherent functional fragmentation of the institutional landscape on the other, coordination is not only fundamental within but also across each of the functional categories (or areas of work) of the science-policy interface.

191. In each of the sections on the knowledge base, on communication of science into policy making, and on capacity building, and on the specific subsections within them, a range of organizations and/or programmes has been referred to. It is axiomatic that improved coordination between them will improve efficiency: 
a) Coordination amongst those responsible for building the common knowledge base, and between them and those wanting to use the knowledge base, helps to ensure a more relevant, more credible and more legitimate knowledge base, more efficiently produced with fewer gaps and duplications. 

b) Coordination amongst those drawing on the knowledge base and informing policy helps to ensure that a more consistent use is made of science in informing policy (including speaking with one voice), and a more coordinated approach to identifying the implications of different options. 

c) Coordination amongst those helping to build capacity, whether by developing tools and standards, or by facilitation and training, inevitably leads to a more efficient use of resources in building capacity, and hopefully also to a more consistent and integrated approach to using science in development and implementation of policy.

192. There are good examples of ongoing efforts that address the coordination of a range of the different functional aspects of the science-policy interface, among the most relevant of which are the MA and the MA follow-up process (Annex B), and the proposals for the Regular Process in the marine environment (Annex C). These addressed and continue to address all the aspects of a science-policy interface in that within a specified policy area they provided a knowledge base, policy oriented products based on that knowledge base, and capacity building to help others augment the knowledge base and derive further products.
193. There are other examples of organizations, programmes or networks that de facto coordinate activities that contribute to the science-policy interface, therefore contributing to improving its effectiveness.

a) Indicators: The 2010 Biodiversity Indicators Partnership is providing a degree of coordination across those organizations working on biodiversity indicators, bringing together UN initiatives, MEAs, IGOs, international active NGOs and university scientists.

b) Long term research: The International Long Term Ecological Research network is promoting and facilitating site-based research and monitoring programmes, drawing on the experience of research sites and networks in a wide range of member countries, and the scientists that work there. 

c) Access to data: The GEO Biodiversity Observation Network  and the Global Biodiversity Information Facility are both working with a wide range of organizations to facilitate increased access to biodiversity data so that it can be more easily used.

d) Research policy: Policy research platforms such as the European Platform for Biodiversity Research Strategy provide fora at which natural and social scientists, policy-makers and other stakeholders identify structure and focus the strategically important research for the conservation and sustainable use of biodiversity.
194. These are not the only examples, and not necessarily the best examples, but in each case there is an organization or a group organizations that is working together through a network, partnership or collaborative effort to improve the current situation, to reduce gaps, and to reduce duplication of effort. This is experience that can be built upon in fostering and creating opportunities for increased coordination. 

195. At a higher level within the biodiversity-related MEAs, there are ongoing efforts to increase coordination and sharing of experience that address in part the coordination of the different functional aspects of the science-policy interface (although the science-policy interface is not necessarily their primary focus). Among the most relevant are the following, which are described in more detail in Annex I): 
a) Biodiversity Liaison Group (BLG): The purpose of the BLG, which consists of the heads of the secretariats of the global biodiversity-related agreements, is to enhance coherence and cooperation in the implementation of those conventions in general. In summary, the BLG has addressed a small number of items related to the conventions’ use of science, such as the 2010 biodiversity target and the related 2010 biodiversity indicators, and the use of standardized species nomenclature and taxonomy. It has also discussed possible ways for all participating MEAs to contribute to related activities, such as the Global Biodiversity Outlook. It has therefore provided some of the impetus for ensuring a more coordinated approach to issues where there are strong scientific interests, and could potentially so more in the future.

b) Meetings of the Chairs of the Scientific Advisory Bodies of Biodiversity-related Conventions: These can be seen as complementary to those of the BLG, from which they have been mandated. The first meeting in 2007 and was attended by representatives of the Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention), IUCN, UNFCCC, UNEP, the GEF Scientific and Technical Advisory Panel, and WWF International in addition to representatives of CBD, CITES, CMS, Ramsar Convention and World Heritage Convention. These meetings provide a forum for initiating discussion on areas of cooperation and collaboration on the scientific issues of the various convention processes and their translation into policy. The meetings so far have identified a small number of issues where the biodiversity-related conventions could cooperate in improving the scientific advice to their bodies and to Parties, including mapping the guidance developed by the individual conventions and coordination in the requests for scientific advice on various topics.
196. Most of the initiatives described demonstrate the potential of increased coordination, and examples of approaches and structures that can be built upon.
B.3.2 Coordination within thematic areas

Finding #5.2. Examples exist of thematic mechanisms such as expert groups or other collaborative arrangements that are providing valuable support to policy formulation and implementation on specific issues. Lessons can be learned from this.
197. Steps to improve coordination can be particularly effective when focussed on specific topics, themes or issues, and this is usually the case where a strong network or consortium already exists that can take the issue forward, or is formed specifically to do so.

198. Invasive alien species are widely seen as one of the key threats to biodiversity, and have been discussed on several occasions by the scientific advisory bodies of a number of conventions including all of the global biodiversity-related agreements. As is described in more detail in Annex T, the Global Invasive Species Programme was established to gather the best minds and organizations working on issue of invasive alien species, to consolidate available scientific and management information, to raise awareness of the issue and to present best management practices. Through the use of thematic working groups GISP focused on key issues such as pathways, management, socioeconomics, while simultaneously engaging national agencies and experts through a series of regional workshops. This model helped to funnel information developed by the international working groups down to the national level, while raising national level priorities and capacity needs to the global level. Information from both efforts was also channelled into the CBD. GISP has not been the only contributor (the IUCN Invasive Alien Species Group has also been significantly involved), but having a group coordinating inputs has played a significant role in helping to shape discussions and decisions within the CBD in particular. GISP have also been involved in discussions under other conventions, also bringing a degree of synergy. 

199. There is a range of other examples where specific initiatives provide coordination across a range of organizations, networks and programmes working on a particular theme, and deliver information or analysis relevant to policy development and implementation. Examples include the following.

a) Synthesis and review: The Scientific Committee on Problems of the Environment (SCOPE) is an interdisciplinary worldwide network of natural and social scientists and scientific institutions focused on environmental issues, using workshops and consultations to provide synthesis and review on current and potential environmental issues intended to help inform policy and decision making.

b) Research: The International Council for the Exploration of the Sea (ICES) is a network of more than 1600 scientists from 200 institutions which coordinates and promotes marine research on the marine environment in the North Atlantic. Their advice supports, amongst other things, policy development on fisheries (discussed in more detail in  Annex W) and implementation of the OSPAR Convention.

c) Access to data: ReefBase, which is a project of the WorldFish Centre, works with a wide range of coral reef scientists and institutions to improve the sharing and use of data, information and knowledge in support of research and management of coral reefs. In doing so it works actively with both the Global Coral Reef Monitoring Network and the International Coral Reef Action Network.

200. The point is not what each of these organizations or processes does, but the fact that there are many examples of coordination that can be built upon. Meanwhile organizations and programmes such as ICSU, DIVERSITAS and IUCN have a range of thematic working groups, networks and committees. Some of these are established for short periods of time to address particular issues, others, such as the IUCN Commissions, are long standing and well known.

201. Given the nature of biodiversity, the complex governance landscape and the relatively independent nature of the different governance bodies, it is inevitable that the needs of one policy making body are not completely different from the needs of other governance bodies, yet no obvious mechanism exists to review the needs of a range of governance bodies and their advisory bodies and advise on research priorities based on an integrated review. However there are the following examples of where such cooperation and collaboration has occurred and is beneficial, and where the experience can be built upon.

a) Inland waters: There is agreement between the CBD and the Ramsar Convention regarding how they cooperate on the issue of inland waters, leading to coordinated programming and decision making, and to a certain extent collaboration on how science is used to support these processes.

b) Species taxonomies: There is agreement between CITES and CMS to work towards standardization in species taxonomies so as to move away from the current situation where the taxonomies used differ. This will include jointly approaching relevant scientists for advice, and drawing on the same literature.

c) Wildlife diseases: The Ramsar Convention, CMS and the African-Eurasian Waterbird Agreement (AEWA) all support and participate in the work of the Scientific Task Force on Avian Influenza and Wild Birds, with the strong endorsement of their governing bodies. 
202. At a higher level there are processes which improve inter-institutional cooperation of key thematic issues, and these can also have implications for improving the science-policy interface. For example, the Collaborative Partnership on Forests (CPF), which is a voluntary arrangement among 14 international organizations and secretariats with substantial programmes on forests (see Annex I), has a range of initiatives which are concerned with increasing collaboration in order to deliver improved management, conservation and sustainable management of forests.

203. Again, most of the initiatives described demonstrate the potential of increased coordination, and examples of approaches and structures that can be built upon. Perhaps an analysis of the overlaps between different mandates of, for example, the biodiversity-related MEAs could provide the basis for identifying those areas where increased coordination would provide most effective?
B.3.3 Coordination across different sectors

Finding #5.3. There is a lack of coordination across sectors to allow for the constant exchange and joint creation of knowledge, leading to mismatches and duplications of information and policies relevant to the broader development community.
204. The conservation and sustainable use of biodiversity is relevant to a wide range of different sectors from forestry to fisheries, and provides services ranging from carbon storage to protection of water supplies. Meanwhile many other sectors have a potential impact on biodiversity, whether transport, energy or mining. Data and information on biodiversity can therefore be of as great an importance to decision making in these sectors as is it in the biodiversity sector. The difference this time is that the case for taking account of impacts on biodiversity is rather less well understood, and the need for effective communication is rather higher.

205. There are some well established and successful examples of cross-sectoral coordination relevant for the science-policy interface on biodiversity and ecosystem services, some fixed term with time-bound mandates, and others ongoing. These include, for example, between the MEAs the following (all except the first being described further in Annex I):

a) An Ad hoc Technical Expert Groups on Biodiversity and Climate Change established under the CBD to provide biodiversity related information to the UNFCCC through the provision of scientific and technical advice and assessment on the integration of the conservation and sustainable use of biodiversity into climate change mitigation and adaptation activities, in particularly as regards the mechanism for reducing emissions from deforestation and degradation in developing countries (REDD) currently being discussed in the context of the successor agreement to the Kyoto Protocol (see also Annex Von REDD).
b) The Joint Liaison Group (JLG), a joint body of the CBD, UNFCCC and UNCCD, established in 2001 as an informal forum for exchanging information, exploring opportunities for synergistic activities and increasing coordination. The JLG comprises the officers of the conventions’ scientific subsidiary bodies, the Executive Secretaries, and members of the secretariats.
 In summary, the JLG of the Rio Conventions has addressed a wide range of issues of relevance to the three conventions, including several relating to the coordination of scientific advice, such as collaboration among the scientific advisory bodies to the conventions, and cooperation in the development of advice, methodologies and tools (see Annex I). 

206. Meanwhile there are other examples of coordinatory bodies within the UN system, again not usually specifically focus on the science-policy interface, but certainly relevant to if appropriate issues are brought to their attention:
a) The Environmental Management Group (EMG), a UN System-wide coordination body
 established under the auspices of UNEP to serve as a platform (i) to identify, address and resolve collectively specific problems, issues and tasks on the environmental and human settlements agenda and (ii) to provide a forum for an early discussion and sharing of information on emerging problems and issues in the field of environment and human settlements geared at finding collectively the most effective coordinated approach to the solution of new tasks (see Annex I). 

b) The UN Chief Executives Board (CEB), which furthers coordination and cooperation on a whole range of substantive and management issues facing UN system organizations. CEB has established three High Level Committees, including the High Level Committee on Programme (HLCP) promoting global policy coherence and the UN Development Group (UNDG) promotes coherent and effective oversight, provision of guidance and capacity building with country level partners, coordination of UN development operations at country level (see Annex I).
c) The Common County Assessment/UN Development Assistance Framework processes, which aims to bring about a more coordinated UN approach to supporting achievement of national objectives within each country. Under which UNEP and UNDP have started to assist developing countries in preparing national reports on the implementation of MEAs; establishing thematic committees and coordinating; and sharing best practices among bodies using GEF funding such as the National Capacity Self-Assessments (NCSA), the National Dialogue Initiative and UNDP Country Support Programme. 
207. In a way the Millennium Development Goals (MDGs), aimed at reducing poverty, improving the quality people's lives and ensuring environmental sustainability, draw attention to cross-sectoral needs in achievement of targets on which partnerships are formed and policy responses formulated for progress towards sustainable development, especially in developing countries, and which involve cooperation across intergovernmental organisations (WHO, UNDP, UNEP, the World Bank), MEA secretariats, international NGOs, and global and regional business groupings. Substantial constraints similar to those faced by MEA implementation in developing countries apply to meeting MDGs at national level. They include poor integration of environment and development policies, lack of horizontal structures for inter-ministerial consultation and cooperation, and the lack of regional framework to coordinate sharing of experience from implementation and new policy responses.

208. There also exist a range of specific and ad hoc cross-sectoral institutional arrangements between various different UN bodies and agencies. For example, the joint work of WHO and UNEP regarding the interrelations between ecosystems and human health. Following the MA findings highlighting the link between the quality of ecosystems and human health, WHO and UNEP jointly agreed to use these recommendations as basis to inform policy in a cross-sectoral spirit. Since then, regional policy fora at ministerial level have discussed the issue involving ministers responsible for both health and environment.
 The initiation and consolidation of such coordination mechanisms within the UN that bring science together to inform policy have the potential to foster synergetic national policies both on health and the environment.
209. The Committee on Trade and Environment (CTE), was established under the World Trade Organization (WTO), with a twofold broad mandate: to identify the relationship between trade and environmental measures, and to make appropriate recommendations in harmonising WTO rules with the principle of sustainable development. The CTE has greatly contributed to the identification and understanding of the complex relationships between trade, environmental and development measures such as seen in the Doha Round. The Committee co-operates with international organisations and leading international NGOs in building capacity of developing countries to manage WTO negotiations on environmental services. However, it would appear that the CTE still has a relatively low profile with WTO, and this may explain why current limited progress towards environmental policy and action remains.

210. The Organization for Economic Co-operation and Development (OECD) aims to provide a setting where governments compare policy experiences, seek answers to common problems, identify good practice and coordinate domestic and international policies, with a particular focus on democracy and the market economy. The OECD Working Group on Economic Aspects of Biodiversity (WGEAB) has been actively working with the CBD on issues such as incentive measures and access and benefit sharing of genetic resources, and also on valuation. Working together the CBD and OECD can approach an issue from different perspectives, and communicate support on addressing issues at the national level through different channels, increasing cross-sectoral reach 

211. However, despite these and many other coordination and networking efforts there are still considerable gaps in cross-sectoral coordination relevant to interfacing science and policy at the global level, and these are almost certainly reflected at the national level in many parts of the world. Key concerns that lack of coordination can bring about are:

a) the sometimes ad hoc and late in time nature of such interrelationships, as in the case of cross-sectoral collaboration related to REDD;
b) the lack of sufficient reference to socio-economic perspectives in discussion on biodiversity and ecosystem services on a regular basis, and the lack of reference to the relevance of biodiversity and ecosystem services in other sectors even when biodiversity is directly relevant;

c) the lack of full understanding of the value of biodiversity, a gap that is partly addressed by, for example, ongoing follow-up to the MA at the sub-global level and The Economics of Ecosystems and Biodiversity (TEEB) project; and
d) the small scope and relatively low priority of environmental issues as compared to development and trade related issues in discussions at all levels.
212. In fact the currently ongoing discussions on REDD provide an interesting example of the need for cross-sectoral collaboration and coordination, because of the opportunities for synergies it brings. As is described further in Annex V  in improving conservation and management of tropical forests there is potential to simultaneously address not only the carbon agenda of the UNFCCC, but also biodiversity conservation and sustainable use, poverty and human livelihoods, water conservation and quality management, and so on. Annex V describes some of this evolving collaboration, in particular as it relates to the science-policy interface.
B.3.4 Coordination at and across levels of governance

Finding #5.4. There is a lack of coordination across levels of governance to allow for the effective exchange of knowledge and experience back and forth across relatively diverse science‑policy interfaces from the national to the global level that is necessary to avoid mismatches and duplications and to increase synergies between them.
213. Although levels of governance overlap and interlink in many ways, they are essentially different. Institutional arrangements are considerably influenced by a range of scale-dependent features, including: differences in the broader socio-economic and political setting in which institutional arrangements operate; differences in the policy instruments and compliance systems available; and differences in the type of knowledge systems that actors use.
 In other words, depending on the level at which particular aspects of biodiversity and ecosystem services are addressed, the types of problems that can be addressed, the actors involved, the modes of explanation that are needed, and the solutions that are likely to come about will change significantly.

214. Given the multi-level nature of biodiversity and ecosystem services, effective governance has to accommodate different concepts and principles at each level, and at the same time provide a conceptual and institutional framework that allows for coherence across levels to reduce redundancies, gaps and mismatches on the one hand, and to increase synergies on the other. 

215. Scientific advisory bodies and processes at national, regional and global level are central elements in such a conceptual and institutional framework, fostering networking, coordination and orchestration across levels of governance, potentially providing the mechanisms not only for the coordination of the interface between science and policy at a given level and context, but also in terms of the nodes in a network of science-policy interfaces necessary for the constant dialogue and translation from national to global scale.
216. It is worth noting her that coordination between levels should be seen not only in terms of working together to apply processes (e.g. indicators, assessments, data capture) that are meaningful in a cross-scalar way, and the associated guidelines, tools, and so on, but also in terms of people interrelating so that lessons are learnt, and moves towards consistency are made. The positive benefit of people working together should not be under-estimated.
217. There is a range of different institutional arrangements engaged, at least in part, in interfacing science and policy at regional and national levels. Relevant institutions at the regional level include a set of regional intergovernmental bodies such as the ASEAN-ACB, AU/STRC, CCAD, CEC, EEA, the regional offices of ICSU, which assisting in strengthening science and capacity-building in developing countries and promoting their increased participation in ICSU programmes and activities, and regional information networks such IABIN and others. Relevant institutions at the national level include the various MEA focal points, relevant government agencies and other national non-state actors.

218. However, despite this range of different institutional arrangements at global, regional and national levels, arrangements that coordinate (or network) the range of institutions at a given level are still largely missing, especially in many parts of lesser developed areas of the world. This may in part be due to the lack of a widely accepted conceptual and institutional framework for systematically and coherently addressing the different levels of governance and the interrelations in between them in and adequate manner.

219. There are no globally concerted efforts to systematically address the coordination of the science-policy interface on biodiversity and ecosystem services across scales. Partial approaches that exist include: 
a) thematic approaches, such as the MA and its follow-up, which are supporting and guiding processes which involve a range of sub-global activities, with the guidance provided helping moves towards the outputs and outcomes being cross-scalar in nature; 
b) regional approaches, such as the EPBRS on development of research strategies, or SEBI2010 which is working toward indicators scalable from national to regional level, both of which are intended to increase collaboration and understanding across scales; and

c) functional approaches, such as moves to create distributed databases, and tools that draw on data and information from across a range of scales, as is the case with GBIF, for example, working with a wide range of data at national and institutional levels.
220. Each of these is an example that can be built upon and promoted further.

B.4. Providing Fundamental Capacity

Finding #6. Numerous institutions and processes are helping to build capacity to use science effectively in decision-making at all levels. Further efforts, however, are required to integrate multiple disciplines and knowledge systems to produce relevant knowledge effectively; to translate knowledge into policy action and to coordinate these processes; and to build the capacities of developing countries to use science more effectively in decision-making and to participate fully in the science-policy dialogue.
221. The capacity for enabling full, equitable and active participation of all relevant stakeholders and knowledge-holders is crucial for ensuring the effectiveness of the science-policy interface on biodiversity and ecosystem services and their governance. But capacity is constantly changing and evolving, and capacity-building, be it at individual, institutional or systemic levels, is inherently a continuous effort. Providing the capacity fundamental for an effective science-policy interface requires at least the following three aspects be addressed:

a) the capacity for the production of relevant knowledge to contribute to the common knowledge base, and for the effective communication of this knowledge to decision makers and larger public; 

b) the capacity for effective use of this knowledge and other knowledge in the formulation of and critical reflection on policy choices and their implementation; and

c) the capacity for effectively brokering knowledge so that it is used appropriately in decision making, including through identification of implications of different policy options.

222. Two issues are addressed further in this section, the broad need for building capacity for interdisciplinary approaches to knowledge production and the more effective brokering of knowledge, and the critical concern of geographical differences in capacity. 


Improved production and use of knowledge
Finding #6.1. Notwithstanding continuing efforts and improvements in capacity‑building supporting the various processes of interfacing science and policy, there remains a significant and widespread lack of capacity in interdisciplinary approaches for knowledge production relevant to biodiversity and ecosystem services for human well-being and governance that draw upon a variety of knowledge systems.
Finding #6.2. There is a widespread lack of capacity for brokering knowledge effectively so that it is used appropriately in decision-making, including by identifying the implications of various policy options.

223. In an earlier section it was noted that an analysis of interdisciplinary scientific assessment for environmental governance emphasized the mismatch between the emerging understandings of the complexity of reality, the ways scientists were coming to understand this complexity, and the way science connects to politics, policy, and management.
 

224. It would therefore appear that there are significant gaps in capacity for using interdisciplinary approaches for knowledge production relevant to biodiversity and ecosystem services for human well-being and governance. At individual, institutional or systemic level there is need to improve the capacity to approach the production of knowledge in more interdisciplinary terms, in particular as concerns:
a) capacity of individuals to address complex phenomena in an interdisciplinary manner, reflecting the need for more interdisciplinary understanding to be taught and practiced; and
b) institutional capacity to encourage and allow for scientists and other knowledge holders to collaborate, promoting collective and discursive learning and knowledge-producing processes.

225. Such efforts should build on and learn from the existing interdisciplinary approaches gradually being discussed and developed within a number of the organizations already referred to in this paper, and also adding to their capability and potential.
226. It was also identified earlier that there was a need for the scientific community to go beyond the presentation of scientifically unambiguous statements of status and trends, and engage more actively in policy analysis facilitating the creation of new and innovative policy alternatives along with expression of the implications of those alternatives where that is possible. There is therefore also a need for a more systematic approach to ensuring capacity at all levels to interpret and broker knowledge in the interface between science and policy.
 This would suggest that:
a) training and practice is also needed to develop interpretation and knowledge brokering skills in researchers and relevant staff in government departments and agencies; and
b) tools and needed to which support and enable all relevant actors to broker knowledge and interface science and policy need to be developed.

227. To some extent such needs are being addressed by existing institutions such as ICSU (see Annex J) and the MA and its follow-up strategy (see Annex B). Interdisciplinarity and knowledge brokering are also key elements of the proposed GRAME and UNEP’s proposed science strategy. However, many of these efforts have been ad hoc and one off, and are limited in scope or resources, and a more systematic approach to build capacity building on interdisciplinarity and knowledge brokering is needed.

B.4.1 The North-South capacity divide

Finding #6.3. There are geographical variations in capacity relevant to science-policy interfaces, with significantly reduced capacity in developing countries, and in particular the less developed countries and small island developing States, impeding these countries’ full engagement in nearly all relevant processes.
228. There are many institutions, programmes and processes supporting capacity building in developing countries and countries with economies in transition, including UNDP, the World Bank, UNEP and FAO, GEF and a wide range of other multilateral and bilateral development assistance agencies, most of the MEAs, as well as some assessment processes. For example:

a) The UN Development Assistance Framework (UNDAF),
 which describes how UN agencies and programmes working at the national level can coherently respond to the priorities identified in national development frameworks supporting countries in achieving MDG-related national priorities;

b) The UNEP Bali Strategic Plan for Technology Support and Capacity-building,
 providing for a framework and systematic measures for technological support and capacity building based on national or regional priorities and needs, 

c) The UNDP/GEF National Capacity Self-Assessment (NCSA) programme for environmental management,
 established to identify capacity needs of developing countries to effectively meet the challenges of national and global sustainable development and environmental governance, and to strategically enhance their capacity
229. Many of these and other capacity-building efforts relate to strengthening of abilities also relevant for the science-policy interface on biodiversity and ecosystem services. Other initiatives include the work of ICSU and the MA follow up strategy referred to in the previous section. However, despite these efforts, there remain significant gaps in capacity relevant for the science-policy interface on biodiversity and ecosystem services in developing countries, and the capacity divide continues to be a severe obstacle to equitable participation of developing countries and those with economies under transition in the processes relevant to the science-policy interface on biodiversity and ecosystem services.
  
230. According to a review of a representative sample of completed National Capacity Self Assessments (NCSAs),
 a significant number of developing countries continue to lack among other things the personal and institutional capacity:
a) for effective reconciliation of demand and supply of policy relevant scientific knowledge, as they often lack academies of sciences or scientific councils vital to provide guidance and coordination for the identification of knowledge needs, and research programmes;
b) for effective production of policy relevant scientific knowledge, as they often lack sufficient individual, institutional and financial capacity for conducting research, show gaps in inventory data collection and documentation, and have inadequate management and assessment of knowledge and information;

c) to effectively communicate knowledge to decision makers and larger public, including the lack of institutional capacity for assessing and contributing to policy-making effectively, and lack of institutional frameworks that incorporate all stakeholders; and

d) to effectively use knowledge in formulation policy choices and implementation, as they often lack sufficient individual, institutional and financial capacity to understand and effectively use provided knowledge.
231. The analysis of existing capacity-building efforts suggests that the gaps related to capacity for building and effectively using the science in policy setting and decision making rest at least in part on:

a) a lack of focus and priority providing clearer definition of the knowledge and research needed, clearer understanding of how this will support decision making, and increased priority afforded to capacity development in these areas;

b) insufficient long-term capacity building strategies established to support long-term processes of sustainably building capacity needed to fully engage in all relevant processed interfacing science and policy reaching from  public education, to research programmes, to specific training of decision-makers; but above all

c) a lack of coordination among existing capacity building efforts on the priorities and objectives identified to enhance the capacity needed to fully engage in all relevant processed interfacing science and policy.

232. The pronounced lack of capacity in developing countries has considerable implications for the effectiveness of the science-policy interface on biodiversity and ecosystem services. Not only does this affect the decision making processes at the national level, and ability to, for example, fully and effectively implement MEAs at the national level (see for example Annex U on CBD national biodiversity strategies and action plans), it also reduces national potential to contribute to the common knowledge base, and potentially also to fully participate in scientific advisory bodies and process at regional and global levels.

233. More profoundly, in an international governance system that aims to rely on scientific knowledge to make political claims through scientific advisory bodies and processes, developing country can be disadvantaged with respect to the expression and negotiation of their environmental perspectives and interests.
 Given that the legitimacy of the global environmental processes seems to be a major concern of many developing countries,
 this underlines the absolute importance of ensuring an equitable capacity of all relevant stakeholder and knowledge holders.
Gap analysis for the purpose of facilitating the discussions on how to improve and strengthen the science-policy interface on biodiversity and ecosystem services
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C. International Mechanism of Scientific Expertise on Biodiversity consultative process

234. Following the International Conference Biodiversity: Science and Governance held January 2005, in Paris, France, an international consultation process was launched to assess the need, scope and possible forms of an International Mechanism of Scientific Expertise on Biodiversity (IMoSEB). An Executive Secretariat was established, and an Executive Committee and an International Steering Committee, including representatives of a range of key stakeholders, were appointed to guide and support the process.

235. Between February 2006 and November 2007, the consultative process included six regional meetings, case studies, briefings, presentations and discussions at numerous other scientific and policy meetings, written input from a wide range of other sources, and dialogue with a number of stakeholders.
 The final statement that was delivered by the International Steering Committee in November 2007,
 identifies the following needs:

a) The need for independent scientific expertise: independent, synthetic, comprehensive information to support the needs of MEAs, proactive scientific input on emerging threats and issues, increased ability at all levels to predict the consequences of current actions, and insights from the relevant sciences and other forms of knowledge to inform local/national decisions on topical issues;

b) The need for more capacity: mobilizing scientific expertise for local national and regional level capacity building, and improving understanding of the factors affecting biodiversity and ecosystem services; and

c) The need for improved communication: enhancing understanding of how to use science, improving access to science so that it can be more effectively used in decision-making, promoting increased dialogue among diverse knowledge systems, and identifying research priorities and gaps identified by decision-makers’ concerns.

236. While recognising that a number of intergovernmental and non-governmental institutions are already addressing some of these needs, the International Steering Committee recommended further and urgent consideration of the establishment of a means of enhancing the use of science in decision making at all levels, and suggested a number of principles and characteristics that needed to be considered in carrying this out. They agreed, inter alia, that a science-policy interface should:

a) be scientifically credible, politically legitimate, and policy relevant without being policy prescriptive, responding to policy needs identified by decision making organs at multiple scales;

b) be supported by a network of scientific and national capacities and by capacity building integrated into the assessment process and/or networking efforts, and promote dialogue between international agencies and decision-makers; and

c) be flexible and pragmatic, building on what already exists, and involving all relevant stakeholders across multiple scales.

D. Millennium Ecosystem Assessment follow-up process

237. Following completion of the Millennium Ecosystem Assessment (MA) in 2005, and taking account of the recommendations of two independent evaluations of the MA conducted in 2006 and 2007,
 a global strategy for follow-up to the MA has been developed in 2007 by a group of interested partner organizations.

238. Both evaluations reported that the MA’s technical objective of assessing the capacity of ecosystems to support human well-being proved both innovative and far-reaching. The emphasis on ecosystem services and their significance for human well-being was widely recognized as having made a major contribution to linking biodiversity conservation with poverty alleviation. However, the evaluations also concluded that, at that time, there was little evidence that the MA had had a significant direct impact on policy formulation and decision-making, especially in developing countries. The main reasons were identified as being:

a) Limited awareness and understanding of the concept of ecosystem services: Ecosystem services are a new concept to most decision makers, and as a result, there is limited capacity to apply the ecosystem services framework and work proactively on incorporating ecosystem service considerations into development strategies.

b) Lack of operational tools and methodologies: There was limited availability of working models that could be used readily by policy-makers to analyze ecosystem services and their trade-offs with development policies and resource allocations.

c) Limited economic analysis: The MA fell short of providing convincing economic values of ecosystem services, and in particular of the regulating and cultural services which could be used to evaluate the trade-offs with conventional development strategies.

d) Insufficient attention to Sub-Global Assessments: Very few developing country sub-global assessments (SGAs) were adequately funded, resulting in the significantly varying quality of the SGA products and a lack of comparability across the sub-global assessments.

e) Gaps in ecosystem services knowledge base: More needs to be known about the interdependence of ecological and social systems for human well-being, including the way ecosystems function, their response to human pressure, and the relationship to biodiversity. Few ecosystem services, other than those traded in markets, are routinely monitored.

f) Lack of periodic assessments: No permanent body or process exists to conduct periodic assessments of the status of ecosystem services, nor to monitor and track changes in ecosystem services and the impacts of these changes on human well-being.

239. The Conference of the Parties (COP) of the Convention on Biological Diversity (CBD) considered the implications of the MA for the work of the Convention (decisions VIII/9 and IX/15), and, inter alia, requested the Executive Secretary, and invited Parties and other Governments, to contribute actively to the implementation of the global strategy for follow-up to the MA aimed at addressing knowledge gaps, promoting sub-global assessments, promoting application of the MA framework, methodologies and findings, and outreach.

240. Addressing the identified needs, this strategy provides a roadmap to operationalize the MA. The strategy offers a common framework for partner organizations to enhance their collaboration in the implementation of MA related activities thereby maximising their impact in a coordinated and coherent manner. Guided by the findings of the evaluations and the discussions at the CBD COP, the MA follow-up process has elaborated a detailed strategic approach pursuing a four objective ‘global strategy for turning knowledge into action’:

a) continuing to build and improve the knowledge base on the links between biodiversity, ecosystem functioning, ecosystem services, and human well-being, primarily by supporting and improving ongoing, and further establishing sub-global assessments;

b) promoting the systematic application of ecosystem service considerations in public, civil society and private sector decision-making – primarily by developing tools for mainstreaming ecosystem services into development and economic decision-making;

c) disseminating the findings of the MA and its conceptual framework, tools and methodologies to relevant stakeholders through the development of action-based media strategies and educational tools; and

d) exploring the needs, options and modalities for a possible second global ecosystem assessment, complementing existing assessment processes and contributing to the development of a more coherent international environmental assessment landscape.

241. The institutional arrangements established to ensure the implementation of the strategy foresees:
a) a MA Follow-up Implementation Group that represents all partner organizations interested in the strategy and coordinates the implementation of the strategy and joint programming of related initiatives;

b) an Executive Committee, comprising a subset of the MA Follow-up Implementation Group, revising ongoing activities and promoting coordination;

c) a MA Follow-up Advisory Group that advises on strategic directions on the MA Follow-up activities, links and engages with a range of stakeholders and ensures the scientific, technical and policy leadership and credibility of the initiative;

d) thematic working Groups, formed as needed to facilitate the exchange of information and lessons learned, and ensure coordination at the working level; and

e) a MA Follow-up Global Secretariat, hosted by UNEP in collaboration with UNDP to support the various groups mentioned above.

242. So far the following has been achieved:
a) the MA Follow-up Global Secretariat is established and based at UNEP/DEPI;

b) a Working Group on Sub-Global Assessments, with a secretariat based at UNU/IAS, was established to coordinate and provide a clearing house for the network of 34 completed and ongoing Sub-Global Assessments (SGAs) and, other new emerging SGAs, with a total of 12 joining the network so far;

c) a multidisciplinary group of experts to identify key gaps in knowledge and data, to design a research agenda, and to influence the priorities of research funding agencies has been established and has delivered a report on Research and Monitoring Priorities Based on the Millennium Ecosystem Assessment;

d) an ecosystem assessment manual has been developed to provide practical guidance for undertaking integrated ecosystem assessments and will be published towards the end of 2009;

e) tools such as those that are able to map ecosystem services have been developed;

f) new assessment programmes have been initiated such as the Ecosystem Services for Poverty Alleviation Programme (ESPA) and Reefs at Risk + 10; and

g) a number of outreach activities have been carried out, such as workshops, media releases, documentaries and websites to support the uptake of the key findings from the MA into policy.

243. The COP of the CBD also viewed the use and impact of the SGAs in the MA.
 Further lessons learned specific to SGAs were identified. Main lessons learned are:
a) Geographic coverage of the SGAs was uneven: The basic bottom-up approach taken in developing SGAs resulted in wide and varied assessments driven by user-demand, but did not provide a comprehensive global coverage of ecosystem types and geographical areas. Further more such an approach did not allow for effective comparisons across SGA.
b) Lack of capacity: Many SGA practitioners lacked capacity in aspects in the assessment methods (e.g. responses and scenarios) and tools (economic valuation) to be able to carry out a comprehensive SGAs.
c) Engagement of policy makers: SGAs were catalyzed and led by individuals or organizations (research and NGOs) and policy makers were not fully engaged as stakeholders, resulting in many SGAs having little or no impact on policy-making at the relevant scales.

244. The following activities are underway to support the completed, ongoing and new SGAs and address the lessons learned from the original set of SGAs:
a) New SGAs are being encouraged in under represented regions such as West Africa through initiatives such as the Poverty and Environment Initiative;

b) A network of assessment practitioners has been established and is growing with the inclusion of new SGA members;

c) Annual SGA meetings are held to allow for the exchange of experiences and lessons learned between SGA practitioners; and

d) Capacity building workshops are planned for 2009, which will utilize the ecosystem assessment manual and build the capacity of practitioners already carrying out assessments and practitioners wishing to begin an assessment.

E. The Assessment of Assessments and the Regular Process for Global Reporting and Assessment of the state of the Marine Environment

245. In 2002, the World Summit on Sustainable Development in Johannesburg recommended the establishment of a Regular Process under the United Nations for the global reporting and assessment of the state of the marine environment, including socio-economic aspects. This was endorsed by the United Nations General Assembly (UNGA) later in 2002 (Resolution 57/141).

246. In 2005, the UN General Assembly launched the “Assessment of Assessments” (AoA) as a preparatory stage towards the establishment of the “Regular Process.” Resolution 60/30 called for the establishment of an Ad Hoc Steering Group to oversee the execution of the AoA and a Group of Experts to undertake the actual work. It invited UNEP and the Intergovernmental Oceanographic Commission (IOC) of UNESCO to serve as lead agencies for the process, to provide secretariat services and to coordinate the work.

247. The AoA is a review of the global marine assessment landscape for the purposes of determining possible options and a framework for a Regular Process. Its final report provides, along with the Summary for Decision Makers, a thorough review of existing marine and coastal environmental assessments, at global and regional levels, includes a critical analysis of the assessments with a view to identify best practises, thematic and geographic gaps, capacity-building needs, and establishes a framework and options (with rough budgets) for the Regular Process.

248. The AoA concluded that although assessment capacity is strong in many regions, there is a clear need for continued efforts to develop greater expertise and infrastructure around the globe in the technical aspects of marine assessment. In addition, five major areas that need immediate, concerted and ongoing attention are:

a) ensuring that assessment processes are well designed and clearly link assessment processes and policy-makers, conducted to the highest standards, and fully documented by the responsible institutions;

b) improving data accessibility and interoperability so that assessments can be extended and scaled up or down within and across regions;

c) increasing the consistency of selection and use of indicators and reference points to guide the interpretation of status and trends;

d) developing integrated ecosystem assessments that can inform on the state of systems rather than just individual sectors or ecosystem components and which include social and economic aspects,

e) strengthening the mandates of institutions to undertake fully integrated assessments; and

f) strengthening capacity for response assessments that are linked directly to the findings of state, pressure and impact assessments.

249. Accordingly, the fundamental building blocks of the first cycle of the proposed Global Reporting and Assessment of the Marine Environment (GRAME) (2010-2014) include:

a) build capacity at both individual and institutional levels based on identified priorities;

b) improve knowledge and methods of analysis;

c) enhance networking among assessment processes, international monitoring and research programs and associated institutions and individuals;

d) create communications tools and strategies for reaching different target audiences.

250. The AoA/GRAME process is currently in a very advanced and critical phase, with an Ad Hoc Working Group of the Whole 31 August - 4 September 2009.  The ad hoc Working Group of the whole is to consider best practices and institutional options (see para 14 above) for the Regular Process and recommend a path forward to meet the commitment Resolution 54/141. The ad hoc Working Group plans to submit its proposals to the UN General Assembly in October 2009, for inclusion in the annual Oceans Resolution of UNGA.
F. Increasing coherence within the UN and environmental governance

251. Recognising missed opportunities for synergy, and the potential for duplication of effort, a number of intergovernmental processes and reviews within the UN system have been addressing ways and means to increase coherence both within the UN and its activities, and within the governance landscape. Given that many of these activities need to be informed by science these discussions and related actions are relevant to this gap analysis.

252. In 2001 the UN Secretary-General established the Environment Management Group as a UN system-wide coordination body on environment and human settlement.
  Its membership consists of the specialized agencies, programmes and organs of the United Nations including the MEA secretariats. While the EMG is neither a scientific body nor a decision making body it is in a position to facilitate and promote greater cooperation, including on science-policy issues.

253. The UN is also seeking greater coherence in its activities at the national level, through the development and implementation of UN Development Assistance Frameworks (UNDAF) which help to focus the activities of UN agencies, programmes and organs at the national level, and the Delivering as One pilot projects which are testing more coordinated approaches. While these plans and activities relate to nationally defined priorities, increased coherence in action inevitably requires increased coherence in the use of science in decision making.

254. In paragraph 169 of the 2005 World Summit Outcome, Governments agreed to explore the possibility of a more coherent institutional framework for environmental activities in the UN system by improving the key areas of concern including: enhanced coordination; improved policy advice and guidance; and strengthened scientific knowledge, assessment and cooperation. All these issues are directly relevant to steps to improve the science-policy interface.

255. The Bali Strategic Plan for Technology Support and Capacity Building adopted in 2004 aims to strengthen the capacity of Governments of developing countries and countries with economies in transition, at all levels, to inter alia develop national capacity for using science in decision-making with respect to environmental management.

256. Finally in order to support many of these activities there has been a recognition of the need to strengthen the scientific base of UNEP so that it is better placed to provide support at both national and international levels.

257. Discussion on increasing coherence in both the UN system and international environmental governance is likely to continue for some time, and its final outcome cannot be predicted. However it can be assumed that emphasis will remain on the need for greater coherence, that improvements in the ways in which science can be used to support decision making will continue to be recognised as a key issue, and that improvements in delivery and use of such information now will be important for whatever governance landscape exists in the future.




G. Summary table on the scientific advisory bodies and processes of the Rio conventions
	Convention
	CBD
	UNCCD
	UNFCCC

	Scientific advisory bodies
	Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA)
	Committee on Science and Technology (CST)
	Subsidiary Body for Scientific and Technological Advice (SBSTA)

	Membership of scientific advisory bodies
	· Open to participation by all Parties, it comprises government representatives competent in the relevant field of expertise, and to observers.

· The Chair is elected at ordinary meetings of the COP; candidates should be recognized experts, qualified in the field of biodiversity and experienced in CBD and SBSTTA processes. S/he also chairs the Bureau. As a general rule, the chair rotates among regional groups.  

· The SBSTTA Bureau is composed of 10 members elected for fixed two-year terms by the Parties at SBSTTA meetings (2 from each of the 5 regional groups). They take office at the end of the meeting at which they are elected. In order to facilitate continuity only one of the regional representatives is replaced at each meeting.


	· Open to participation by all Parties, it comprises government representatives competent in the fields of expertise relevant to combating desertification and mitigating the effects of drought, and to observers.

· Participation in the new format of the CST ordinary sessions (i.e. scientific conference –style format) will be open to registered participants in their individual capacity, and participants accredited to the COP. 

· The Chair is elected by the COP at each of its sessions with due regard to ensure geographical distribution and adequate  representation of affected Country Parties, particularly those in Africa. S/he serves for up to two consecutive years.

·  The CST Bureau is composed of the Chair and the four Vice-Chairs. It should hold two meetings per year.
	· Open to participation by all Parties: government representatives competent in the relevant field of expertise, and to observers. 

· Chair of the SBSTA is elected from the representatives of the Parties present at the COP session, and the SBSTA elects its own Vice-Chair and Rapporteur. 



	Mandate,  terms of reference,

modus operandi
	Article 25 establishes SBSTTA as an open-ended scientific advisory body to COP and, as appropriate, its other subsidiary bodies.  As per Annex III of Decision VIII/10 (Consolidated  modus operandi  of the SBSTTA), its specific functions include, inter alia, to: provide assessments of the status of biological diversity;  prepare assessments of the effects of types of measures taken in implementing the Convention; identify innovative, efficient and state-of-the-art technologies and know-how relating to the conservation and sustainable use of biological diversity and advise on the ways and means of promoting their use;  identify new and emerging issues relating to the conservation and sustainable use of biodiversity; provide advice on relevant scientific programmes and international cooperation; respond to scientific, technical, technological and methodological questions that the COP and its subsidiary bodies may put. Additional elements to its modus operandi are included in Decision IX.29. The meetings of the SBSTTA place as necessary and sufficiently in advance of each regular meeting of the COP.
	Established under Article 24, the CST is a subsidiary body of the COP. Its mandate and terms of reference were defined and adopted during COP-1 (Decision 15/COP.1). The CST collects, analyses and reviews relevant data, and promotes cooperation in combating desertification and mitigating the effects of drought through sub-regional, regional and national institutions, and in particular by its activities in research and development, which contribute to increased knowledge of the processes leading to desertification and drought as well as their impact.  It also contributes to distinguishing causal factors, with a view to combating desertification and achieving improved productivity.  In Decision 13/COP.8, the COP called for reshaping operation of CST in line with the strategic plan and framework to enhance the implementation of the Convention.  Inter alia, the COP decided that each future ordinary session of the CST should be organized in a predominantly scientific and technical conference-style format.   It meets in conjunction with the ordinary sessions of the COP.
	SBSTA, established under Article 9, is a subsidiary body to provide the COP and, as appropriate, its other subsidiary bodies with timely information and advice on scientific and technological matters.  Under the guidance of COP, and drawing upon existing competent international bodies such as the IPCC, the SBSTA: provides assessments of the state of scientific knowledge relating to climate change and its effects; prepares scientific assessments on the effects of measures taken in the implementing the Convention; identifies innovative, efficient and state-of-the-art technologies and know-how and advise ways and means of promoting their use; provides advice on scientific programmes, international cooperation in research and development related to climate change, as well as on ways and means of supporting endogenous capacity-building in developing countries; and responds to scientific, technological and methodological questions that the COP and its subsidiary bodies may put to it.  The SBSTA meets at least twice a year.

	Related scientific processes, rosters, working groups and tools
	· Scientific processes include the review of programmes of work of the Convention (e.g. agricultural biodiversity) and other initiatives of the Convention (e.g. 2010 biodiversity target indicators) as well as CBD publications, such as the Global Biodiversity Outlook

· SBSTTA establishes, under the guidance of the COP, ad hoc technical expert groups (AHTEG) on specific priority issues (e.g. on the Review of Implementation of the Programme of Work on Forest Biodiversity).

· SBSTTA established a Roster of experts: however, its maintenance and use was discontinued (Decision VIII/10).

· SBSTTA works closely with the CBD Clearing-House Mechanism (CHM) and the Consortium of Scientific Partners on Biodiversity as well as with other processes such as the CMS/FAO jointly convened Task Force on Avian Influenza.
	· Roster (by nominations from Parties) of Independent Experts with expertise/experience in relevant fields.  It is also used to establish Ad hoc panels appointed by the COP to provide it, through CST, with information/advice on specific issues regarding the state of the art in the fields of science and technology relevant to combating desertification and mitigating the effects of drought. 

· Group of Experts (GoE), under the authority of CST, established by COP with a specific work programme, to assist in improving the efficiency/effectiveness of CST. COP-8 has not appointed a GoE.

· CST-9 Special Segment: UNCCD 1st Scientific Conference: “Understanding Desertification and Land Degradation Trends” organized by the Dryland Science for Development Consortium (DSD) with the assistance of the UNCCD Secretariat (Sept. 2009).

· Other valuable inputs include an institutions database, based on upon survey by CST, the Land Degradation Assessment in Drylands (LADA) project, and the a survey on other bodies performing work similar to that envisaged for the CST requested by Decision 21/COP 1.

· Additionally “Friends of the CST” provide informal assistance from scientific community during COP and CRIC, and there is an UNCCD Fellowship Programme. 
	· SBSTA cooperates closely with the Intergovernmental Panel on Climate Change (IPCC) and its, inter alia, Assessment Reports, Guidelines, Technical Papers. 

· The Nairobi Work Programme (NWP) on Impacts, Vulnerability and Adaptation to Climate Change.

· Research Dialogues under SBSTA’s agenda item “Research and systematic observations”, (ref also to Decision 9/CP.11).

· Groups of experts such as the Expert Group on Technology Transfer (EGTT) established by the Marrakesh Accords, is to provide scientific and technical advice to advance the development and transfer of environmentally friendly technologies under the Convention.  It reports to the SBSTA.

· The UNFCCC Roster of Experts (nominated by Party’s National Focal Points) contains information on experts in the areas of greenhouse gas inventory issues, in-depth reviews of national communications from Annex I Parties and technology transfer.  

· SBSTA also cooperates with the following: Global Climate Observing System (GCOS); Global Terrestrial Observing System (GTOS); and the Committee on Earth Observations Satellites (CEOS) and other organizations on a range of issues.

	Linkages between scientific and other convention bodies
	· The SBSTTA fulfils its mandate under the authority of, and in accordance with, guidance laid down by the COP, and upon its request.

· As a subsidiary body of the COP, SBSTTA is to report regularly to the COP on all aspects of its work.

· The SBSTTA, in carrying out its functions, supports the implementation of the multi-year programme of work of the COP and the Strategic Plan of the Convention, in a manner consistent with other internationally agreed goals relevant to the objectives of the Convention.

·  SBSTTA Chair to attend relevant meetings of the COP Bureau.

· The AHTEGs are established under the guidance of the COP.
	· CST advises COP on scientific and technological matters.

· The Bureau of the CST is responsible for follow-up the relevant work of the Convention between COP sessions.

·  The CST serves as liaison between the COP and the scientific community by seeking the cooperation of, and utilizing the services and information provided by, competent bodies or agencies – national, international and non-governmental.

· As per COP’s request, the CST could also provide the Committee for the Review of the Implementation of the Convention (CRIC).
	· SBSTA reports regularly to COP on all aspects of its work.

· The SBSTA provides the link between the scientific information provided by expert sources such as the IPCC on the one hand, and the policy-oriented needs of the COP on the other.

· The SBSTA and the Subsidiary Body on Implementation (SBI) have traditionally met in parallel, at least twice a year. When they are not meeting in conjunction with the COP, the subsidiary bodies usually convene at the seat of the secretariat.

· The SBSTA and SBI work together on cross-cutting issues that touch on both their areas of expertise. These include capacity building, the vulnerability of developing countries to climate change and response measures, and the Kyoto Protocol.


H. Summary table on the scientific advisory bodies and processes of the global biodiversity-related conventions
	Convention


	Scientific advisory body
	Membership of scientific advisory body
	Mandate,  terms of reference, modus operandi
	Related scientific processes, rosters, working groups and tools
	Linkages between scientific and governance bodies

	Convention on Biological Diversity (CBD)

	Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA) 
	· Open to participation by all Parties, it comprises government representatives competent in the relevant field of expertise, and to observers.

· The Chair is elected at ordinary meetings of the COP; candidates should be recognized experts, qualified in the field of biodiversity and experienced in CBD and SBSTTA processes. S/he also chairs the Bureau. As a general rule, the chair rotates among regional groups.  

· The SBSTTA Bureau is composed of 10 members elected for fixed two-year terms by the Parties at SBSTTA meetings (2 from each of the 5 regional groups). They take office at the end of the meeting at which they are elected. In order to facilitate continuity only one of the regional representatives is replaced at each meeting.


	Article 25 establishes SBSTTA as an open-ended scientific advisory body to COP and, as appropriate, its other subsidiary bodies.  As per Annex III of Decision VIII/10 (Consolidated  modus operandi  of the SBSTTA), its specific functions include, inter alia, to: provide assessments of the status of biological diversity;  prepare assessments of the effects of types of measures taken in implementing the Convention; identify innovative, efficient and state-of-the-art technologies and know-how relating to the conservation and sustainable use of biological diversity and advise on the ways and means of promoting their use;  identify new and emerging issues relating to the conservation and sustainable use of biodiversity; provide advice on relevant scientific programmes and international cooperation; respond to scientific, technical, technological and methodological questions that the COP and its subsidiary bodies may put. Additional elements to its modus operandi are included in Decision IX.29. The meetings of the SBSTTA place as necessary and sufficiently in advance of each regular meeting of the COP.
	· Scientific processes include the review of programmes of work of the Convention (e.g. agricultural biodiversity) and other initiatives of the Convention (e.g. 2010 biodiversity target indicators) as well as CBD publications, such as the Global Biodiversity Outlook

· SBSTTA establishes, under the guidance of the COP, ad hoc technical expert groups (AHTEG) on specific priority issues (e.g. on the Review of Implementation of the Programme of Work on Forest Biodiversity).

· SBSTTA established a Roster of experts: however, its maintenance and use was discontinued (Decision VIII/10).

· SBSTTA works closely with the CBD Clearing-House Mechanism (CHM) and the Consortium of Scientific Partners on Biodiversity as well as with other processes such as the CMS/FAO jointly convened Task Force on Avian Influenza.
	· The SBSTTA fulfils its mandate under the authority of, and in accordance with, guidance laid down by the COP, and upon its request.

· As a subsidiary body of the COP, SBSTTA is to report regularly to the COP on all aspects of its work.

· The SBSTTA, in carrying out its functions, supports the implementation of the multi-year programme of work of the COP and the Strategic Plan of the Convention, in a manner consistent with other internationally agreed goals relevant to the objectives of the Convention.

·  SBSTTA Chair to attend relevant meetings of the COP Bureau.

· The AHTEGs are established under the guidance of the COP.

	Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
	Animals Committee 

Plants Committee
Initially there was only one Technical Committee, and for some time  there was a Nomenclature Committee. 
A proposal was made to merge the Committees, but this was rejected. 

	For each of the 2 Committees:  

· Government-designated experts, serving in their personal capacity, elected at COP meetings as representative of six geographical regions. Ideally candidates should be, associated with a Scientific Authority and have appropriate experience.
· One nomenclature expert, appointed by the CoP who would be ex-officio and non-voting;

· Observers: any Party as well as any person/organization invited by the Chair. 
· A Chair and Vice-Chair are elected by the Committee.
· Membership is reviewed at every regular COP meeting. Terms of office of members commence at the close of the meeting at which they are elected and expire at the close of the second regular meeting.
	Established at COP-6, the role of the Committees is to provide technical support to decision-making.  They have similar terms of reference, detailed in Resolution Conf. 11.1 (Rev. CoP14), Annex 2, which include inter alia:  providing scientific advice and guidance to the COP, the other committees, working groups and the Secretariat; dealing with nomenclatural issues;  undertaking periodic reviews of species, in order to ensure appropriate listing; advising when certain species are subject to unsustainable trade and recommending remedial action (through a process known as the ’Review of Significant Trade’); and drafting resolutions on animal and plant matters for consideration by the COP. Doc SC54 Inf.4 describes the evolution of the ToRs of the Committees. The Committees meet twice between CoP meetings.
	· Regional directories prepared by the Committees, listing the zoologists and botanists who are experts in CITES-listed species in each Party.

· Working Groups established under the Standing Committee or one of  the scientific committees to assist it in implementing certain Decisions. 

· CITES trade database (maintained by UNEP-WCMC for the Secretariat). 

· Review of Significant Trade 
· CITES partners with other organizations in order to obtain the population status and distribution information that it does not regularly collect through its annual, biennial or special report.


	· The two Committees report to the CoP at its meetings and, if so requested, provide advice to the Standing Committee between such meetings.  

· The two Committees are invited on a regular basis to the meetings of the Standing Committee. 



	Convention on the Conservation of Migratory Species of Wild Animals  (CMS)
	· Scientific Council (ScC)
	· Open to participation by all Parties which are entitled to nominate a qualified expert who will be serving in individual capacity as scientists.

· No more than eight additional experts, selected and appointed by COP, to specific topics related to taxa, threats, and geographic regions.  
· Observers:  the Chairperson may invite any person or representative of any Party, non-Party State or organization to participate in meetings of the Council as an observer without the right to vote, and shall inform the Secretariat accordingly.
· A Chair and a Vice-Chair elected by the members of the Council among the Party-appointed Councillors, for intervals corresponding to those of meetings of the COP.
· Other than the experts appointed directly by the Parties, specialists appointed to the Council are reviewed at each ordinary meeting of the COP.  
	Established in accordance with Article VIII of the Convention, the ScC provides scientific and technical advice to, inter alia, the Conference of the Parties, the Secretariat, and to any Party to the Convention.  In particular, it advises, between the meetings of the Conference of the Parties, on the development and implementation of the Convention’s work programme from a scientific and technical standpoint, and advises on the priorities for sponsorship of conservation activities. Current Rules of Procedure were adopted by the Scientific Council on 8 April 1997 and approved by the Conference of the Parties on 15 April 1997 (e.g. UNEP/CMS/ScC15/Inf.2). 
The ScC should meet at least once between ordinary meetings of the COP. Meeting of the Council shall be convened at the request of the Chairperson or, in exceptional cases, of at least 1/3 of the members, in both cases in consultation with the Secretariat. 
	·  Working groups of the ScC may be established in order to further the Council’s work programme intersessionally, taking into account provisions of any relevant resolutions of the COP.

· CMS/FAO jointly convened the Task Force on Avian Influenza and recently the CMS/FAO co-convened the Scientific Task Force on Wildlife Disease;

· CMS Information Management System (IMS) and Global Register of Migratory Species (GROMS).

· The ScC shall liaise, through its Chairperson or a member or members nominated for this purpose, with other comparable bodies established under the Convention.
· A “Survey of the Expertise of Scientific Council Members” has been undertaken at the CMS ScC Activity Planning Meeting (13 June 2009).
	· The Chair shall submit to each ordinary meeting of the COP a written report on the Council’s work since the previous ordinary meeting.

· The COP shall determine the functions of the ScC, and frequently directs the ScC to provide specific advice.

· The ScC shall meet at the request of the Secretariat as required by the Conference of the Parties.

· The Chair of the ScC shall liaise with other committees and with the Standing Committee between meetings of the Council.

· The Chair of the Standing Committee shall have the right to participate in meetings of the Council as an observer without the right to vote.

· The ScC has adopted a Strategic Implementation Plan that mirrors the Conventions’ Strategic Plan and guides the Convention’s Work.

	Ramsar Convention on Wetlands of International Importance
	· Scientific and Technical Review Panel (STRP)
	· Regional representatives appointed for each of the six Ramsar regions. 

· Thematic experts relevant to the STRP priority thematic work areas (approved by COP). For these members, gender and regional balance is sought, with appointed members based in different Ramsar countries or regions and/or from northern and southern parts of the world.  One additional member appointed with expertise in Communications, Education, Participation & Awareness. These experts are appointed by the STRP Oversight Committee. 

· Each of the Convention’s International Organization Partners (IOPs) is a member of the Panel.

· Observers: a list of invited observer organizations, as per COP Resolutions. 
· The Chairperson is appointed by the STRP Oversight Committee as supernumerary post, while the Vice Chairperson is appointed by the same Committee from amongst the appointed STRP members.
· The Panel shall seek additional expertise as and when required through various means, including through collaboration with the scientific advisory bodies of other international conventions and agencies, and through IOPs, STRP invited observers and STRP invited experts.

· A minimum of 1/3 of the appointed members of the STRP should be reappointed for a second terme.
	Established by Resolution 5.5 to provide scientific and technical guidance to the Conference of the Parties, the Standing Committee, and the Ramsar secretariat.  Current modus operandi for 2009-2012 based on Resolution IX.11 with refinements in Resolution X.9. As per Resolution X.10, ongoing functions of the STRP include, inter alia, (i) strategic scientific and technical advice; (ii) ongoing advisory functions; (iii) STRP National Focal Points – support and network development; (iv) CEPA advice on guidance preparation; and (v) review of draft COP Resolutions. Two meetings of the STRP as well as midterm workshops are held in the period intersessional to the COP.

	·  Thematic Work Area (TWA) Working Groups within the STRP, to be led or co-led by appointed STRP members. Membership may include inter alia other appointed STRP members, representatives of STRP observer organizations, STRP National Focal Points with relevant expertise, and other invited experts.

· A small task force for the delivery of a particular high priority task in the STRP’s programme for the period can be established by a Working Group or the Chairperson.

· Affiliated centres and committees (e.g. MedWet Committee, Ramsar Regional Center for Central and Western Asia, Ramsar, Iran).
·  STRP Support Service, operated by Wetlands International. 
· Indicators of Effectiveness of the Ramsar Convention on Wetlands.
· Member of the CMS/FAO jointly convened Task Force on Avian Influenza
· Review of scientific and technical support amongst partners to improve core science foundation support to the STRP and the Ramsar Convention, as agreed at the 26th meeting of the Standing Committee.
	· The Chair of the STRP will report to each Standing Committee meeting on the STRP progress.

·  STRP will report to the Standing Committee on any adjustments to its programme it considers necessary and on new tasks proposed during the intersessional period in relation to emerging issues.
·  STRP Oversight Committee composed of the Chair and Vice-Chair of the Standing Committee, the Chair and Vice-Chair of the STRP, and the Secretary General and the Deputy Secretary General ex officio. Among its responsibilities:  (i) appoint the members, Chair and Vice Chair of STRP and (ii) provide intersessional advice, guidance and support to the operations of the Panel under the revised modus operandi.

· The Standing Committee will continue to have overall responsibility for the work of the STRP.

· Participation of StC Chair in STRP meetings, and participation of STRP Chair in StC meetings.

·  The value of participation by STRP members in meetings of the COP and Standing Committee has been emphasised by the COP (Resolution X.9).



	World Heritage Convention (WHC)
	Three organizations are named in the Convention as advisory bodies, IUCN, ICOMOS and ICCROM
	· IUCN is an international organization which brings together national governments, NGOs, and scientists in a worldwide partnership. 

· ICOMOS is an international non-governmental organization.
· ICCROM is an international intergovernmental organization established by UNESCO.
	The bodies’ roles are to: a) advise on the implementation of the Convention in the field of their expertise; b) assist the Secretariat, in the preparation of the Committee's documentation, the agenda of its meetings and the implementation of the Committee’s decisions; c) assist with the development and implementation of the Global Strategy for a Representative, Balanced and Credible World Heritage List, the Global Training Strategy, Periodic Reporting, and the strengthening of the effective use of the World Heritage Fund; d) monitor the state of conservation of World Heritage properties and review requests for International Assistance; e) in the case of ICOMOS and IUCN evaluate properties nominated for inscription on the World Heritage List and present evaluation reports to the Committee; and (f) attend meetings of the World Heritage Committee and the Bureau in an advisory capacity. Specific roles for IUCN, ICOMOS, ICCROM are contained in the Operational Guidelines for the Implementation of the WHC (Section I.G). 
	· Thematic initiatives, e.g. “Central Africa World Heritage Forest Initiative”;  and “Climate Change and World Heritage”.  

·  World Database on Protected Areas (WDPA); and its utilization by IUCN for its thematic studies.

· Reactive monitoring, i.e. the reporting by the World Heritage Centre, other sectors of UNESCO and the advisory bodies to the Committee on the state of conservation of specific World Heritage properties that are under threat.

· Additionally support from the IUCN World Commission on Protected Areas (WCPA).


	·  IUCN and ICOMOS report to the World Heritage Committee. 

· IUCN, ICOMOS, and ICCROM attend the meetings of the Committee and of the Bureau.  



	International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA)
	The second session of the Governing Body agreed that establishment of a permanent subsidiary body was premature, and that ad hoc technical bodies with focused, specialised and outcome-oriented ToRs offered the best approach for the time being.
	
	
	· Panel of experts for project appraisal. 

· FAO Commission on Genetic Resources for Food and Agriculture (CGRFA). 
· The FAO State of the World on Plant Genetic Resources for Food and Agriculture, which also contributes to the development and implementation of the Global Plan of Action.

· Ongoing collaboration with FAO on the development of the global information system on PGRFA.

· Global Crop Diversity Trust.


	


I. Summary descriptions of the scientific advisory bodies and processes for the global biodiversity-related conventions and Rio conventions
Convention on Biological Diversity (CBD) and its Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA)

1.  Article 25 of the Convention establishes SBSTTA “to provide the Conference of the Parties and, as appropriate, its other subsidiary bodies with timely advice relating to the implementation of the Convention” and anticipates that the body will be multidisciplinary, and “shall comprise government representatives competent in the relevant field of expertise”. The following tasks: (a) Provide scientific and technical assessments of the status of biological diversity; (b) Prepare scientific and technical assessments of the effects of types of measures taken in accordance with the provisions of this Convention; c) Identify innovative, efficient and state-of-the-art technologies and know-how relating to the conservation and sustainable use of biological diversity and advise on the ways and means of promoting development and/or transferring such technologies; (d) Provide advice on scientific programmes and international cooperation in research and development related to conservation and sustainable use of biological diversity; and (e) Respond to scientific, technical, technological and methodological questions that the Conference of the Parties and its subsidiary bodies may put to the body.
2. COP 5 recognized the need to improve the quality of scientific, technical and technological advice provided to the COP
 and to undertake sound scientific and technical assessments on issues critical for the implementation of the Convention. The COP requested SBSTTA to continue to improve the way it conducts its work, and asked SBSTTA to identify and develop methods for undertaking or participating in scientific assessments, to undertake a limited number of pilot scientific assessment projects, and to identify and regularly update assessment priorities and information needs (decision V/20). In response, SBSTTA 6 and SBSTTA 9 addressed assessments, and SBSTTA 8 considered a draft strategic plan for the subsidiary body. 

3. COP 7 tasked the Ad Hoc Open-ended Working Group on Review of Implementation of the Convention (WGRI) with a review of the impacts and effectiveness of existing processes under the Convention, including SBSTTA (decision VII/30). Following the 1st meeting of WGRI, COP 8 endorsed a consolidated modus operandi for SBSTTA. The consolidated modus operandi identifies strategic ways and means of improving the quality of scientific, technical and technological advice of SBSTTA as follows (decision VIII/10):


“Improving the scientific, technical and technological inputs into SBSTTA meetings by, inter alia: (a) Strengthening relationships with the scientific and technical community through: (i) providing material about the work of the Subsidiary Body in a format that is accessible and relevant to the scientific and technical community; (ii) Actively disseminating the results of the work of the Subsidiary Body through scientific literature, both as reporting items and scientific papers, as reviewed and approved by the Conference of the Parties; (iii) Participating in, and contributing to, the scientific and technical components of other biodiversity-related processes; (iv) Using other bodies as a bridge between the Subsidiary Body and the scientific and technical community in relation to work programmes; (v) Engaging the scientific community in scientific assessments. 


“Improving the scientific, technical and technological debate during SBSTTA meetings by, inter alia: (a) Raising delegates’ awareness about, and encouraging informal debate on, key issues through the provision of scientific and technical publications, keynote speakers, poster sessions, round-table debates and other side events during meetings of the Subsidiary Body; (b) Identifying other opportunities to prepare delegates, particularly those with limited experience, for the discussions on scientific and technical matters; (c) Dedicating sufficient time to the consideration of results of scientific and technical assessments. 

4. COP 8 also discussed the handling of new and emerging issues, and in decision VIII/10 added to the list of functions that SBSTTA carries out “identify new and emerging issues relating to the conservation and sustainable use of biodiversity”.

5. The modus operandi of SBSTTA allows for the establishment of a relatively limited number of Ad Hoc Expert Groups (AHTEGs) on specific issues identified by the COP to ‘provide scientific and technical advice and assessments. The establishment of AHTEGs is guided by the following
:

a) AHTEGs should “draw on the existing knowledge and competence available within, and liaise with as appropriate, international, regional and national organizations, including non-governmental organizations and the scientific community, as well as indigenous and local community organizations and the private sector”;

b) SBSTTA is requested, whenever it convenes AHTEGs “to provide oversight to ensure that terms of reference clearly indicate their mandate, duration of operation, expected outcomes and reporting requirements, and that their mandates are limited to the provision of scientific and technical advice and assessments”;

c) Parties are asked to nominate experts for AHTEG meetings, and in doing so are requested “to give priority to the nomination of appropriate scientific and technical experts”, from these nominations, the Executive Secretary, in consultation with the SBSTTA Bureau, selects up to fifteen “scientific and technical experts from the nominations submitted by Parties” for each AHTEG and can also invite a limited number of experts; and

d) The reports produced by the AHTEG should, as a general rule, “be submitted for peer review” (which is particularly important as the number of participants is capped).  

6. To date AHTEGs have reviewed and reported on a wide range of issues based on terms of reference usually prepared by SBSTTA and agreed by COP. These issues are as follows: inland water biodiversity, marine and coastal protected areas; mariculture; forest biodiversity; biodiversity of dry and sub-humid lands; genetic use restriction technologies; biological diversity and climate change; in-depth review of the implementation of the programme of work on forest biodiversity; mountain biodiversity; integrated marine and coastal area management; protected areas; technology transfer and scientific and technical cooperation; gaps and inconsistencies in the international regulatory frameworks in relation to invasive alien species; indicators for assessing progress towards the 2010 target; and island biodiversity. Based on SBSTTA recommendations, the COP has frequently welcomed and made extensive use of AHTEG reports.

7. Each in depth review of an issue by SBSTTA is informed by a document prepared by the Secretariat summarising the status and trends in biodiversity, and providing an overview of the drivers and the impact of measures taken. Even when no AHTEG has taken place, these documents are based on consultations, and undergo review by key experts.

8. The original modus operandi of SBSTTA included the compilation of rosters of experts in the relevant fields of the Convention, with the following purpose: “The experts on the rosters are invited to make available, upon request of the Executive Secretary, Parties or other countries and relevant bodies, their specific expertise in order to contribute to the further development of the scientific, technical and technological issues of the work programme of the Convention on Biological Diversity. Such requests could entail, inter alia, peer reviews, questionnaires, clarifications or examinations of scientific, technological and technical issues, specific contributions to the compilation of documents, participation in global and regional workshops and assisting in connecting the Convention-process to international, regional and national scientific, technical and technological processes” (decision IV/16). However, through decision VIII/10, the COP decided to discontinue the use of the roster of experts.

9. In summary, the Convention has taken up the challenge of improving the quality of scientific, technical and technological advice provided to the COP, and of undertaking sound scientific and technical assessments on issues critical for the implementation of the Convention. There have been several suggestions for improving the workings and operations of SBSTTA, including the endorsement of a consolidated modus operandi. SBSTTA and COP have drawn extensively on the reports of AHTEGs, which comprise experts nominated by Parties and selected by the Executive Secretary in cooperation with the SBSTTA Bureau. The use of a roster of experts in relevant fields of the Convention was discontinued in favour of the more flexible mechanism of Party nominations of experts for AHTEG meetings and other purposes. 

10. However, despite all efforts, in the closing session of SBSTTA 13 in 2008, concerns were expressed at the failure to make significant progress, and one Party expressed “disappointment that despite the scientific and technical advice mandate of SBSTTA, there had been very little focus on scientific and technical issues during the thirteenth meeting” and that “SBSTTA must refocus its work to deal with scientific, technical and technological issues in order to fulfil its mandate” (report of SBSTTA 13, document UNEP/CBD/COP/9/3).  

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) and its Plants and Animals Committees

11. CITES has two scientific committees, the Animals Committee and the Plants Committee. The membership of the Animals and Plants Committees consist of: i) a person chosen by each of the North American and Ocean geographic regions; ii) two persons chosen by each of the African, Asian, Central and South American and the Caribbean, and Europen regions; and iii) a specialist on zoological nomenclature (Animals Committee) and a specialist on botanical nomenclature (Plants Committee) appointed by the Conference of the Parties who would be ex-officio and non-voting;

12. The Plants and the Animals Committee were established through resolution Conf. 6.1. Both committees were subsequently re-established; the latest resolution in this regard is resolution Conf. 11.1 (Rev. CoP14), which agreed the terms of reference for both committees that they should carry out the following with respect to wildlife trade:

e) provide scientific advice and guidance to the COP and other Convention bodies and processes;

f) deal with nomenclatural issues;

g) assist the Secretariat with respect to identification issues;

h) cooperate with the Secretariat in assisting Scientific Authorities;

i) develop regional directories of experts in CITES-listed species;

j) identify and assess taxa included in Appendix II which may be significantly affected by trade

k) assess information on species where there is evidence of a change in the volume of trade;

l) undertake a periodic review of animal or plant species included in the CITES Appendices;
m) make available advice on management techniques and procedures for States requesting it;

n) draft resolutions on scientific matters for consideration by COP;

o) perform any other functions at the request of the COP or Standing Committee; and

p) report to the COP and, if so requested, the Standing Committee, on the activities undertaken.
13. Document SC54 Inf. 4 and SC54 Inf.5, describe the evolution of the terms of reference of the committees and of the duties and responsibilities of the committee members, together with the results achieved, resources and support available to the committees and a comparison with practices in other biodiversity‑related multilateral environmental agreements (MEAs).
14. There have been several moves to merge the two Committees (CoP12, CoP14), but Parties have always been strongly opposed to this. CoP13 adopted a process to review the Scientific Committees. COP 13 directed the Standing Committee to determine a process for the review of the scientific committees and to proceed with the review. The Standing Committee established an External Evaluation Working Group to undertake the review. The External Evaluation Working Group recognised that the scientific committees were achieving a generally high level of performance in the high-priority tasks assigned to them and often with very limited resources or a reliance on voluntary effort. They made the following recommendations to the Standing Committee for the Review of the Scientific Committees (CoP14 Doc 12):

258. On the gap analysis of duties performed and factors that could be compromising their performance, ways to improve or modify relevant procedures, the evaluation recommended that:
a) Increased performance, particularly in lower-priority tasks, would require increased budgetary funds and other resources in relation to those tasks, especially for translation and intersessional work.

b) Performance would further improve if greater consideration were given by the COP and the Standing Committee to whether these tasks are within their mandates and the forthcoming Strategic Plan, and whether the tasks were adequately resourced.

c) The scientific committees should be able to organize their working methods within the priorities allocated to them by the COP.

d) The COP should take into account the workload of the committees in assigning tasks to them, but the frequency of the committee meetings should remain unchanged unless otherwise determined by the COP.

e) Performance would improve if funds were made available for the chairmen to operate and participate and represent their committees at meetings of the Standing Committee and at other key meetings.

f) Their terms of reference in Resolution Conf. 11.1 (Rev. CoP13) could be revised with a view to clarifying their mandate.

259. On opportunities for efficiencies in the functioning of the scientific committees, the evaluation recommended that:
a) To promote and facilitate coordination and contact between the taxonomic expertise in regions, the former Nomenclature Committee could function as a working group of the Animals and Plants Committees, but should retain its ability to take decisions intersessionally in accordance with COP Resolutions and Decisions.

b) The members of the Nomenclature Committee should be elected for a fixed term lasting two intersessional COP periods.

c) The requirement of a Party/region to provide the time and resources for a regional representative to carry out his/her duties needs to be strengthened, and  Parties should aim to commit to this at time of nominating.

d) The costs and benefits of the COP nominating independent chairmen of the scientific committees or extra regional representatives fulfilling this role should be explored.

e) The Secretariat should seek assistance from the scientific committees in the assignment of consultants and the definition of terms of reference for specific projects.

260. Responding to the recommendations, of the external valuation, COP 14 decided to conclude the review, Resolution 11.1 was modified, and a decision directed the Animals and Plants Committees to ‘evaluate the need to further review and revise the terms of reference [for the establishment of the Animals and Plants Committees] in Resolution Conf. 11.1 (Rev. CoP14) and as necessary revise the terms of reference for presentation at the 15th meeting of the Conference of the Parties’.
261. In summary, CITES is unusual in having two (and for a long time having had three) scientific committees, which were established in the 1980s and remained largely unchanged (although they had been charged with additional tasks). The review process that has been initiated has addressed a number of areas in which the work of those committees, and the support for them, can be improved, and these are being addressed as resources allow.

The Convention on Migratory Species (CMS), its Scientific Council, and  the scientific advisory bodies  of CMS Daughter Agreements

262. The Scientific Council was established by the first COPmeeting in 1985 as foreseen in Article VIII of the Convention text. Over almost 30 years the Scientific Council has provided advice on scientific matters through identifying research and species conservation priorities to the Convention. All Parties are entitled to nominate a qualified expert, as a member of the Scientific Council, and an alternate entitled to participate in meetings of the Council when the regular Councillor cannot attend.  Country members are appointed in their individual capacity as scientists and do not represent their Governments – a feature which aims to ensure the autonomy of the Scientific Council. In addition eight experts are appointed by the COP to contribute through offering specific expertise on taxa, geographic regions and threats.  At present, the Council includes 93 members of whom 85 are Party-appointed, and eight appointed to cover the following areas: marine turtles; birds; aquatic mammals; fish; neo-tropical fauna; Asiatic fauna; African fauna; by-catch. 

263. The functions of the Scientific Council are defined as: providing scientific advice to the COP, the Secretariat, and, if approved by the COP, to any body set up under the Convention or an Agreement or to any Party; recommending research and the coordination of research on migratory species, evaluating the results of such research in order to ascertain the conservation status of migratory species and reporting to the COP on such status and measures for its improvement; making recommendations to the COP as to the migratory species to be included in Appendices I and II, together with an indication of the range of such migratory species; making recommendations to the COP as to specific conservation and management measures to be included in Agreements on migratory species; and recommending to the COP solutions to problems relating to the scientific aspects of the implementation of the Convention, in particular with regard to the habitats of migratory species.  The Council’s work programme is maintained intersessionally by nine working groups, five on taxonomic groups and four on threats, notably climate change, by-catch and wildlife diseases and sustainable use. 

264. The COP frequently directs the Scientific Council to provide specific advice. For example, COP 3 requested the Council to provide recommendations and advice on a range of issues related to the conservation of Appendix I and II species, species to be added to the Appendices, and other issues (resolution 3.4). Through resolution 4.5, COP 4 directed the Scientific Council to provide further advice on Appendix species, existing Agreements and potential new ones and on small-scale pilot projects promoting the Convention’s implementation. Resolution 7.12 of the COP, on the background of the growing number of Parties and hence members to the Scientific Council, acknowledged the need for a review of the Scientific Council’s working practice ‘to optimise its productivity and capability to deal with the scientific and technical aspects of numerous issues relevant to the conservation and sustainable use of migratory species’ and instructed the Scientific Council to produce a strategy on its scientific and conservation work. The 12th meeting of the Scientific Council elaborated on a Strategic Implementation Plan of the Council in light of the emerging Strategic Plan for the Convention. It also considered the modus operandi of the Council, with a focus on how to better involve the councillors in the work of the Convention, in particular during intersessional periods. The 13th meeting of the Scientific Council adopted its Strategic Implementation Plan. The Plan outlines the contributions of the Scientific Council to the CMS Strategic Plan 2006-2011. The 13th meeting also discussed the resources and working practices of the Council and agreed to retain its current format. 

265. The Scientific Council normally meets twice between COP sessions to offer scientific advice and identify research and conservation priorities; however, COP 9 decided that an extraordinary meeting of the Scientific Council would be convened in 2009.  The meeting has been convened as “Planning Meeting of the Scientific Council of the Convention on Migratory Species of Wild Animals” (Bonn, Germany, 13 June 2009).  There, the Council addressed its own expertise through discussing a proposed questionnaire/survey (“Survey of the Expertise of Scientific Council Members”, the Small Grants Programmes, and the intersessional work of taxonomic and thematic working groups. 

266. Within the framework of the work undertaken concerning the future shape of the CMS, the COP has instructed the ad hoc working group on the future shape of the CMS and the CMS family to take into account inter alia, “ possibilities and options for ensuring a sound science base of a growing CMS family and the resultant growing responsibilities for a higher number of species” (UNEP/CMS/Resolution 9.13).  

267. Some of the Daughter Agreements under the CMS also have scientific advisory bodies, including the: Scientific Committee of Agreement on the Conservation of Cetaceans in the Black Sea, Mediterranean Sea and contiguous Atlantic area  (ACCOBAMS); the Advisory Committee of EUROBATS; the Advisory Committee of Memorandum of Understanding on the Conservation and Management of Marine Turtles and their Habitats of the Indian Ocean and South-East Asia (IOSEA); and the Technical Committee of the Agreement on the Conservation of African-Eurasian Migratory Waterbirds (AEWA). Furthermore, within these processes additional ad hoc working groups can be established, as in the case of EUROBATS’ Intersesssional Working Group on “Producing Guidelines on Bat Monitoring Methods to Assess Population Trends at Different Levels”.  However, it would seem that no formal linkages have been established between the processes of these advisory bodies and the CMS Scientific Council. 

268. In summary, the Scientific Council has provided advice on issues as outlined by Article VIII of the Convention. The challenges that have been recognised do not relate to the provision of advice on scientific matters per se but to the operations of the Council. With the growing number of countries acceding to the Convention, the membership of the Scientific Council is growing accordingly, which creates financial and logistical challenges to its functioning. The Council, as requested by the COP, has responded to this challenge with the adoption of a Strategic Implementation Plan that mirrors the Convention’s Strategic Plan and guides the work of the Council.

Ramsar Convention on Wetlands and its Scientific and Technical Review Panel (STRP)

269. The Ramsar STRP was established by Resolution 5.5 as a subsidiary body of the Convention to provide scientific and technical guidance to the COP, the Standing Committee, and the Ramsar secretariat. Its individual members are elected by the Standing Committee, based upon nominations from the Parties, on the same regionally proportionate basis that is used for electing the Standing Committee itself, but they serve in their own capacities as experts in the scientific areas required by the STRP's Work Plan and not as representatives of their countries.  In addition to the 12 individual STRP members, delegates from the five International Organization Partners -- BirdLife International, International Water Management Institute (IWMI), the International Union for the Conservation of Nature (IUCN), Wetlands International, and WWF International -- represent their organizations as full members of the Panel.  In addition, representatives of the 18 subsidiary bodies of other Multilateral Environment Agreements and non-governmental organizations and associations specified in Resolution X.9 are also invited to participate as permanent observers during each triennium, and representatives of other organizations are invited to participate in the work of the STRP as required by the nature of the tasks under study.

270. The Standing Committee originally requested the STRP to concentrate on three specific items: review of the criteria for identifying Wetlands of International Importance; definition of ecological character and change in ecological character in relation to Ramsar sites; and review of the application of the Montreux record (relating to listed wetlands under threat). COP resolution VI.7 requested the Standing Committee to define the principal tasks for the STRP in the coming year. Through resolution VII.2, the COP emphasized the need for establishing a close link between the STRP and the network of scientists and experts in each Contracting Party. The COP invited Contracting Parties to nominate STRP focal points, invited a number of organizations, including the International Organization Partners of the Convention, and bodies as observers to the STRP, and decided that the STRP membership should have the same regional structure as the Standing Committee. 

271. COP resolution VIII.28 approved a revised modus operandi for the STRP. The modus operandi states that the COP shall establish the priorities for STRP work in the coming triennium and that the Standing Committee shall adopt the definitive list of STRP assignments for the triennium on the basis of the Convention work plan and resolutions adopted by the COP, and will provide additional guidance on priority tasks. The modus operandi identifies the Terms of Reference of the STRP and its members as follows:

a) review the tasks and nature of the products requested of it by COP Resolutions and the Convention's Work Plan;

b) undertake strategic review of the current tools and guidance available to Parties and new and emerging issues for the Convention;

c) determine and agree a mechanism for the delivery of each of these tasks, including the establishment of Expert Working Groups as appropriate, advise on which tasks it does not have the expertise or capacity to progress, and receive the advice of the Standing Committee for this work plan;

d) identify, for each task the Panel proposes to undertake, and with the advice of any Working Group on the topic, the best global expert(s) either from within or outside the Panel to undertake drafting work, taking into account geographical and gender balance and language ability;

e) identify, for each product in the work plan, and with the advice of any Working Group and the STRP Support Service, additional experts to undertake review by correspondence of draft materials, as necessary;

f) make expert review of the draft products in its work plan, taking into account the views expressed by additional experts in (d) above, agree any amendments needed, and transmit these revised products for consideration by the Standing Committee; 

g) ensure, with the assistance of the Ramsar Bureau, that the work of the STRP contributes to and benefits from the work undertaken by similar subsidiary bodies of other MEAs.

272. Through resolution IX.11, the COP recognised the concern expressed by STRP about aspects of its operations, and its capacity and resourcing to deliver all of its required tasks. The COP consequently approved a revised modus operandi and established an STRP Oversight Committee, reporting to the Standing Committee, to deliver the responsibilities as defined by the revised modus operandi. The revised modus operandi identifies its key objective as “to establish ways and means of ensuring that the STRP mechanism delivers the best available scientific and technical advice to the Convention, in the most efficient and cost-effective manner, through the work of widely recognized wetland conservation and wise use experts and networks”.

273. In 2008, COP 10 adopted resolution X.9, which confirms the modus operandi of the STRP with some refinements. Resolution X.10 outlines the tasks and priorities of the STRP for 2009-2012 under the following headings: ongoing functions of the STRP; strategic scientific and technical implementation; general wise use of wetlands; wetland inventory, assessment, monitoring and reporting; wetlands and human health; wetlands and climate change; wetlands and water resources management; Wetlands of International Importance; wetland management – restoration, mitigation and compensation; communication, education, participation and awareness. Resolution X.10 also addresses how STRP members are selected, the directions allowing the STRP Oversight Committee valuable flexibility in identifying as members those best able to support work on the tasks set by COP. 
274. The COP notes that “it has not been possible to progress some elements of STRP’s priority work in the 2006-2008 triennium and that full delivery of the Panel’s programme remains subject to resources” (resolution X.10). 
275. In summary, the STRP has been confronted with issues of lack of capacity and resourcing. In response, the COP has established a modus operandi for the scientific body and detailed outlines of the tasks to be undertaken by the STRP. While the mechanisms of producing scientific and technical guidance for the COP as well the Standing Committee and the Secretariat work well, the workload of the STRP remains substantial and is likely to continue to provide enormous challenges, including financial ones.  

World Heritage Conventions and its advisory institutions (IUCN, ICOMOS, ICCROM)

276. The World Heritage Convention does not have a scientific advisory body per se, but the Convention recognises and calls upon the competence and expertise of three advisory institutions, namely the International Centre for the Study of the Preservation and Restoration of Cultural Property (ICCROM), the International Council of Monuments and Sites (ICOMOS) and IUCN, the International Union for the Conservation of Nature.  These organizations have been providing advice to the World Heritage Committee for more than 30 years.  

277. The Operational Guidelines for the implementation of the Convention define the roles of these three organisations as advisory bodies to the Convention as being: to advise on the implementation of the Convention in the field  of their expertise; to assist the Secretariat, in the preparation of the World Heritage Committee’s documentation, the agenda of its meetings and the implementation of the Committee’s decisions;  to assist with the development and implementation of the Global Strategy for a Representative, Balanced and Credible World Heritage List, the Global Training Strategy, Periodic Reporting, and the strengthening of the effective use of the World Heritage Fund; to monitor the state of conservation of World Heritage properties and review requests for International Assistance; and to, in the case of ICOMOS and IUCN, evaluate properties nominated for inscription on the World Heritage List and present evaluation reports to the Committee; and to attend meetings of the World Heritage Committee and the Bureau in an advisory capacity. In addition, the Operational Guidelines also highlights that the Committee may call on other international and non-governmental organizations to assist in the implementation of programmes and projects, and expert groups on specific issues related to the Convention are also established from time to time.

278. In summary, the World Heritage Convention does not have an established subsidiary advisory body, but calls upon the expertise of three organizations, namely the International Centre for the Study of the Preservation and Restoration of Cultural Property (ICCROM), the International Council of Monuments and Sites (ICOMOS) and IUCN, the International Union for the Conservation of Nature.  

The International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA)

279. In 2007, the 2nd session of the Governing Body of the International Treaty on Plant Genetic Resources for Food and Agriculture agreed that the establishment of a permanent subsidiary body was premature. It was decided that ad hoc technical bodies with focused, specialized and outcome-oriented terms of reference offered the best approach for the time being.  Furthermore, each Contracting Party’s delegate may be accompanied by experts and advisers (however with no voting rights) at the session of the Governing Body.

280. However it is worth also noting here the link between the Treaty and the FAO assessment on The State of the World’s Plant Genetic Resources for Food and Agriculture which is explicitly referenced in Article 17.3 of the Treaty, and which contributes to development and implementation of the Global Plan of Action that is referenced in Article 14. Also, to be noted the ongoing collaboration between the Treaty and the FAO on the development of the global information system on PGRFA.
281. In summary, even if the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) does not have a scientific body at present, it has direct access to assessments and information systems, it has direct access to assessments and information systems developed by FAO and the Commission on Genetic Resources for Food and Agriculture.  

United Nations Framework Convention on Climate Change (UNFCCC)

282. Article 9 of the Convention establishes the Subsidiary Body on Scientific and Technological Advice (SBSTA) “to provide the Conference of the Parties and, as appropriate, its other subsidiary bodies with timely information and advice on scientific and technological matters relating to the Convention…Under the guidance of the Conference of the Parties, and drawing upon existing competent international bodies, this body shall:

(a) Provide assessments of the state of scientific knowledge relating to climate change and its effects;


(b) Prepare scientific assessments on the effects of measures taken in the implementation of the Convention;


(c) Identify innovative, efficient and state-of-the-art technologies and know-how and advise on the ways and means of promoting development and/or transferring such technologies;


(d) Provide advice on scientific programmes, international cooperation in research and development related to climate change, as well as on ways and means of supporting endogenous capacity-building in developing countries; and


(e) Respond to scientific, technological and methodological questions that the Conference of the Parties and its subsidiary bodies may put to the body.”

283. Relating to this, Article 5 of the Convention on research and systematic observations, says that Parties shall:  


(a) Support and further develop, as appropriate, international and intergovernmental programmes and networks or organizations aimed at defining, conducting, assessing and financing research, data collection and systematic observation, taking into account the need to minimize duplication of effort; 


(b) Support international and intergovernmental efforts to strengthen systematic observation and national scientific and technical research capacities and capabilities, particularly in developing countries, and to promote access to, and the exchange of, data and analyses thereof obtained from areas beyond national jurisdiction; and 


(c) Take into account the particular concerns and needs of developing countries and cooperate in improving their endogenous capacities and capabilities to participate in the efforts referred to in subparagraphs (a) and (b) above. 

284. The COP, through decision 6/CP.1, noted that SBSTA “will be the link between the scientific, technical and technological assessments and the information provided by competent international bodies, and the policy oriented needs of the Conference of the Parties.” In annex I to the same decision, SBSTA was tasked with, inter alia, the provision of assessments of the state of scientific knowledge relating to climate change and its effects; summarizing scientific and other information provided by bodies such as the IPCC; preparing scientific assessments on the effects of measures taken in the implementation of the Convention; and providing advice on scientific programmes and on international cooperation in research and development related to climate change.

285. SBSTA plays an important role as the link between the scientific information provided by the Intergovernmental Panel on Climate Change (IPPC) and other expert sources on the one hand, and the policy-oriented needs of the COP on the other. The IPPC is a very significant input to the work of UNFCCC, being relevant not only to the international process, but also in helping Parties formulate their national policies. The fact that an intergovernmental body is providing regular assessments and other support based on work of a substantial number of scientists is very helpful to the work of the UNFCCC, and in particular as the key reports are already endorsed by governments. In addition to receiving and drawing on the work of the IPCC, SBSTA also  sometimes requesting specific information or reports from it. In addition to the IPCC, SBSTA can call on the work of other scientists and experts, and convene expert groups to address specific issues (such as has been done for REDD).

286. Research and systematic observation is a regular and separate item on the SBSTA agenda. For example at SBSTA 30 in 2009 the following issues were considered
: emerging scientific findings; research planning activities, including those undertaken in response to key uncertainties and research needs identified by the IPCC or raised by Parties; research priorities, and gaps in the implementation of these priorities; research capacity-building activities, particularly in developing countries; regional climate change research networks; and relevant communication issues. This discussion was informed by information provided by a range of regional and international climate change research programmes and organizations provided in advance of the meeting. As a consequence of the discussion, SBSTA requested the secretariat to prepare a list of international and regional programmes and organizations active  in areas of research relevant to climate change, and to post this list on the UNFCCC website.  
287. COP 10 requested SBSTA “to develop a structured five-year programme of work on the scientific, technical and socio-economic aspects of impacts, vulnerability and adaptation to climate change, which would address the following issues: methodologies, data and modelling; vulnerability assessments; adaptation planning, measures and actions; and integration into sustainable development” in the context of its terms of reference (decision 1/CP.10). Through decision 2/CP.11 the COP 11 adopted this programme of work for SBSTA, the objective of which is to “assist all Parties, in particular developing countries, including the least developed countries and small island developing States, to improve their understanding and assessment of impacts, vulnerability and adaptation, and to make informed decisions on practical adaptation actions and measures to respond to climate change on a sound, scientific, technical and socioeconomic basis, taking into account current and future climate change and variability” (Annex to decision 2/CP.10).

288. In summary, SBSTA plays an essential role in providing scientific and technical advice to the COP and, essentially, to the Parties to the Convention, as stressed in various COP decisions and SBSTA reports. To fulfil this role, SBSTA addresses major issues of the Convention as tasked by the COP, and makes use of workshops and expert groups. SBSTA also provides the essential link between the IPCC – a body independent of the UNFCCC – and the COP, by making it available to the COP (and to other Convention bodies) and assessing the relevance and value to the Convention of the information.
UN Convention to Combat Desertification (UNCCD) and its Committee on Science and Technology (CST)

289. The Committee on Science and Technology (CST) was established by article 24 of the Convention as a subsidiary body of the COP to provide it “with information and advice on scientific and technological matters relating to combating desertification and mitigating the effects of drought”. The same article requested COP to establish a roster of independent experts with expertise and experience in the relevant fields and, as necessary, appoint ad hoc panels to provide it, through the CST, with information and advice on specific issues regarding the state of the art in fields of science and technology relevant to combating desertification and mitigating the effects of drought.

290. The terms of reference for the CST were adopted by COP 1 through decision 15/COP.1. They specify the mandate provided by Article 24 of the Convention in terms of advisory functions, data and information functions, research and review functions, functions related to technology, and evaluation functions. Decision 16/COP.1 decided that at each session the CST will address in depth a priority issue relating to the implementation of the Convention. 

291. The following issues have been addressed in depth by CST: traditional knowledge (CST2); early-warning systems (CST3); the application of traditional knowledge, benchmarks and indicators and early warning systems to the monitoring and assessment of sustainable soil and water management in dryland areas (CST4); strategies for the communication of information and its use to generate best practices for combating desertification and mitigating the effects of drought (CST5); land degradation, vulnerability and rehabilitation: an integrated approach (CST6/7); and the effects of climatic variations and human activities on land degradation (CST8). CST 9 will address biophysical and socio-economic monitoring and assessment of desertification and land degradation, to support decision-making in land and water management.

292. Following considerations at CST4, COP 4 encouraged Parties to hold extensive consultations on ways of improving the efficiency and effectiveness of the CST (decision 17/COP.4). Parties’ submissions, as well as consultations between regional groups, were introduced to COP 5 through document ICCD/COP(5)/3/Add.2. The document summarises Parties’ main concerns as: the competence of participants in the CST; the political nature of discussions, rather than a focus on scientific and technological issues; the lack of continuity of representatives to the CST; and inadequate time within the agenda of the CST to allow for in-depth analysis and debate of the issues. Through decision 17/COP.5, the COP adopted ways and means to improve the effectiveness and efficiency of CST including through, among others, giving the CST a role in the review of national reports, better integrate of the work of the CST into national and regional activities, and establishing a Group of Experts on combating desertification and mitigating the effects of droughts.

293. The Group of Experts (GoE) met for the first time in 2003 and reported to the CST. COP 6 adopted a framework of the two-year work plan for the GoE, requested the GoE to focus on issues emerging from the review of national subregional and regional programmes and provide advice, through the CST, to the Committee for the Review of Implementation of the Convention (CRIC) (decision 15/COP.6). With decision 15/COP.7, the COP requested the GoE to continue its priority activities, including developing a communication and information strategy, and a land degradation and poverty strategy, and requested the CST Bureau to review the functions and the work of the GoE. The COP, through decision 17/COP.8, took note of the final report of the GoE. COP-8 has not appointed a GoE.  
294. COP 3 invited Parties to report to the Secretariat on the use that they have made of the roster of experts (decision 15/COP.3). COP 4 noted that little response had been received from Parties on the use they had made of the roster and repeated the call on Parties to submit such information (decision 15/COP.4). COP again repeated the call on Parties to submit information on the use of the roster (decision 15/COP.5). Cop 6 not only repeated the same call, but also asked the CST to utilize the roster through its Group of Experts (decision 14/COP.6).

295. With decision 3/COP.8, COP adopted the 10-year Strategic Plan and Framework to enhance the implementation of the Convention (2008-2018) (“The Strategy”). Operational objective 3 of the 10-year Strategic Plan anticipates CST becoming “a global authority on scientific and technical knowledge pertaining to desertification/land degradation and mitigation of the effects of drought”. Decision 3/COP.8 requests the Executive Secretary, in consultation with the COP Bureau and CST, to prepare a costed draft two-year work programme for the CST in line with The Strategy, taking a results-based management approach. 

296. Decision 13/COP.8 decided that future ordinary sessions of the CST should be organized in a predominantly scientific and technical conference-style format in consultation with a lead institution/consortium, which is qualified in and has expertise in the relevant thematic topic selected by the COP, and should focus on one specific thematic topic determined by the COP. In this context, the UNCCD 1st Scientific Conference “Understanding Desertification and Land Degradation Trends” is organized by the Dryland Science for Development Consortium (DSD) with the assistance of the UNCCCD Secretariat and is convened, in support of UNCCD under the auspices of the CST, and will take place in Buenos-Aires, Argentina during the CST session of COP-9 (22-24 September 2009).  The Conference’s main purpose will be to analyze and summarize leading scientific knowledge on the Conference topic, in ways that generate practical, actionable recommendations for deliberations by the UNCCD COP to more effectively  combat desertification in affected States, regions and globally.   The format of the Conference includes a pre-Conference consultation phase organized through three globally-constituted Working Groups which will develop analyses that reflect prevailing scientific consensus on three facets of the Conference’s topic, namely: (i) WG I. Integrated method for monitoring and assessment of land degradation processes and drivers (Land Quality Assessment); WG II. Monitoring and assessing land rehabilitation and sustainable land management (Sustainable Land Management Assessment); and WG III Monitoring and Assessment of Desertification and Land Degradation: Economic and Social Drivers and Knowledge Management. 

297. In summary, the UNCCD Committee on Science and Technology has provided advice to the Convention’s bodies on scientific and technological matters, in particular through the in-depth consideration of priority issues chosen by the COP. It was assisted by the roster of experts and in particular the Group of Experts. The adoption of the 10-year Strategic Plan at COP 8 offered the opportunity to reshape the operations of the CST, by introducing new ways and means of working, including conference-style sessions held in consultation with an institution or consortium qualified in the field of the specific session topic, as it is the case of the upcoming Scientific Conference “Understanding Desertification and Land Degradation Trends” (Buenos Aires, Argentina,  22-24 September 2009).

J. Examples of the involvement of selected intergovernmental organizations in the science-policy interface 

298. The following paragraphs are not meant to be an exhaustive review of  the activities of these organizations and programmes with respect to the science-policy interface, but to give a number of examples of the roles that they play so as to provide context for the gap analysis.
Food and Agriculture Organization of the United Nations (FAO)

299. Article 1 of the FAO constitution states that the Organization shall promote and, where appropriate, recommend national and international action with respect to, inter alia, the conservation of natural resource and the adoption of improved methods of agriculture production. In carrying out this part of its mandate, the FAO concentrates its competence on living resources known to be of use to humanity, especially for food and agriculture. In this context, FAO considers biodiversity and ecosystem services as the sine qua non for food security and rural development, and addresses it through nutrition-associated biodiversity and the ecosystem approach at the technical and policy level.

300. FAO’s commitment to the fight against biodiversity loss has seen a steep increase in the last ten years as shown, for example, through the establishment of the Priority Areas for Inter-disciplinary Action (PAIA) on Integrated Management of Biological Diversity for Food and Agriculture. This is implemented by the Interdepartmental Working Group on Biological Diversity for Food and Agriculture (IDWG/BIOD), the main interdisciplinary analysis and coordination mechanism for issues related to biological diversity within the FAO. In addition, the FAO re-emphasised its commitment to fighting biodiversity loss in 2007 by creating the new Natural Resources Management and Environment Department (NRD); which leads on, among other issues, biodiversity for food and agriculture. NRD hosts the Secretariats of the Global Terrestrial Observing System (GTOS) and the Commission on Genetic Resources for Food and Agriculture (CGRFA).

301. FAO’s intergovernmental Commission on Genetic Resources for Food and Agriculture has overseen the preparation by FAO of two global assessments on biodiversity for food and agriculture
. Based on these assessments, the Commission developed policies, action plans, codes of conduct and the International Treaty on Plant Genetic Resources for Food and Agriculture, all of which confirm the relevance and credibility of the scientific analysis and information for the development of effective policies for the conservation and sustainable use of biodiversity for food and agriculture at various levels. Currently the Commission’s Multi-year Programme of Work is overseeing global assessments of the state of the world’s plant, animal, forest and aquatic genetic resources which shall ultimately lead to the first integrated global assessment of The State of the World’s Biodiversity for Food and Agriculture.

302. FAO biodiversity-related initiatives are carried out in partnership with a wide variety of institutions (e.g. CGIAR), Governments, biodiversity-related conventions, as well as other MEA processes. There is great and increasing cooperation and joint activities between FAO and the CBD, especially through the Programmes of Work on Agricultural Biodiversity and Forest Biodiversity. FAO is in a unique position to address the issue of biodiversity loss given its ability to make the link between biodiversity (genetic resources and their use in agriculture, fisheries and forestry) and trade facilitation. In addition, FAO has under its responsibility many biodiversity-related legally binding and non-binding instruments and initiatives, such as the International Plant Protection Convention (IPPC), the Forest Resources Assessment (FRA) and the Code of Conduct on Responsible Fisheries. The importance of FAO’s work on biodiversity and ecosystem services is finally reflected in its outstanding knowledge-management on biodiversity and related issues through a variety of widely used tools such as its Webpage on “Biological Diversity in Food and Agriculture” and the Web-based “FAO Knowledge Forum” as well as its flagship regular assessments including the State of the World of Food and Agriculture (SOFA) and the Global Forest Resources Assessment.

UNESCO – MAB Programme

303. The Man and the Biosphere (MAB) Programme was launched in the early 1970s with the aim of promoting interdisciplinary research and building capacity so as  to improve the relationship of people with their environment globally. The MAB Programme, which actively promotes collaboration and cooperation between scientists, particularly at the regional level, grew from a knowledge and research project network into one that also encompasses field sites used for interdisciplinary research, observation and assessment. Meanwhile much of the focus of MAB activity remains with MAB National Committees and MAB Regional Networks.

304. The biosphere reserve concept was devised in 1974 and further revised in 1995 with the creation of the World Network of Biosphere Reserves (WNBR). The WNBR provides opportunities to combine scientific knowledge and governance modalities to: (i) reduce biodiversity loss, (ii) improve livelihoods, and (iii) enhance social, economic and cultural conditions for environmental sustainability. The MAB Programme promotes sustainable development through the establishment of interdisciplinary learning laboratories using sites of the World Network of Biosphere Reserves for research on biodiversity and sustainability; improvement of ecological, biodiversity and biological resources management knowledge, and enhancement of capacities for socio-ecological research including eco-hydrology, to attain the MDGs and other internationally agreed development goals.

305. MAB’s current strategy is centred on fostering policies, technical capacity-building, research, networking, education and international cooperation in the fields of water, ecological and earth sciences for enhancing societal responses. WNBR serves as its vehicles for knowledge-sharing, research and monitoring, education and training, and participatory decision-making. The MAB Programme, including the WNBR, relies on related action plans for its implementation. The governing body of the MAB Programme adopted the latest plan – the Madrid Action Plan (MAP) – in Madrid in February 2008. The MAP is organized around three main areas: climate change; provision of ecosystem services; and globalization as main driver of change.

306. Much of the work of the MAB programme is focused on research that is of relevance for management, and on the sharing of that knowledge and experience.

United Nations Development Programme (UNDP) – Biodiversity Programme

307. The UNDP has made Biodiversity for Development a prime focus of its Energy and Environment Practice. Through capacity development, knowledge management, policy advice and advocacy, UNDP helps more than 140 countries maintain and sustainably use biodiversity and ecosystem services. Closely integrated activities, including its Biodiversity Global Programme, the Equator Initiative, the Global Environment Facility (GEF), and the GEF Small Grants Programme, which enable UNDP to leverage change at the local, national, regional and global levels. The UNDP works to ensure that biodiversity considerations are integrated in processes designed to achieve the MDGs. At the same time, UNDP works to help the CBD, multilateral and bilateral organizations, NGOs, other civil society organizations, and the private sector incorporate the MDGs in their efforts.

308. UNDP's Biodiversity Global Programme assists developing countries and communities to influence national and global policies, benefit from knowledge on biodiversity, and advance their sustainable development and poverty reduction goals. Through this programme, the UNDP works to help integrate biodiversity, ecosystem services, protected areas and other CBD commitments into national policies and programmes, including in such key sectors as agriculture, forestry, fisheries and energy. These efforts address social, economic and policy frameworks such as the MDGs, Human Development Reports, Poverty Reduction Strategy Papers, and National Sustainable Development Strategies. Specific activities include: empowering local communities and indigenous peoples to protect their traditional knowledge and ensure equitable access and sharing of benefits from biodiversity; and achieving synergies with other multilateral environmental agreements related to biodiversity and ecosystem services. The Programme works through strategic partnerships to provide cutting-edge knowledge on policies that work for people and biodiversity. 

309. UNDP's Drylands Development Centre works with people to fight poverty in the dry areas of the world through the practice of sustainable land management. It focuses attention on the unique and valuable biodiversity in dryland ecosystems worldwide and promotes the sustainable use of this biodiversity through: policy action and advocacy, programming for biodiversity-friendly development at the country level, and knowledge sharing and outreach. 

310. The Equator Initiative is a partnership that promotes greater recognition of the critical role of local communities in reducing poverty and conserving biodiversity. Launched in January 2002, the work undertaken by Equator Initiative partners champions and supports sustainable communities in the Earth's equatorial region. The Equator Initiative is a partnership of UNDP with BrasilConnects, Conservation International, the government of Canada, the government of Germany, the International Development Research Centre, IUCN – The World Conservation Union, The Nature Conservancy, Television Trust for the Environment, and the United Nations Foundation. 

311. Since 1991, the UNDP, UNEP and the World Bank have worked with the Global Environment Facility (GEF) to help developing countries fund projects and programmes that protect the global environment. GEF funding is particularly instrumental in mainstreaming biodiversity into other sectors. UNDP is working in 66 countries worldwide to ensure that the contribution of biodiversity and ecosystem services to food security, health, livelihoods and reduced vulnerability to natural disasters is factored into national planning for the achievement of development goals, including safeguards to protect these resources.

312. UNDP's Regional Bureaus and Country Offices undertake biodiversity projects that complement the programmes described above and respond to region and country-specific needs. UNDP has Country Offices in 166 countries in five global regions (Africa, Arab States, Asia & the Pacific, Europe and the Commonwealth of Independent States, and Latin America & the Caribbean). These offices usually lead work on the Common Country Assessments and preparation of UN Development Assistance Frameworks.

313. UNDP gets scientific advice and support through its wide biodiversity-related partnership initiatives.

United Nations Environmental Programme (UNEP)

314. The United Nations Environmental Programme (UNEP) is an intergovernmental organisation established by the Stockholm Conference on Human Environment (1972). The Programme has its headquarters in Nairobi (Kenya) with a number of Divisions, regional programmes and collaborating centres, each with specialised expertise and located in different regions of the world. UNEP has contributed to global environmental governance by mobilizing scientific and technical knowledge to support international environmental agenda setting, often culminated in new policy instruments for sustainable development.  

315. UNEP played an important role in the establishment of, and acts as a convener for, many scientific advisory groups including the Scientific and Technical Advisory Panel (STAP) of the Global Environment Facility (GEF), the Joint Group of Experts on the Scientific Aspects of Marine Environment Protection (GESAMP), and the Intergovernmental Panel on Climate Change (IPCC), and is currently directly involved in preparation of the Assessment of Assessments and proposals for a Regular Process for Global Reporting and Assessment of the State of the Marine Environment.

316. UNEP also collaborates with a wide range of partners both inside and outside the UN system to provide information on natural resources and their contribution to sustainable development. UNEP participates actively in several global environmental assessments, including the Global International Waters Assessment, the Global Environment Monitoring System Freshwater Quality Programme and the Millennium Ecosystem Assessment, the International Assessment of Agricultural Science and Technology for Development, and The Economics of Ecosystems and Biodiversity. UNEP is also directly involved in the MA follow up.

317. UNEP also carries out global assessments and publishes authoritative reports on human-induced environmental changes, the flag-ship of which is the Global Environment Outlook (GEO). Global Environment Outlook (GEO) is a consultative, participatory, capacity building process for global environmental assessment and reporting on the state of the environment, trends and future outlooks. In its objective to facilitate the interaction between science and policy, GEO is both a process involving stakeholders from across the globe, as well as a product for environmental decision-making. This participatory and consultative process gives GEO assessments scientific credibility, policy relevance and authority.

318. In 2005, the UNEP Governing Council initiated a process to strengthen the scientific base of UNEP through the Science Initiative. The mandate of this initiative is to provide the world community with improved access to meaningful environmental data and information, and to help increase the capacity of governments to use environmental information for decision making and action planning for sustainable human development.

319. The UNEP World Conservation Monitoring Centre is specifically focused on ensuring the availability of information for policy setting and decision making with respect to biodiversity. UNEP-WCMC has been supporting international agreements for nearly 30 years, delivering services that range from managing the CITES Trade Database to managing the 2010 Biodiversity Indicators Partnership. 
Scientific and Technical Advisory Panel (STAP) of the Global Environmental Facility 

320. The Scientific and Technical Advisory Panel (STAP) provides strategic scientific and technical advice to the Global Environment Facility (GEF) on its strategy and programmes. The Panel has six members who are internationally recognized experts advisers in the GEF's key areas of work (biodiversity, sustainable land management, international waters, climate change, persistent organic pollutants, and sustainable forest management for the period 2007-2009) who are appointed by the Executive Director of UNEP in consultation with the UNDP, the World Bank and the GEF Secretariat. The Panel members are together responsible for connecting the GEF to the most up to date, authoritative, and globally representative science, supported by a Secretariat based in UNEP's Regional Office for North America in Washington, D.C., and at UNEP’s Headquarters in Nairobi. 

321. The Panel Members works with a community of experts which represents a network of expertise that the members of the Science Panel draws upon to advise the GEF. The Panel Members work within an active network of scientists supporting all focal areas and their interlinkages. The scientists in the network assist the Panel Members to cover the full range of expertise required to provide policy advice on science and technology to the GEF.

322. STAP's mandate, adopted by the GEF Council in June 2007 include to (i) provide objective, strategic scientific and technical advice on GEF policies, operational strategies, programs and on projects and programmatic approaches; (ii) maintain a database of institutions, networks and individual scientists to provide the necessary expertise and advice for the GEF; (iii) interacts in a complementary manner with other relevant scientific and technical bodies, particularly with the subsidiary bodies of the CBD, the UNFCCC, the UNCCD and the Stockholm Convention on Persistent Organic Pollutants. The STAP also provides expert scientific advice to inter-agency task forces and bodies handling other GEF processes on request.

323. STAP’s objectives include: (i) To identify and provide strategic advice on scientific and technical priorities, the scientific and technical coherence of GEF operational programs and strategies, and on emerging issues and gaps relevant to the implementation of operational programs; (ii) To provide scientific and technical advice aimed at strengthening the scientific and technical quality and underpinnings of GEF projects; (iii) To enhance and improve the collaboration with other scientific and technical bodies, communities and private sector in areas of relevance to the GEF priorities; (iv) To advise on capacity building efforts in science and technology relevant for development and implementation of GEF projects; (v) To advise on targeted research relevant to GEF strategic priorities; and (vi) To advise on monitoring and evaluation indicators for focal areas and cross-cutting issues.

Group of Experts on Scientific Aspects of Marine Environmental Protection (GESAMP) 

324. The Group of Experts on Scientific Aspects of Marine Environmental Protection (GESAMP) is a body established in 1969 to advise the UN system on the scientific aspects of marine environmental protection. Currently the Group is jointly sponsored by eight UN organizations with responsibilities relating to the marine environment as a mechanism for coordination and collaboration among them. These are: IMO, FAO, UNESCO-IOC, WMO, IAEA, UN, UNEP and UNIDO.

325. GESAMP’s mission is to provide authoritative, independent, interdisciplinary scientific advice to organizations and member Governments to support the protection and sustainable use of the marine environment. It’s primary mandate is to: (i) integrate and synthesize the results of regional and thematic assessments and scientific studies to support global assessments of the marine environment; (ii) provide scientific and technical guidance on the design and execution of marine environmental assessments; (iii) provide scientific reviews, analyses, and advice on specific topics relevant to the condition of the marine environment, its investigation, protection, and/or management.

326. The Group is also mandated to provide regular overviews of the marine environmental monitoring, assessment and related activities of UN agencies, and advise on how these activities might be improved and better integrated and coordinated, and to identify new and emerging issues regarding the degradation of the marine environment that are of relevance to Governments and Sponsoring Organizations.

327. GESAMP is managed through an Executive Committee consisting of a representative of each Sponsoring Organization (i.e. Technical Secretary) and the Chairperson and Vice-Chairperson of GESAMP. A lead organization, currently IMO, hosts an Administrative Secretariat which is responsible for general administration on behalf of all the Sponsoring Organizations. The functions of the Executive Committee include planning and approving the work plan, selecting members of GESAMP from a pool of experts, and adopting terms of reference for its working groups.

328. Following an independent, in-depth review of GESAMP in 2001, the Group underwent an extensive revitalization process which is still underway. Key actions include: (i) increasing the number of experts from developing countries participating in GESAMP activities; (ii) extending and consolidating GESAMP's networks at the regional and global level; and (iii) supporting GESAMP's participation the UNGA Regular Process.

Intergovernmental Panel on Climate Change (IPCC)

329. The Intergovernmental Panel on Climate Change is the leading body for the assessment of climate change, established by the United Nations Environment Programme (UNEP) and the World Meteorological Organization (WMO). The initial task for the IPCC as outlined in the UN General Assembly Resolution 43/53 of 6 December 1988 was to prepare a comprehensive review and recommendations with respect to the state of knowledge of the science of climate change; social and economic impact of climate change, possible response strategies and elements for inclusion in a possible future international convention on climate.

330. IPCC’s work involves both peer review by experts, and review by governments. Thus the review process generally takes place in three stages and results in a full synthesis report with summary for policymakers. Along with the Assessment Reports, the IPCC has produced several Special Reports on various topics of growing interest, and many other papers and contributions to the advancements of the climate change science. It also prepared methodologies and guidelines to be used by Parties under the UNFCCC for preparing their national greenhouse gas inventories.

331. IPCC Working Group I assesses the physical scientific aspects of the climate system and climate change; Working Group II assesses the vulnerability of socio-economic and natural systems to climate change, negative and positive consequences of climate change, and options for adapting to it; and Working Group III assesses options for mitigating climate change through limiting or preventing greenhouse gas emissions and enhancing activities that remove them from the atmosphere. IPCC also established the Task Force on National Greenhouse Gas Inventories (TFI) was established by the to oversee the IPCC National Greenhouse Gas Inventories Programme (IPCC-NGGIP), and the Task Group on Data and Scenario Support for Impacts and Climate Analysis (TGICA) was established to facilitate co-operation between the climate modelling and climate impacts assessment communities.

332. The IPCC is essentially a scientific body. It reviews and assesses the most recent scientific, technical and socio-economic information published worldwide relevant to the understanding of climate change, and thousands of scientists from all over the world contribute to its work. Review is an essential part of the IPCC process, to ensure an objective and complete assessment of current information. The participation of the scientific community in the work of the IPCC has been growing greatly, both in terms of authors and contributors involved in the writing and the reviewing of the reports and of geographic distribution and topics covered by the reports.

333. However, particularly important is the endorsement of certain IPCC reports by governments, who thereby acknowledge the authority of their scientific content. This means that their contents can be communicated to other intergovernmental bodies as already agreed. The scientific evidence brought up by the first IPCC Assessment Report in 1990 unveiled the importance of climate change as a topic deserving a political platform among countries to tackle its consequences. It therefore played a significant role in leading to the creation of the United Nations Framework Convention on Climate Change. 

334. The IPCC is an intergovernmental body open to all member countries of UN and WMO. Governments are involved in the IPCC work as they can participate in the review process and in the IPCC plenary sessions, where main decisions about the IPCC work programme are taken and reports are accepted, adopted and approved. It is funded by regular contributions from its parent organizations WMO and UNEP, the UNFCCC and voluntary contributions by its member countries. WMO also hosts the IPCC Secretariat and WMO and UNEP provide one staff member each for the IPCC Secretariat. 

International Council for the Exploration of the Sea (ICES)

335. The International Council for the Exploration of the Sea (ICES) was found in 1902 with a mission to facilitate scientific understanding of natural resources in the North Atlantic. Its founding instruments were renewed in 1964, and re-endorsed in 2002 at 100th anniversary of its establishment. By 2006 the ICES convention was adhered to by all 20 States on the North Atlantic coast. 

336. The ICES Convention strongly commits all Parties to supply necessary data and scientists to conduct the work to achieve the objectives of the convention which include (i) to promote and encourage research and investigations for the study of the sea particularly those related to the living resources, and (ii) to publish or otherwise disseminate the results of research and investigations carried out under its auspices or to encourage its publication.

337. The ICES Advisory Programme is shaped to advise on the sustainable use of living marine resources and protection of the marine environment. Based on national data and scientific expertise from all ICES countries, and scrutinized by internal and external peer review and stakeholder involvement, the ICES advice guarantees the highest possible level of excellence, independence and objectivity. This scientific advice is provided to processes ranging from implementation of the OSPAR Convention to agreement on EC fisheries policy.

338. As an intergovernmental body, ICES network relies almost exclusively on the availability of member states to supply it data and scientific capacity. Its annual work programme is approved at the Annual Statutory Meetings of the ICES Council. Two high representatives (Delegates) of each member state contribute to the decisions and take the responsibility that their national institutes will carry out the work which was defined by Council.

339. The ICES Science Programme is committed to (i) understanding how marine ecosystems function, (ii) understanding and quantifying human impacts on marine ecosystems, and (ii) evaluating options for sustainable marine-related industries, especially fishing and mariculture. ICES coordinates science and provides advice on a wide range of issues of a short- to medium-term nature through over a hundred Expert Groups. This requires undertaking diverse activities – from coordinating research to enhancing understanding of population and ecosystem processes, through monitoring programmes, assessments, and their methodologies; to strategies, decision support tools, and implementation.

340. Structurally ICES is organized into a "science area" (overseen by a Science Committee), an "advisory area" under Advisory Committees (including the Advisory Committee for Fishery Management, the Advisory Committee of Ecosystems and Advisory Committee of Marine Environment), and a professional secretariat which serves the Council and the ICES Scientific Network. The network consists of approximately 1600 marine scientists in 200 Institutions in Member States and Affiliate Countries organized in over 100 Expert Groups, 8 Science Committees, and three Advisory Committees.

Global Biodiversity Information Facility (GBIF)

341.    The Global Biodiversity Information Facility (GBIF) is an international organisation that is working to make the world's biodiversity data accessible anywhere in the world. Its members include countries and international organisations who have signed a Memorandum of Understanding that they will share biodiversity data and contribute to the development of increasingly effective mechanisms for making those data available via the Internet. 

342. GBIF is unique in that it is not a physical infrastructure, but a distributed and digital one that builds on the collective efforts and contributions of thousands of scientists in hundreds of institutes in many countries around the world, providing the tools and guidance that help them make that data available, and the online tools to help others use it.
343.  GBIF facilitates the work of a number of different governmental and non-governmental organizations, universities and scientists around the world, organizes a number of symposia and workshops, and sponsors an annual science symposium with a different focus every year. The 2009 science symposium will look at biodiversity and climate change and the role that datasets can play in understanding the effects of climate change on biodiversity and identifying mitigation options. 

344. The intention of the strategic plan is that during the current five year period (2008-11), GBIF will become much more useful to its users by greatly improving the GBIF Data Portal system and the underlying web services, focusing in a major way on Participant Nodes and user communities, and emphasizing the improvement and description of data quality. In extending its work with user communities GBIF is increasing its collaboration with a wide range of organizations in order to explore the value of the data available, and to seek to combine it with other data meaningfully.

K. Examples of coordination mechanisms and their components relevant to the science-policy interface

Biodiversity Liaison Group

345. The Biodiversity Liaison Group (BLG) was established following decision VII/26 of the Convention on Biological Diversity (CBD), which called for the establishment of a liaison group to enhance coherence and cooperation in the implementation of the biodiversity-related conventions. The group initially consisted of the heads of the secretariats of the CBD, Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), Convention on Migratory Species (CMS), Ramsar Convention on Wetlands and World Heritage Convention. In 2006, the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) joined the group.

346. Following an informal first meeting in June 2004,
 the second meeting of the BLG was held in October 2004. The BLG decided to limit the number of issues it would deal with, in order to ensure focus and progress in implementation. Two priority issues were agreed: the 2010 biodiversity target, and the proposed Global Partnership on Biodiversity. The focus would be on individual contributions to both issues, and what could be strategically done together towards achieving the 2010 target, monitoring and measuring progress in its implementation and reporting.

347. At the third meeting in May 2005, the BLG agreed that the 2010 biodiversity target “can provide a unifying focus for cooperation among all relevant Conventions and organizations”. It was further recognised that “the Framework of goals and targets to evaluate progress towards the 2010 target (adopted by CBD Decision VII/30) can be applied mutatis mutandis to all five conventions”. The group agreed that “it would be useful for each Convention, as appropriate, to adopt indicators that are consistent with the Framework of goals and targets adopted by the CBD. This would help to promote coherence among the conventions in policy and implementation and would, for example, foster greater efficiency in reporting”. It was also agreed to prepare a joint paper on options for enhanced cooperation among the five biodiversity-related conventions, which would be made available to upcoming meetings of the participating MEAs.

348. The fourth meeting of the BLG, which took place in October 2005, discussed a comparison of the mode of work of the scientific bodies of the five conventions undertaken by CITES. It was agreed that such a review could help to identify possible ways to strengthen communication among the scientific bodies of the conventions. In this regard, the BLG also considered that an informal meeting of the Chairs of their respective scientific bodies would be of great benefit, noting that “of particular interest will be to compare how the scientific bodies define their role and how they find the right balance between science and politics”. In addition, the value of harmonizing taxonomic standards and usage of scientific names among the conventions was identified.
 

349. At its fifth meeting in September 2006, the 2010 biodiversity target was further discussed, in addition to the Addis Ababa Principles and Guidelines on Sustainable Use of Biodiversity as adopted by the CBD. The meeting welcomed the decision by the GEF Council to approve the 2010 Biodiversity Indicators Partnership (2010 BIP), recognising that the project would deliver information relevant to all conventions by disaggregating data according to the components of biodiversity on which the conventions focus. The meeting discussed specific expectations from each partner vis-à-vis the 2010 BIP, and their contributions to the process, and it was agreed that BLG members should inform the project about their needs. It was also agreed to include the 2010 BIP as a standing item on the agenda of future BLG meetings, and to invite UNEP-WCMC to report on progress. In addition, the meeting agreed to organise a meeting of chairs of the scientific and technical bodies or advisory bodies of the biodiversity-related conventions together with representatives of the secretariats and UNEP.

350. Following on from the meeting of the Chairs of the Scientific Advisory Bodies of Biodiversity-related Conventions (see below), the BLG, at its sixth meeting in May 2008, addressed, among others, the harmonization of nomenclature and taxonomy. CITES and CMS were reported to be working towards harmonizing their nomenclature and taxonomy, work which would be finalised in 2009. The meeting also discussed the forthcoming third edition of the Global Biodiversity Outlook, to be published by the CBD in 2010. It was stated that BLG input was desirable to develop a feeling of ‘ownership’ of the process and products. By contributing to the work on indicators, for example by disaggregating species-related information to allow specific statements about migratory species or endangered species in trade, BLG members were already part of the process. The meeting also discussed the 2010 BIP and decided that the individual MEAs should pursue establishing their specific indicators in full harmonization with the CBD framework on targets and indicators and the 2010 BIP and should also engage in the process of designing a post-2010 target
.

351. In summary, while the primary focus of the Biodiversity Liaison Group is not science, it has addressed a small number of items related to the use of science by the biodiversity-related conventions, such as the 2010 biodiversity target and the related 2010 biodiversity indicators, and the use of standardised species nomenclature and taxonomy. It has discussed possible ways for all participating MEAs to contribute to related activities, for example the publication of the Global Biodiversity Outlook. It has therefore provided some of the impetus for ensuring a more coordinated approach to issues where there are strong scientific interests.

Meetings of the Chairs of the Scientific Advisory Bodies of Biodiversity-related Conventions 

352. The first meeting of the Chairs of the Scientific Advisory Bodies of Biodiversity-related Conventions took place in July 2007. In addition to representatives of CBD, CITES, CMS, Ramsar Convention and World Heritage Convention, the meeting was attended by representatives of the Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention), IUCN, UNFCCC, UNEP, the GEF Scientific and Technical Advisory Panel, and WWF International.

353. The participants agreed
 that the meeting had provided a useful forum for initiating discussion on areas of cooperation and collaboration on the scientific issues of the various convention processes and their translation into policy, and expressed the hope that the discussions might foster similar approaches and considerations at the national level. While they recognised that the conventions’ scientific advisory bodies have different mandates with regard to the issues on which they provide advice to their governing bodies, ranging from strict response to requests by their governing bodies to flexible ways of response both in terms of timing of delivery and identification of emerging issues, participants agreed that it may be possible to benefit from the guidance provided by other conventions’ bodies on emerging issues.

354. The meeting also agreed on practical cooperation on the issues of climate change and biodiversity and on the 2010 biodiversity target, including work on a framework beyond 2010. In addition, the group concluded the following
:

(a) There is abundant data and information on biodiversity but these data are often not available to the Conventions’ scientific advisory bodies. If a need for [IPBES]  is confirmed it should be ensured that its work focuses not on collecting additional data but on bringing together various sources of scientific information, including traditional ecological knowledge, in a coherent and comparable form.

(b) There are many examples where guidance and guidelines developed by one convention have been endorsed – fully on in part – by other conventions, or where guidance have been jointly developed. It will be useful to fully examine all relevant guidance, including from IUCN, and their respective relevance and adaptability to the work of other conventions... The meeting may wish to consider gaps in the development or application of tools and guidance and deliberate on options for addressing these gaps in a coherent way.

355. The second meeting of the Chairs of the Scientific Advisory Bodies of Biodiversity-related Conventions was held in May 2008, and was also attended by the International Treaty on Plant Genetic Resources for Food and Agriculture and UNCCD. The meeting considered processes and approaches of the Conventions’ scientific bodies on providing scientific advice
, in particular in the following areas. 

a) The meeting welcomed the progress made on merging the follow-up process to the Millennium Ecosystem Assessment with discussion on the potential establishment of an international platform to provide scientific advice on biodiversity to multilateral environmental agreements, based on the IMoSEB consultative process. 

b) The Ramsar Convention reported on progress in mapping the gaps and complementarities in guidance developed by the conventions (as agreed by the first meeting). Progress had been slower than anticipated, because of the multitude of different guidance systems developed for different target groups. An ecosystem-based mapping approach was recommended, which would list the guidance relevant to each ecosystem. The aim of the mapping exercise was to develop a ‘Guide to the Guidance’, which would help the different national focal points of the Conventions identify relevant guidance across the MEAs. 

c) While pointing to a draft resolution for its Standing Committee on priority issues and tasks for the Ramsar Convention during the next triennium, including new and emerging issues, Ramsar flagged the opportunity for joint projects or joint programmes of work. In this context, CITES presented its Work Programme for the CITES Committees from 2007 to 2010, with the aim of identifying possible common areas of interest. It was agreed that sharing of plans and programmes could be used as a basis for identifying opportunities for more coordinated and harmonized approaches to particular issues.

356. In summary, the two meetings of the Chairs of the Scientific Advisory Bodies of Biodiversity-related Conventions can be seen as complementary to those of the Biodiversity Liaison Group, from which they have been mandated, although they are attended by more institutions than the BLG. They have identified a small number of issues where the biodiversity-related conventions could cooperate in improving the scientific advice to their bodies and to Parties, including mapping the guidance developed by the individual conventions and coordination in the requests for scientific advice on various topics. The third meeting is expected to take place immediately before the IPBES Meeting in Nairobi in October 2009.

Joint Liaison Group of the Rio Conventions

357. The Joint Liaison Group (JLG) of the CBD, UNFCCC and UNCCD was established in 2001 as an informal forum for exchanging information, exploring opportunities for synergistic activities and increasing coordination. The JLG comprises the officers of the conventions’ scientific subsidiary bodies, the Executive Secretaries, and members of the secretariats
. The JLG has met nine times, but as reports of the first three meetings and the sixth meeting are not available online, this brief review focuses on the fifth, seventh and eight meetings of the JLG 
.

358. At the fifth meeting in January 2004, the JLG discussed cooperation on a range of issues, including adaptation, capacity-building and technology transfer; joint activities on information, education and awareness, and research and systematic observation. It was agreed to hold a joint workshop forests and forest ecosystems and to develop a paper on options for enhanced collaboration
.

359. The paper on options for enhanced collaboration
, which was made available to the governing bodies of all three conventions, lists examples of collaboration between the conventions, including the following relevant to the coordination of scientific advice: two workshops to examine synergy among the Rio Conventions, organized by the UNFCCC in collaboration with CBD and UNCCD; the joint programme of work on the biodiversity of dry and sub-humid lands between CBD and UNCCD; and the joint workshop on promoting synergy among the Rio Conventions through forests and forest ecosystems organized by UNCCD in collaboration with CBD and UNFCCC. Among the options for enhanced cooperation identified by the paper, the following are particularly relevant for collaboration on and coordination of scientific advice: collaboration among the scientific advisory bodies to the conventions; and cooperation in the development of advice, methodologies and tools. Cooperation in research and monitoring/systematic observation, for example on the global earth observation system of systems (GEOSS) is mentioned specifically.
360. The seventh meeting of the JLG, held in June 2007, noted that the document on options for enhanced cooperation had been welcomed by Parties to all three conventions. The meeting identified some areas for future collaboration, including reducing deforestation, and adaptation to climate change. It was agreed to draft an information note on the links between forests, climate change, desertification and biodiversity; as well as an information note on adaptation activities, plans and programmes adopted within the framework of each convention; and to further analyze a list of activities at the level of the secretariats. The latter list includes the facilitation of joint meetings between the chairs of the scientific bodies of the conventions
. 

361. The eight meeting of the JLG was held in September 2007. The meeting considered progress in the drafting of joint information notes on forests and on adaptation. As to the list of activities at the level of secretariats, the meeting agreed to categorize these activities in terms of activities that are already on-going, activities that the secretariats could start implementing in the short term, and activities that need further consideration
.

362. The work of the JLG has been welcomed by the COPs of the participating conventions. For example, the COP of the UNFCCC, in decision 13/CP.8, supported the mandate of the JLG and requested SBSTA to continue and enhance cooperation with the scientific subsidiary bodies of both CBD and UNCCD.
363. CBD COP decision IX/16 provides an example of the way the Conventions have taken up outputs of the JLG. The decision notes with appreciation various outputs of the JLG, including the lists of activities at the level of secretariats, and requested the Executive Secretary to implement relevant activities and to continue discussions within the JLG on other activities. In the same decision, the COP requested “the Executive Secretary, as far as possible in collaboration with the secretariats of the other two Rio conventions, to compile and synthesize information on interactions between acidification, climate change and multiple nutrient-loading as possible threats to biodiversity during the in-depth reviews of the programmes of work on inland water and marine and coastal biodiversity.” 

364. Another example of collaboration is the work of the AHTEG on biodiversity and climate change, which the CBD has convened with the purpose of of providing biodiversity-relevant information to UNFCCC through the provision of scientific and technical advice and assessment on the integration of the conservation and sustainable use of biodiversity into climate change mitigation and adaptation activities
.
365. In summary, while the focus of the Joint Liaison Group of the Rio Conventions is not science and scientific advice, it has addressed a wide range of issues of relevance to the three conventions, including several relating to the coordination of scientific advice, such as collaboration among the scientific advisory bodies to the conventions, and cooperation in the development of advice, methodologies and tools. A number of joint documents have been drafted and have been taken up by convention bodies, and joint workshops have been organized. Issues for future collaboration have been identified and will be further considered by the relevant bodies of the three conventions and the Joint Liaison Group.
Collaborative Partnership on Forests (CPF)

366. The UN Economic and Social Council (ECOSOC) in its Resolution 2000/35 invited the heads of relevant UN, international and regional bodies to form a collaborative partnership on forest which has then been established as a voluntary arrangement in April 2001 and is chaired by FAO and serviced by the UNFF Secretariat. The CPF currently includes 14 international organizations and secretariats with substantial programmes on forests (CIFOR, FAO, ITTO, IUFRO, CBD, GEF, UNCCD, UNFF, UNFCCC, UNDP, UNEP, ICRAF, WB, IUCN) and aims at promoting the management, conservation and sustainable development of all types of forest and strengthen long term political commitment to this end. 

367. CPF members share their experiences and build on them to produce new benefits for their respective constituencies. Increasingly CPF members work together in projects and mobilize resources supporting countries to achieve their forest related goals and supporting implementation of sustainable forest management.  Joint initiatives and other collaboration activities are supported by voluntary contribution of the participating members. 

368.  Among the joint CPF initiatives, there is the "Global Forest Expert Panels" initiative to provide objective and independent scientific assessments of key issues in order to support more informed decision-making at the global level. The initiative is led and coordinated by the International Union of Forest Research Organizations (IUFRO) and the assessments are carried out by thematic Global Forest Expert Panels uniting leading scientists from around the world. The first Global Forest Expert Panel - the “Expert Panel on Adaptation of Forests to Climate Change” - was established up in October 2007 to assess the state of knowledge regarding the impacts of climate change on forests, their implications for human wellbeing, and options for adaptation, as follow up to consultations with policy makers identified adaptation of forests to climate change as an issue of high concern.  Other joint initiatives include the Global Forest Information Services (GFIS.net) and the Task Force on Streamlining Forest-related Reporting.

369. The CPF provides major inputs to UNFF and other important international forest dialogues, including the conventions on climate change (UNFCCC), biodiversity (CBD) and desertification (UNCCD). It produces joint statements and papers on key forest issues on the international agenda. 

370. The CPF usually convenes to discuss strategic areas of coordination between CPF members and to work towards a better coherence vis-à-vis to counties, in conjunction with major events; to keep travel costs low and make efficient use of staff time. The Collaborative Partnership on Forests Framework, produced annually, represents the Partnership's work plan and its progress report.

371. In summary, the Collaborative Partnership on Forest (CPF)  is a voluntary arrangement  including 14 international organizations and secretariats with substantial programmes on forests, with the aim of promoting the management, conservation and sustainable development of all types of forest and strengthen long term political commitment to this end. Moves towards increased cooperation have been practical in nature, focusing on aligning the work of the member agencies and programmes.
Environmental Management Group (EMG)

372. Chaired by the Executive Director of UNEP and supported by a Secretariat provide by UNEP. the Environmental Management Group (EMG) is a United Nations (UN) System-wide coordination body whose membership consists of UN specialized agencies, programmes, economic commissions, funds  and other  UN bodies as well as UN/UNEP-administered and non-UN/UNEP-administered Secretariats of MEAs. The EMG has been establisged to further inter-agency cooperation in support of the implementation of the international environmental and human settlement agenda. It identifies issues on the agenda that warrant joint efforts, and finds ways of engaging its collective capacity in coherent management responses to those issues. 

373. The Terms of Reference (ToRs) f the EMG were approved in 2000 by the Administrative Committee on Coordination (ACC), which has since been replaced by the Chief Executives Board on Coordination (CEB). It followed a process of consultation carried out through the ACC’s Inter-Agency Committee on Sustainable Development (IACSD) and UNEP’s Committee of Permanent Representatives in Nairobi. The TOR was presented in a report from the eighth special session of Governing Council of UNEP to the General Assembly (UNEP/GCSS.VII/8).  Among its objectives spelled out in the ToRs, there are (i) “to identify, address and resolve collectively specific problems, issues and tasks on the environmental and human settlements agenda requiring enhanced inter-agency cooperation in a given time-frame through securing effective and collaborative involvement of the relevant United Nations system agencies, programmes and organs and of other potential partners, as appropriate”; and (ii) “to provide a forum for an early discussion and sharing of information on emerging problems and issues in the field of environment and human settlements geared at finding collectively the most effective coordinated approach to the solution of new tasks”. 

374. Members are engaged in information exchange and stocktaking within an  issue management approach to its activities; among issues tackled in the past, there are:   Atmosphere/Air Pollution and Industrial Development,  Environment Related Capacity Building, Harmonization of Reporting for Bio-diversity related Conventions; while issues currently under consideration by EMG encompass cooperation towards a climate neutral UN and sustainable procurement, sustainable land use, as well as support to the implementation of the 2010 biodiversity target and beyond.   EMG facilitates the development of tools, training material and collective approaches to management and programming where needed. Ultimately efforts are geared towards promoting synergy and complementarity between activities and coherence in assisting member states in their efforts to address environmental change.

375. Specific issues are addressed through the establishment of Issue Management Groups (IMGs) whose mandates and time-frame are decided by the EMG members. As required the IMGs are steered by a lead agency which prepares background documents, organizes and chairs the meetings, and elaborates the report on the results of the group’s deliberations. The time-bound ad hoc IMGs cease to exist after completion of their tasks, and the EMG adopts the IMG's report upon completion of their tasks.  Among currently IMG there are the one the “2010 biodiversity target and beyond” which has been formed to prepare and submit a UN system wide report that may help inform the formulation of future biodiversity targets by Governments. This report will include information provided by individual members on biodiversity aspects of their strategies, programmes, plans and initiatives relevant to the formulation of future biodiversity targets.

376. The EMG reports on its achievements and cooperation to the UNEP Governing Council and other intergovernmental bodies as needed. It also interacts with other Interagency Bodies especially the Chief Executives Board of Coordination (CEB) and its subsidiary bodies.

377. In summary, the Environment Management Group serves as a platform for bringing together all the diverse perspectives, expertise and strengths of the UN system in addressing specific issues in the field of environment and human settlements, thanks to its a broad membership including UN specialized agencies, programmes, economic commissions and organs of the United Nations and UN/UNEP-administered and non‑UN/UNEP-administered Secretariats of MEAs. A number of Reports are available on the work conducted by the EMG. However, the EMG is not focused on science and scientific advice, and addressed coordination across a wide range of issues. 

UN Chief Executive Board (CEB) 

378. The UN Chief Executives Board (CEB) furthers coordination and cooperation on a whole range of substantive and management issues facing United Nations system organizations. CEB brings together on a regular basis the executive heads of the organizations of the United Nations system, under the chairmanship of the Secretary General of the United Nations. In addition to its regular reviews of contemporary political issues and major concerns facing the UN system, on the basis of recommendations from bodies reporting to it, CEB approves policy statements on behalf of the UN system as a whole. CEB is the successor body to the Administrative Committee on Coordination (ACC). It furthers coordination and cooperation on a whole range of substantive and management issues facing UN system organizations. 

379. CEB is supported by three High Level Committees, the division of responsibilities between the three bodies can be summarized as follows:

a) The High Level Committee on Programme (HLCP) promotes global policy coherence, including the development of common policy tools, including toolkits, in addition on its work on global policy and programme issues and global public goods. 

b) The High Level Committee on Management (HLCM) is concerned with harmonization of business practices across the system, including general management issues, thus ensuring overall management coherence from global to country level. 

c) The UN Development Group (UNDG) promotes coherent and effective oversight, provision of guidance and capacity building with country level partners, coordination of UN development operations at country level, addressing policy guidance issues related to country level operations, including the implementation of the TCPR resolutions, and support to the RC system.

380. In summary, while these committees are not primarily concerned with science and scientific advice, they are concerned with coherence of approach within the UN system on a very broad range of issues, and can therefore be influential in promoting increased coordination on issues that come to their attention.
L. Examples of other organizations involved in the science policy interface and referred to in the text 

ASEAN Centre for Biodiversity (ACB)

381. The ASEAN Centre Biodiversity (ACB) is an intergovernmental regional centre that facilitates cooperation and coordination among ASEAN Member States, and with relevant national governments, regional and international organizations on the conservation and sustainable use of biological diversity in the ASEAN region. In 2005, ACB took over the mandate of the ASEAN Regional Centre for Biodiversity Conservation (ARCBC), which was a joint cooperation project of the ASEAN and European Commission. 

382. To realise its vision, mission and mandate, the ASEAN Centre for Biodiversity (i) facilitates policy coordination and resolution of cross-country biodiversity conservation issues, (ii) serves as institutional information sharing framework, (iii) carries out  proactive monitoring and assessing of biodiversity conservation status to identify critical issues and future trends, (iv) facilitates capacity-building services and technology transfer, including public awareness rising; and  (v) undertakes resources mobilisation measures for biodiversity conservation in the region.

383. Joint research/initiatives and research under the thematic umbrella of Managing Biodiversity Information and Knowledge cover the broad topics on developing new  biodiversity indicators and indices and linking these to a decision support system,  regional analysis algorithms, cross analysis of biodiversity information with socio-economic parameters, establishing and strengthening transboundary biodiversity data centres and their reporting capabilities, harnessing traditional knowledge,  and setting up communities of practice actively using knowledge management tools.

DIVERSITAS

384. DIVERSITAS is a collaborative research programme set up to promote and catalyse knowledge about biodiversity including its origins, composition, ecosystem functioning, ecosystem services, maintenance and conservation. The programme is a partnership of inter-governmental and non-governmental organizations which are involved in biodiversity conservation. Through its established network of biodiversity science, DIVERSITAS aims to help maximize the impact of initiatives undertaken around the world. By establishing national committees and collaborating with other organizations, DIVERSITAS enlarges and strengthens scientific networks. In turn, this makes it easier to identify global research priorities, allocate facilities, facilitate knowledge transfer and support capacity building. 

385. DIVERSITAS consists of 4 Core Projects: bioGENESIS, which looks at Developing new strategies and tools for discovering and navigating biodiversity; bioDISCOVERY, which is concerned with assessing current levels of biodiversity, developing the scientific basis for monitoring and observing; understanding and predicting changes; ecoSERVICES which looks at expanding biodiversity and ecosystem functioning science to larger scales and over a greater breadth of the biological hierarchy, at  linking changes in ecosystem structure and functioning to changes in ecosystem services, and at assessing human response to change in ecosystem services; and bioSUSTAINABILITY, which is concerned with developing new knowledge to guide policy and decision making that support sustainable use of biodiversity. In addition DIVERSITAS has four ‘Cross-Cutting Networks’ these are: ecoHEALTH, the Global Mountain Biodiversity Assessment, freshwaterBIODIVERSITY, agroBIODIVERSITY and Global Invasive Species programme.  

386. The DIVERSITAS Science Plan highlights the need to synthesise existing scientific knowledge, identify gaps and emerging issues and promote new research initiatives while also examining the policy implications of biodiversity science. Ultimately, the goal is to provide government agencies and policy makers with the information required to make sound decisions on biodiversity issues. 
European Environmental Agency (EEA)

387. The European Environment Agency (EEA) is an agency of the European Union. It was established in 1994 with the aim of ensuring that decision-makers and the general public are kept informed about the state and outlook of the environment in Europe. The EC Regulation No 401/2009 of the European Parliament and of the Council of 23 April 2009 details current tasks of the Agency. These include: collecting, processing, analysing environmental data to provide EC and its Member States with the objective information required for framing and implementing sound and effective environmental policies.

388. EEA work is structured under several programmes including: air and climate change; governance and networks; integrated environmental assessments; and natural systems and vulnerability. EEA has an independent Scientific Committee tasked to delivering opinion on the EEA work-programmes, and to provide advice on any scientific matter concerning the Agency's activity. EEA cooperates with the UN and its specialised agencies, and with other international activities such as the follow up to the MA, to incorporate European environmental information and experience into international environmental policies and processes.

389. The EEA both gathers and disseminates data and information through the European Environment Information and Observation Network (Eionet). Eionet is a collaborative network of the EEA and all member countries, connecting National Focal Points (NFPs) in the EU Member States and collaborating countries, European Topic Centres (ETCs), National Reference Centres (NRCs) and Commission’s experts.

GEO/GEOSS/GEO-BON

390. The Group on Earth Observations is a voluntary partnership of governments and international organizations set up in response to demand for action to improve access to and use of Earth observation data following the 2002 World Summit on Sustainable Development. GEO is co-ordinating efforts to build a Global Earth Observation System of Systems (GEOSS) on the basis of 10 year implementation plan agreed in 2005. GEOSS aims to provide a range of societal benefits based on use of Earth observation coupled with other data and information. These societal benefits are identified as:

a) reducing loss of life and property from natural and human-induced disasters; 

b) understanding environmental factors affecting human health and well-being,

c) improving the management of energy resources,

d) understanding, assessing, predicting, mitigating, and adapting to climate variability and change,

e) improving water resource management through better understanding of the water cycle, 

f) improving weather information, forecasting and warning,

g) improving the management and protection of terrestrial, coastal and marine ecosystems,

h) supporting sustainable agriculture and combating desertification, and

i) understanding, monitoring and conserving biodiversity. 

391. The GEO Biodiversity Observation Network (GEO-BON) was set up by GEO, NASA and DIVERSITAS as part of GEOSS in 2007, to contribute to the collection, management, sharing, and analysis of data on the status and trends of the world’s biodiversity. GEO-BONs primary function is to facilitate data sharing between different actors, and the aim is that by bringing together the diverse, stand-alone observation instruments and systems now tracking trends in the world’s genetic resources, species and ecosystems, GEO BON will create a global platform for integrating biodiversity data with data on climate and other key variables. It will fill gaps in taxonomic and biological information and speed up the pace at which information is collected and disseminated.

392. As with GEOSS, the aim of GEO-BON is to ascertain the data requirements of user groups, review and prioritize research, facilitate interoperability among observation systems and databases, generate regularly updated assessments of global trends, design decision-support systems that integrate monitoring with modelling and forecasting, and make data and reports available to users.

Inter-American Biodiversity Information Network (IABIN)
393. IABIN is a forum for countries of the Americas to share, collect and use biodiversity information relevant to decision makers, focusing on conservation and natural resource management and education linked to natural resource management in the Americas region. The network is concerned with the creation and promotion of the necessary infrastructure to allow exchange of biodiversity information, including aspects such as training and capacity building, network development and the provision of tools and guidance.
394. IABIN has been endorsed by the heads of state of 34 countries in the Americas, and each of the countries has nominated a focal point. IABIN operates through a membership council called "IABIN Council." The Council is policy focused. It has the authority to make decisions and take action on behalf of IABIN. IABIN is currently substantially supported by the GEF working through the Organization of American States, although other organizations and governments have also contributed substantially. As well as the focus on building the infrastructure, the network is developing through several thematic approaches covering: pollinators, invasive alien species, and protected areas.

395. The network is currently developing an online platform to collate biodiversity information from diverse sources such as universities, museums and government organizations into one place. IABIN has no formalized membership beyond country membership, although members are expected to work together to collate and share information and to develop partnerships with existing organizations.
International Council for Science (ICSU)
396. Founded in 1931 to promote international scientific activity in the different branches of science and its application for the benefit of humanity, the International Council for Science (ICSU) is one of the oldest non-governmental organizations in the world. ICSU's strength and uniqueness lies in its dual membership, National Scientific Members and International Scientific Unions, whose wide spectrum of scientific expertise allows ICSU to address major, international, interdisciplinary issues which its Members could not handle alone.

397. ICSU seeks to accomplish its role in a number of ways. Over the years, it has addressed specific global issues through the creation of Interdisciplinary Bodies, and of Joint Initiatives in partnership with other organizations. Important programmes of the past include the International Geophysical Year (1957-58) and the International Biological Programme (1964-74). Major current programmes include the International Geosphere-Biosphere Programme: A Study of Global Change (IGBP), the World Climate Research Programme (WCRP), DIVERSITAS: An Integrated Programme of Biodiversity Science and the International Human Dimensions Programme on Global Environmental Change (IHDP). 

398. In order to strengthen international science for the benefit of society, ICSU mobilizes the knowledge and resources of the international science community to: 

a) identify and address major issues of importance to science and society; 

b) facilitate interaction amongst scientists across all disciplines and from all countries; 

c) promote the participation of all scientists in the international scientific endeavour; and 

d) provide independent, authoritative advice to stimulate constructive dialogue between the scientific community and governments, civil society, and the private sector. 

International Long Term Ecological Research (ILTER) Network

399. International Long Term Ecological Research describes itself as a ‘network of networks’ consisting of Scientists and organisations involved in long term site-based ecological research across the globe. 32 countries have established formal LTER programmes within their territories. ILTERs goals include fostering and creating collaborations and co-ordination amongst scientists involved in similar ecological research, improving comparability of long-term ecological datasets, delivering scientific information to policy-makers, scientists and the general public and educating a new generation of scientists in long-term ecological research. The long term focus allows the network to concentrate on assessing and resolving complex environmental issues in a wide variety of ecosystems around the world. 

400. The ILTER Coordinating Committee consists of 32 individuals (one from each member country) and the Executive Committee consists of between 6 and 8 members. Most ILTER members are national or regional networks of scientists involved in long-term, site based ecological research. These networks have expertise in collecting, managing and analysing long-term environmental data and are responsible for the creation of a large number of unique long-term datasets.  In total over 1800 individual scientists are involved, working at hundreds of different sites. 
International Union for the Conservation of Nature (IUCN)

401. The International Union for the Conservation of Nature is a global network of governmental and non-governmental organisations, United Nations agencies, companies and local communities. The IUCN is the world’s largest environmental network, with over 1,000 member organisations, over 1,000 professional staff and approximately 11,000 volunteer scientists based in 160 countries, it also has official observer status at the UN. IUCN’s policy and programme is set at members meetings that take place approximately every four years, and in between the organization is run by an elected council. 

402. IUCN supports and carries out research on species, biodiversity and ecosystems, runs a large number of practical field projects around the world and carries out policy-making and advocacy work. This information is managed by a network of over 1,000 professional staff in 60 offices. IUCN’s work often focuses on the interaction between local communities and conservation issues. 

403. IUCN produces, and is largely responsible for maintaining, the IUCN Red List of Threatened Species, a comprehensive list of species and sub-species, detailing their conservation status, taxonomic information and information on their distribution. This list is based on wide assessments of species status carried out in partnership and collaboration with a wide range of organizations and individuals, and in particular members of the IUCN Species Survival Commission. The Red List is commonly used by governmental and NGOs as the standard by which species’ threat levels are assessed and as such, is an important tool in biodiversity conservation at the species level.

404. IUCN is also one of the three organizations that provides advice relating to implementation of the World Heritage Convention. In doing so IUCN relies not only on the expertise of its staff, but calls on its members ship and the members of the expert World Commission on Protected Areas to make input. 

Organisation for Economic Co-operation and Development (OECD)

405. The Organization for Economic Co-operation and Development (OECD) was established in 1961 to serve as a forum where Governments of leading developed economies work together to address the economic, social and environmental challenges of globalisation. OECD provides a setting for governments to compare policy experiences, seek answers to common problems, identify good practice and work to coordinate domestic and international policies. OECD is also one of the world’s largest and most reliable sources of comparable statistical, economic and social data, and produces internationally agreed instruments, decisions and recommendations to promote good governance in areas such as information and communications policy, taxation and the environment.

406. The Environment Directorate provides governments with the analytical basis to develop policies that are effective and economically efficient, including through country performance reviews, data collection, policy analysis, projections and modelling, and the development of common approaches.

407. The OECD Working Group on Economic Aspects of Biodiversity, focuses on markets for biodiversity, incentives and valuation, access to genetic resources and benefit-sharing, and has been working closely with the CBD on these issues. It also works on other areas of biodiversity, in particular market creation, and seeks active partnerships with other international organizations.

408. The Framework for Common Actions around Shared Goals commits OECD member countries to collaborating on key issues relating to environment and development. Recently three main work streams have emerged as (i) integrating climate adaptation into development co-operation, (ii) financing water supply and sanitation; and (iii) the governance and capacity development for natural resources and environmental management. 

409. ENVIRONET works to enhance the coherence of OECD country policies in the areas of environment and development co-operation by bringing together senior-level representatives of development co-operation agencies responsible for environment and environmental specialists from multilateral agencies such as the European Environmental Agency, ECOSOC and the World Bank. Its membership also includes leading international NGOs.

Scientific Committee on Problems of the Environment (SCOPE)

410. The Scientific Committee on Problems of the Environment is an interdisciplinary body consisting of  natural and social scientists and scientific institutions which are working together to develop syntheses and reviews of scientific knowledge related to current or potential future environmental issues. It therefore operates at the interface between scientific and decision-making. 

411. SCOPE does not carry out field or laboratory based research but works on projects developing state-of-the-art scientific reviews of key environmental issues. Projects are initiated by one or more SCOPE members and are then submitted to the General Assembly and Executive Committee for review and approval. SCOPEs science programme uses a 3 cluster structure (Managing Societal and Natural Resources, Ecosystem Processes and Biodiversity, Health and Environment) which promotes cross-programme co-ordination and interaction.

412. SCOPE consists of 37 national science academies and research councils and 22 international scientific unions. These members constitute the General Assembly, which convenes every three years, and are responsible for electing the Executive Committee. Members are expected to develop activities which support SCOPEs objectives at the National and International level. 

413. SCOPE is concerned with reviewing and publishing scientific research and identifying gaps in current scientific research, and communicates project results to scientists, decision-makers and the general public through peer-reviewed scientific monographs and by maintaining a rigorous ongoing publications programme. 

Scientific, Technical and Research Commission of the African Union (AU/STRC)

414. The Scientific, Technical and Research Commission of the African Union (AU/STRC) was instituted by Organization of African Uunity in 1964 to replace the Commission for Technical Cooperation in Africa with a mandate to coordinate and promote scientific and technological research and findings, and to serve as a clearing house for all scientific and technical activities for sustainable growth and development on the continent. The AU/STRC is headquartered in Lagos (Nigeria) and it is now one of the departments of the African Union Commission.

415. AU/STRC work focuses on applied research including the development of relevant technologies to inform African Union’s policies. It conducts capacity building programmes for policy-makers and other stakeholders in areas of applied science, traditional knowledge and other similar areas. A regional database of national expertise in relevant areas and priority research and capacity building needs is being created in collaboration with national and international partners.

416. The Commission works closely with National Councils for Science and Technology (NCST) or equivalent institutions at tha national level to build capacity and inform policies. Within the AU Commission, STRC collaborates closely with Inter-African Bureau for Animal Resources (AU/BAR) of the Department of Rural Economy and Agriculture (DREA). There is also collaboration with the UN Economic Commission for Africa (ECA) and the International Council for Science Regional Office for Africa (ICSU ROA).

417. The Commission operates through “expert committees” composed of the representatives of African countries who are specialists in identified areas of science and technology. More specialised inter-African sub-committees were created under the AU/STRC. The most relevant areas to science and policies with dedicated sub-committees include soil science, sea and inland fisheries, medicinal plants and traditional medicine, and biodiversity, biotechnology and biosafety.

World Business Council for Sustainable Development (WBCBD)

418. The World Business Council for Sustainable Development is a CEO-led global association of approximately 200 companies dealing exclusively with business and sustainable development. The council functions as a platform for companies to share knowledge and experiences of sustainable development. It is also actively involved with advocacy of business positions on sustainable development and in this capacity, works alongside a variety of governmental and non-governmental organizations. The WBCSD has members from 35 countries and around 20 different industrial sectors. Its stated objectives include being a leading business advocate for sustainable development, promoting the business case for sustainable development; demonstrating the contribution which businesses make to sustainable development and contributing to a sustainable future for developing nations. 
419. The WBCSD Ecosystem Focus Area aims to provide a credible engagement and collaboration platform to address challenges and opportunities associated with ecosystems and ecosystem services. It will build on the work of the WBCSD Sustaining Ecosystems Initiative. The Focus Area will support the business license of member companies to operate, innovate and grow by proactively addressing business risks associated with accelerating ecosystem degradation and the loss of ecosystem services. More specifically, it will promote the development and uptake of best practice mitigation and market-based approaches that support the sustainable management and use of ecosystems services – both on a stand-alone basis and in cooperation with other stakeholders. 

M. Review of the role of Local Knowledge in Science-Policy Interface Relevant to Biodiversity

420. According to a case study on Mobilizing Traditional Knowledge and Expertise for Decision-Making on Biodiversity issued by the IMoSEB processes,
 it is now widely accepted in western scientific and policy‑making arenas that the knowledge and practices of Indigenous peoples, traditional societies and local communities make important contributions to the maintenance of biological diversity. Simply put, traditional knowledge and expertise cannot be ignored in biodiversity conservation and management efforts. The key challenge at present is to move beyond merely accepting in principle the importance of traditional knowledge in policy-making related to biodiversity conservation and management, to ensuring these knowledges and practices are fully considered and implemented in policy decisions in a more systematic way. This is, however, a complex and multifaceted challenge that involves a number of practical and philosophical considerations of vital importance. Moreover, the situations and priority concerns of Indigenous peoples, traditional societies and local communities are not uniform across the world, so due care is needed to avoid generalizations or extrapolations that may overlook significant regional differences or diversity and lead to erroneous outcomes.

What is local knowledge, and why is it important?

421. Local knowledge (also variously referred to as traditional, indigenous, community, customary, or practical knowledge), refer to the long-standing information, wisdom, traditions and practices of certain indigenous peoples or local communities.
 In many cases, traditional knowledge has been orally passed for generations from person to person. Some forms of local knowledge are expressed through stories, legends, folklore, rituals, songs, art, and even laws. Other forms of such knowledge are often expressed through different means. One distinction that is often made between local knowledge and modern or ‘western’ knowledge is that unlike the latter, it does not separate ‘secular’ or ‘rational’ knowledge from spiritual knowledge, intuitions, and wisdom. It is often embedded in a cosmology, and the distinction between ‘intangible’ knowledge and physical things is often blurred. Indeed, holders of local knowledge often claim that their knowledge cannot be divorced from the natural and cultural context within which it has arisen, including their traditional lands and resources, and their kinship and community relations. It is embedded in a social, cultural, political, and economic context, and taking it away from this context (as is sometimes done in ‘documentation’ exercises), is to devalue it and rob it of its essence.

422. Local knowledge is not, as often perceived, a static phenomenon, but one that is constantly evolving with changes in the internal and external environment of the community concerned. It is also sometimes referred to as ‘non-formal’ knowledge, but it should be recognized that communities can and have also formalized knowledge systems. While deeply rooted in practical experience, often over generations, but also contains conceptual and theoretical elements. Both formal and non-formal, practical and theoretical, aspects of local knowledge are considered in this paper. The primary distinction made is between these and ‘modern scientific’ knowledge.

423. For the purposes of this paper, only the knowledge that is relevant to biodiversity is considered; this is also referred to as ‘local ecological knowledge’.

424. Local ecological knowledge is one of the fulcrums of survival of traditional societies, it is a part of their life, and impossible to separate from all other aspects of living. It is what gives them to ability to make sense of nature, to find their place and meaning within nature and in relation to each other, to derive physical, material, and cultural sustenance from nature, and to devise means by which nature can be sustained along with sustaining society. The fact that communities have survived for millennia, often in very harsh ecological and physical conditions, is in no small part due to local ecological knowledge. Even in the modern world, local ecological knowledge is crucial to help communities adapt and continue to find meaning and identity. Most commonly accepted is its role in the “traditional” or primary sectors of the economy: agriculture and pastoralism, forestry, fisheries, water, and products made from natural resources such as crafts, furniture, and housing
. Given the fact that a majority of the world’s population remains dependent on these sectors for their survival and livelihoods, the incalculable contribution of local ecological knowledge is quite clear.

425. Though there has been a tendency amongst modern societies (and learning from them, amongst traditional ones too), to consider local ecological knowledge as ‘primitive’ and outmoded, it is increasingly clear that it has tremendous contemporary relevance.

426. A whole range of industrial products are dependent on or use local ecological knowledge in varying ways. This is true for sectors like textiles, pharmaceuticals, household good, and so on. Health care, through all systems of medicine, is to varying degrees of extent dependent on local ecological knowledge, or on combinations of local ecological knowledge and modern knowledge. According to the World Health Organisation (WHO), the majority of the world’s population (in areas like Africa, up to 80% of the population) is dependent for varying degrees on medicinal plants through traditional health care systems.
 Numerous studies have demonstrated the contribution that local ecological knowledge also makes to the modern pharmaceutical industry and modern health care, a contribution that may only increase as people in the western world (including westernized people in the ‘developing’ countries) become more conscious of plant-based cures. The WHO estimates that 25% of modern medicines are made from plants first used traditionally.

427. Services like food distribution, education, climate forecasting and warning, and community care also continue to be performed through institutions using traditional means, and in some cases even modern institutions of the government or corporate sector are discovering the value of this. Rates of maternal mortality at childbirth were reduced significantly when traditional institutions (including the traditional birth attendant) were used in combination with modern communications.

428. Though much more recent, there is now a growing recognition of the role that local ecological knowledge could play in humanity’s response to the gravest threat it now faces: climate change. The fact that communities have for centuries and millennia adjusted their behaviour and strategies and knowledge systems to changes in their surrounds, is central to this realisation. Communities adjust their agriculture/pastoralism/fishing and hunting-gathering to subtle or not-so-subtle changes in climate, to threats from other communities or invasions, to disease and epidemics, and so on. Traditional systems appear to be static, but they are indeed dynamic in making such adjustments. Such adaptability could be a key factor in the response that we give as a species, to the impacts of climate change, and the role that local ecological knowledge in all the sectors named above could provide the alternatives needed to build towards a more sustainable way of dealing with our atmosphere.

429. A key scientific question to address is how to assess unsustainability, and what indicators, criteria and methods can be used for this? Here too, traditional knowledge has a vital role, for traditional peoples and communities have used a wide range of their own indicators and methods to get an idea of sustainability. Water flows, the presence/absence or appearance/disappearance of certain species, the behaviour of domestic or wild animals, and other kinds of changes in their surrounds are used in myriad sophisticated ways to learn about ecological changes that may be detrimental or beneficial.

430. In all the above and many more ways, local ecological knowledge is crucial to meeting the goals of a number of international conventions and agreements, including the CBD and other environmental conventions, and the Millennium Development Goals. It is also central to the achievement of the provisions laid out in the UN Declaration on the Rights of Indigenous Peoples.

Threats to local ecological knowledge
431. More than ever before, local ecological knowledge faces serious levels of erosion. As the peoples and communities holding local ecological knowledge themselves face a range of threats from outright annihilation to ‘assimilation’ into ‘mainstream’ society, the knowledge they hold also slips away. A clear and alarming indicator is the threat to languages, with some scholars estimating that half of the around 6000 languages spoken today may become extinct by 2050 or 2100.
 A language (oral or written) is not only a means of communication between members of a people or community, it also contains within it the essence of considerable information and knowledge and wisdom of the people or community. Its loss is therefore a loss of local ecological knowledge, especially in the case where local ecological knowledge has passed down and evolved orally.

432. Across the world, as one model of modern education and means of mass communication spread, newer generations of traditional peoples are simply not imbibing local ecological knowledge in way that their parents or ancestors did. As growing demand for natural resources from a greedy global economy touches every community, elements of local ecological knowledge that managed to maintain sustainable levels of harvest become redundant or sidelined, and soon forgotten. Most of all, as the people in such communities themselves get amalgamated into urban-industrial sectors, they no longer have a need for local ecological knowledge ….at least not for a while till many of them find themselves cast out of the economy and adrift, but now without even their local ecological knowledge or without any natural resources to fall back on.

433. Intellectual property rights regimes also threaten local ecological knowledge, through piracy and wrongful claims of ownership, or through commercialization of knowledge that is held to be common (therefore freely available) or sacred.

Integrating local ecological knowledge into the science-policy interface

434. Given the recognition that local ecological knowledge remains crucial to the goals of biodiversity conservation in particular and environmental sustainability in general, it needs to find a central place in any attempt to influence policy. For this to happen, it is essential that the currently one-sided relationship between modern scientific knowledge and local ecological knowledge, in which the former either displaces or co-opts the latter, is replaced by one that is mutually respectful and on an equal footing. Experts and advocates of both kinds of knowledge need to acknowledge the weaknesses of theirs and the strengths of the other, and explore ways to build synergies that fill each others’ gaps and enhance each others’ strong points. Given the enormous historical and cultural baggage that comes with both, and some basic differences in premise, this is of course easier said than done. For instance, the fact that local ecological knowledge explicitly combines both factual (‘what is’) and normative (‘what should be’) knowledge or opinions, is often considered by advocates of modern science as being problematic because they believe that they are ‘objectively’ dealing only with ‘facts’. But as is shown in successful attempts at combining various forms of knowledge, decision-making based on a mix of facts and values can not only be robust, but actually stronger than one based only on facts…and in any case it is disputed whether any policy decision can ever be free of value judgments. The more it is explicitly recognized that decisions involve a variety of ‘ways of seeing’, the more it will be possible to integrate, on a respectful plane, local ecological knowledge into policy-making. For instance, structured techniques used to facilitate inter-knowledge exchange for water use planning in Canada, demonstrated that both factual and value-based knowledge can actually help to improve decisions relating to environmental risk.

435. There are an increasing number of such initiatives at integrating local ecological knowledge into processes of gaining greater understanding of ecological issues and influencing policy. Combining the knowledge of indigenous peoples such as the Inuvaluit, with modern scientific understanding, was crucial to the ambitious Arctic Climate Impact Assessment brought out in 2004.
 Indigenous peoples are now conducting their own assessments in several regions of the world under the Indigenous Peoples Assessment of Climate Change process
. In initiating this process, the United Nations University noted that: “Observations of ecosystem change by indigenous peoples are acting as a sentinel like warning system for climate change. More importantly, the long-term place-based adaptation approaches developed by indigenous peoples provide valuable examples for the global community of low-carbon sustainable lifestyle, critical to developing local adaptations strategies in the face of climate instability.”

436. Drawing from the above mentioned IMoSEB case study, examples of how traditional knowledge and expertise has been mobilised for decision making on biodiversity include the following:

a) Indigenous information networks, community traditional knowledge databases, and community traditional knowledge registers;
b) template agreements such as the Template Traditional Knowledge Protocol or the Community-University Research Alliance (CURA) Research Contract;

c) community protocols and codes relating to conducting research and intellectual property, and external codes for researchers, and legal agreements relating to access and benefit sharing;

d) Indigenous structures for co-management, and Indigenous community-based natural and cultural resource management programs; and

e) community-controlled and community-based collaborative research projects, and the creation of new institutions to govern research.
437. According to the authors of the IMoSEB case study, the diverse range in types of tools speaks to a parallel diversity in community needs, priorities, and capacities. Importantly, no one-size-fits-all solution will or can emerge for how traditional knowledge and western science can be brought together in a synergism founded on complementarity, which ultimately is based on mutual respect for difference. Common themes that emerge from the scan include: needs for access to and exchanges of information, needs for models and templates that have been tested on-the-ground, guidance on how to engage and disengage in ethical and equitable relationships (both within and outside of communities), needs to store and manage vast amounts of information in various forms and with built-in mechanisms for multilevel or tiered access and degrees of stringency in control of information flow. While some examples used illustrate the highest levels of community control achievable, most are premised on active participation and full and active representation, working and making decisions in collaboration, co-creating and co-managing new knowledge – and ultimately, sharing power. Perhaps beyond all other hurdles to mobilizing traditional knowledge and expertise for decision-making on biodiversity, is the inherent inequity in distribution of power that stands in the way of governments, academic scientists, policy makers and others seeking meaningful collaborations with Indigenous organisations and communities.

Key gaps

438. Though initiatives at giving local ecological knowledge a more central place in research and planning are increasing, there remain a number of key gaps that need to be urgently plugged. These include:

a) Such initiatives remain a tiny fraction of the practice in the formal world of research, planning, education, and decision-making, and need to be considerably increased in number and scope.

b) Their relative scarcity means that there is as yet no significant move to change the paradigms of formal systems in such a way that multiple knowledge systems and their varying philosophies/approaches are at their very core. For instance, there is probably no university in the world where teaching and research are completely or even predominantly based on such integrated knowledge.  It is symbolic of this gap, that even the IPBES initiative is called ‘science-policy interface’, and does not centrally integrate indigenous peoples and local communities in its core processes.

c) Most such initiatives are at the level of research, education, and planning, but avenues for indigenous peoples and local communities to take part in decision-making remain extremely limited, especially when it concerns formal sectors of society and economy, or institutions of governance at national and international levels. Without such access to decision-making, the use of local ecological knowledge will remain marginal.

d) Policies to protect or encourage local ecological knowledge, though increasingly being adopted in countries and international instruments, are usually not accompanied by policies that protect the social, political, economic, and ecological contexts within which local ecological knowledge originates and flourishes. Without this, local ecological knowledge often remains as ‘museumised’ items that are available to admire (and appropriate for use in formal systems), but not as living, evolving systems.

Prerequisites or conditions to meaningful integration

439. Further integration of local ecological knowledge into the science-policy interface requires commitment of all relevant parties to at least the following:

a) Acknowledgement of, and support to, the need to ensure continuation of the social, cultural, economic and political contexts within which such knowledge thrives. This means the full recognition of the territorial, cultural, and political rights and responsibilities of indigenous peoples and local communities. The UN Declaration on the Rights of Indigenous Peoples, provides a good basis for such recognition; such provisions need also to be extended to non-indigenous traditional communities.

b) Encouragement to oral forms of knowledge generation and transmission, even as the demand for ‘documentation’ gains ground, including through its promotion in modern institutions of learning.

c) Institutions and avenues for cross-fertilization between local ecological knowledge and modern science, learning from each other in respectful ways; this would include fundamental changes in formal education institutions to include ‘teachers’ from the indigenous and local knowledge systems, and changes in the curriculum and teaching methodologies to include local ecological knowledge and traditional means of knowledge transmission.

d) Safeguarding all the conditions of local ecological knowledge, and the rights of peoples and communities, in any moves to ‘document’ local ecological knowledge, including the requirement for free and prior informed consent from those whose knowledge is being documented.

e) Ensuring the IPR regimes do not allow for IPR claims on local ecological knowledge; moreover, comprehensively reviewing, with the involvement of indigenous peoples and local communities, all IPR regimes that promote monopolies and inequities in the use and transmission of knowledge, and bringing in forms of knowledge protection that are consistent with the values and cultures of all peoples.

f) Changing the discourse, e.g. using ‘knowledge’ in place of  ‘science’, and avoiding stereotypic dichotomies such as ‘practical’ for local ecological knowledge and ‘theoretical’ for modern science. Amongst the first steps could be to rename the current process ‘knowledge-policy interface’ rather than ‘science-policy interface’!

g) Ensuring and facilitating the full and meaningful participation of indigenous peoples and local communities in national and international policy processes.

N. Overview of a range of indicator processes on for the global biodiversity-related agreements and other related agreements and programmes
	Agreement
	Mandate
	Current situation

	Convention on Biological Diversity
	In 2002, in decision VI/26, CBD Parties agreed “to achieve by 2010 a significant reduction of the current rate of biodiversity loss at global, regional and national level as a contribution to poverty alleviation and to the benefit of all life on Earth”. Assessment of progress in achieving the 2010 biodiversity target and sub-targets is addressed in decisions VII/30 and VIII/15, which also introduce and elaborate a framework of 22 headline biodiversity indicators under seven focal areas, to be used to track progress towards the achievement of these targets.
	When the framework was adopted in 2004, some of biodiversity indicators were ready for immediate use at the global scale, but others required further development and testing. Both mature and emerging indicators are being tracked and developed at the global scale by a wide range of scientific organizations as part of the CBD-mandated 2010 Biodiversity Indicators Partnership (2010BIP)
 co-ordinated by UNEP-WCMC. The 2010BIP has established an independent Scientific Advisory Body to provide scientific oversight, review and validation of the indictor methodologies, and has recently convened an international expert workshop to review the use of indicators so that lessons can be learnt for the Post-2010 targets and indicators (see below).

	Ramsar Convention on Wetlands
	The Ramsar Convention adopted a set of eight outcome-oriented indicators (with 11 sub‑indicators) to monitor effectiveness of the implementation of the Convention
. 
	Methodological development for the Ramsar indicators varies. Some will be based on national reporting, others will use different sources. Workshops and focus groups are being carried out with scientific experts and agencies to further this development, however in some cases gaps will remain due to a lack of time and resources to access available data
. The Ramsar indicators and sub-indicators have substantial overlap with the CBD indicators. Institutionally there is also close engagement between CBD and Ramsar indicator processes. Through participation in expert group meetings, members of the STRP and Ramsar Secretariat have contributed to the development of the CBD indicators, whilst the Ramsar Indicators are being developed in close partnership with UNEP-WCMC and the 2010BIP.

	Convention on Migratory Species
	The CMS strategic plan includes 31 indicators under four objectives
. Besides process indicators relating to the implementation of the CMS strategy, the CMS indicator framework includes a number of impact indicators relating to the status and trends in, threats to, and level of protection of, migratory species.
	Development of migratory species indicators was recognized at CMS COP8 as an appropriate step towards an assessment of the contribution of the Convention in the achievement of the 2010 target. In this regard the CMS Secretariat is working closely with the CBD Secretariat and the 21010BIP in order to adopt indicators that contribute to measuring the achievement of the 2010 Target. Within this process, progress has been recently made in exploring the suitability of two existing indices, Red List Index and the Living Planet Index.

	Convention on International Trade in Endangered Species of Wild Fauna and Flora


	CITES has a Strategic Vision 2008-2013, that includes 40 indicators under 16 Objectives
. These indicators are almost entirely process-based, with no indicators relating directly to the status or trends in biodiversity. Despite the general view that indicators should be outcome-focussed there were challenges in reaching collective agreement on what they should be.


	The CITES Secretariat is a member of the 2010BIP and are collaborating on an indicator of the status of species in trade, however this is not being utilised by CITES and is purely a contribution to assessing progress towards the CBD 2010 target. However an additional indicator (3.4.1) is now being formulated, in consultation with IUCN, on CITES’ conservation impact. Although CITES gathers and holds a significant amount of population status and other information in documentation related to amendment proposals, the Review of Significant Trade and certain special reports, this data has not been easily searchable. A new on-line tool now being developed with UNEP-WCMC will make the Review of Significant Trade information easier to access and search. CITES needs to partner with other organizations in order to obtain the population status and distribution information that it does not regularly collect through its annual, biennial or special reports.

	World Heritage Convention


	The World Heritage Convention has adopted a results-based management framework with 12 indicators under four strategic objectives
. These include two indicators that relate to the state of conservation of sites, and one relating to the level of threat to sites.
	Member states are encouraged to take up the use of the indicators in their reporting but an analysis of the extent to which they have done so in reporting to date has not been made.

	UN Convention to Combat Desertification
	UNCCD is beginning to consider how to better incorporate biodiversity into its areas of work, including the development of indicators. 
	At the next COP Parties will be considering both indicators and reporting based on discussions that have already taken place in the CRIC. Both the SCBD and the 2010BIP will be participating in the UNCCD Conference of Parties in September 2009.

	Millennium Development Goals


	The MDGs are a set of eight goals, with associated time-bound targets, adopted by nations in order to reduce poverty in all its forms. Goal 7, to ensure environmental sustainability, incorporates four targets including the CBD 2010 Biodiversity Target. Four of the CBD biodiversity indicators within the 2010BIP are included as MDG indicators (two under Target 7a and two under target 7b).
	The UN Statistical Division maintains a database of MDG indicator data
 that is disaggregated by region and country, and by year. One of the major challenges is rationalising national data (from national reporting) with global data from the international agencies. There are ongoing efforts to achieve this. The same issues apply, regarding national capacity to measure and report on the indicators under MDG-7, as for the CBD indicators.

	Streamlining European 2010 Biodiversity Indicators (SEBI2010)


	Both the European Union and pan-European processes have adopted the target of halting the loss of biodiversity by 2010. SEBI2010 is a pan-European initiative led by the European Environment Agency (EEA) to ensure the development and uptake of a common set of biodiversity indicators to track progress towards this target.
	SEBI2010 has 26 indicators under seven focal areas
, and not unsurprisingly there is considerable overlap with the content of CBD indicator framework. Indeed this was actively worked towards, and the project coordination team included not only European agencies but also UNEP-WCMC with the intention of ensuring close linkages with other initiatives. SEBI2010 also works closely with the 2010BIP

	Circumpolar Biodiversity Monitoring Programme (CBMP)


	The CBMP was established to provide an integrated and sustained Arctic Biodiversity Monitoring Network. The CBMP functions as an international forum of key scientists and conservation experts from all eight Arctic countries, the six international indigenous organizations of the Arctic Council, and a number of global conservation organizations
.
	The CBMP is planning to develop 13 indicators during 2008-2010 and a further nine indicators in 2011-2012. The CBMP indicators and indices will facilitate the reporting of the Arctic’s progress towards the Convention on Biological Diversity’s 2010 target to reduce the rate of loss of biodiversity. In that regard there is significant correspondence with the CBD indicator framework.

	African Eurasian Waterbird Agreement (AEWA)
	The African Eurasian Waterbird Agreement (AEWA) is a stand-alone Multilateral Environmental Agreement (MEA) concluded in 1995 to improve the conservation and management of waterbirds in the African-Eurasian region on Appendix II of CMS. AEWA has adopted a strategic plan for 2009-2017, the goal of which is “to maintain or to restore migratory waterbird species and their populations at a favourable conservation status throughout their flyways”. The strategic plan includes 28 indicators under five objectives
.
	These indicators are primarily process-based, although some of them relate to the CBD focal areas of sustainable use, threats to biodiversity and resource transfer. AEWA also has a range of targets under the overall goal that relate to improving status and trends of migratory waterbird species and populations.

	Organisation for Economic Cooperation and Development (OECD)


	The OECD is a unique forum where the governments of 30 democracies work together to address the economic, social and environmental challenges of globalisation. The OECD maintains a database of national environmental indicators as essential tools for tracking environmental progress, supporting policy evaluation and informing the public. These indicators fall into ten categories.

	The indicators are endorsed by Environment Ministers and updated reports produced annually based on data provided by Member states’ authorities through national reporting, and from other sources. Reports are prepared by the OECD secretariat with support from the OECD Working Group on environmental Information and Outlooks. The OECD does note that that definitions and measurement methods vary among countries, and that inter-country comparisons require careful interpretation.


O. The experience of indicators at the regional level – SEBI2010

440. Streamlining European 2010 Biodiversity Indicators (SEBI2010)
 is a pan-European initiative led by the European Environment Agency (EEA) to facilitate the development and uptake of a common set of biodiversity indicators to track progress towards the target of halting the loss of biodiversity by 2010 adopted by both the European Union and pan-European processes. Development of the indicator set involved a wide range of individuals and organizations contributing directly and through working groups, and has so far resulted in a technical report describing the indicators and how they are calculated and used,
 and a first assessment of progress based on the indicators
. SEBI2010 has identified 26 indicators under seven focal areas, and not unsurprisingly there is considerable overlap with the content of CBD indicator framework. Indeed this was deliberately and actively worked towards so as to ensure a degree of coherence.

441. Some of the key challenges identified in initially developing the set of indicators was in finding indicators which could be calculated for as many pan-European countries as possible, given variation in data availability in particular, in reducing the set of proposed indicators to a manageable number, and in ensuring that the indicators chosen were the ones most helpful for understanding achievement of policy objectives. In addition, as the availability of data from public bodies varies, use was made of data from non-governmental environmental organisations, with the hope that the existence of the set of biodiversity indicators and their recognition in policy documents would motivate countries to improve data collection.

442. However it is important to recognise that these indicators essentially draw primarily on existing data and indicators, and that this brings inherent bias in terms of what data can be used, and the existing were developed for different purposes by different institutions. A working group was therefore established to explore how interlinkages between indicators could increase their value and address some of the concerns.

443. In a preliminary report,
 the working group considered that while the indicator-set has the potential to enable policy makers to evaluate the progress towards the 2010-target it is questionable whether on the currently produced indicators scientifically sound conclusions could be drawn. The working group considered that improvements were required to inform policy makers in a proper manner, and made the following preliminary recommendations in addition to a list of suggested short-term actions.

444. On the representativeness of the indicators:

a) improve or extend the existing indicators and the databases underlying them to take account of additional species groups and additional genetic resources;

b) seek ways to make more effective use other existing data sources where data are collected in an harmonised way;

c) develop and improve indicators in those areas currently not properly covered, such as those addressing threats, use (goods and services, and sustainable use), ecosystem integrity and responses; and

d) extend monitoring systems to improve coverage and consistency, using harmonised standards and being appropriately quality controlled.

445. On interlinkages between the indicators:

a) build models of the major cause-effect relationship using the DPSIR framework in a concerted scientific manner;

b) make temporal scales, spatial scales, baselines, assessment principles and critical levels more coherent so that indicators have the potential to provide a more coherent picture when taken together;

c) determine critical levels in order to assess whether marine ecosystems, forest and agriculture are sustainably managed; and

d) ensure that those facilitating development of national and regional biodiversity research strategies address these issues.

446. The preliminary report goes on to say that indicators inform policy makers about the actual change in biodiversity and its use over time and space, and that in combination with models they are an indispensable tool for determining the major causes, their relative contribution, and finding cost-effective measures. Evaluation of the progress to the target is important, but using indicators as a continuous feed back to adjust and fine tune policies is of much higher value. They go on to say that while the cost of implementing their recommendations is high, the societal cost of policy inaction or wrong policies based on invalid information will be much higher.

447. Other working groups are reviewing communications, and biodiversity and climate change.

P. Strengthening the linkages between biodiversity indicators at the global and national scales

448. Two brief notes follow, the first an analysis of what has been said on indicators in the national reports submitted to the CBD by Parties, and the second a series of personal observations by someone who has been involved in running indicator workshops at national and regional levels. Both are included, despite a degree of overlap in the messages they convey, because they each illustrate the current situation from a different perspective.

Reports to the CBD on national level indicators

449. National governments recognise the need to develop their own indicator monitoring programmes, both for national biodiversity planning and for reporting against international commitments like the CBD 2010 Target and the MDGs. This is also encouraged by a number of decisions taken by intergovernmental processes.

450. A review of the available 3rd and 4th National Reports to the CBD suggests that national indicators have been adopted using the CBD framework as a guide, but designed to fit the specific context of a specific country. There is widespread recognition of the importance of national indicators and reference is made in both 3rd and 4th National Reports to a very wide range of indicators. These span all seven CBD focal areas, although overall there is a greater reference to indicators under three focal areas: status and trends of the components of biodiversity; threats to biodiversity, and; ecosystem integrity and ecosystem goods and services.

451. Despite much progress, there is a general perception that further development of national capacity to develop, monitor and report against agreed indicators is required in large parts of the world. National focal points for conventions like the CBD are often required to complete indicator-based reports without access to all of the necessary data (or the technical agencies capable of delivering it) to facilitate accurate, up-to-date, scientifically credible and comparable reporting.

452. A more detailed review of the 47 4th National Reports to the CBD available in June 2009, which asked specifically about indicators, suggested the following observations.

a) Parties are in different stages as far as the use of national indicators to specifically measure progress towards the 2010 target is concerned. Some indicated that they do not have national indicators; some indicated that indicators are being developed; some mentioned indicators in their report but no further detail or data were provided, some eluded to indicators in the report and presented information showing trends in status of biodiversity and ecosystems. Few Parties reported on the indicators with evidence of use.

b) Numerous Parties mentioned they have not developed national biodiversity indicators. Reasons for this include a lack of administrative and technical capacity, inadequate funding available to the government, and political instability meaning routinely monitoring indicators was not feasible.

c) The majority of Parties listed indicators that were in development. Quantitative indicator data was not often presented as evidence of change. Some Parties used simple (qualitative) scoring to show if there has been progress, no change or negative development with regard to specific global 2010 indicators.

d) The majority of developing countries blamed their inability to routinely apply indicators on lack of capacity, lack of consistent trend data, absence of ecological baselines against which change is measured and lack of established monitoring systems. “Marginalisation” of environmental ministries and limited knowledge on the definition of indicators to measure progress towards the 2010 CBD target also hinders progress.

e) Although there is often a vast body of national data available on various aspects of biodiversity in a country, many of the data sets are “one-off” studies, often covering only a portion of the country. As a result, it can be a challenge to find ways of integrating different data sets and making them comparable to produce time series statistics.

f) A lack of institutional responsibility and accountability for biodiversity survey and monitoring makes it very difficult for some countries to establish and verify biodiversity trends. Data ownership and management were common problems. Many government institutions do not have data management structures in place so that data and information is often ‘person-bound’ rather than ‘institution-bound’.

g) Sustaining good biodiversity monitoring systems over time is a major challenge in some cases, particularly after donors exit.

Strengthening the linkages between biodiversity indicators at the global and national scales – a personal perspective

453. The following is based on experience UNEP-WCMC has gained from leading two indicator-related GEF projects, and one project supported by the UN Development Account. The Biodiversity Indicators for National Use involved experience in Ecuador, Kenya, Philippines and Ukraine, and the ongoing 2010 Biodiversity Indicators Partnership project (which has some national support components) and Building national capacity for policy-making and reporting on MDG-7 environmental sustainability and the 2010 Biodiversity Target project have so far involved regional workshops in Cambodia, Costa Rica, Kenya, South Africa, Thailand and Trinidad.

454. The CBD Conference of the Parties emphasised that national biodiversity strategies and action plans, as the primary mechanisms for the implementation of the Convention and its Strategic Plan, should be developed and/or reviewed with due regard to the relevant aspects of the four goals of the Strategic Plan, and the goals established by decision VII/30. The COP also invited Parties and Governments to use existing national indicators or to establish national indicators, as well as emphasising the need for capacity-building.

455. Having said that, experience from the 2010BIP workshops on national biodiversity indicators suggests that most of these countries are not developing indicators within the CBD 2010 target indicator framework per se, although some have carried out one-off exercises to compile relevant information for the purpose of the CBD 4th National Report.

456. The linkages between global and national biodiversity indicator production and use would appear to currently be weak, and there is even a risk of actions for global biodiversity indicator reporting being a distraction from national biodiversity conservation actions. One of the reasons for the few linkages of data and reporting between global and national biodiversity indicators is that they are mostly produced for different users and differed purposes.

a) Global scale: The motivations for global-scale indicators are usually: for reporting on progress in achieving global targets; as a communication tool by interest groups to raise awareness of particular topics; and to support global-scale strategic planning and prioritisation.

b) National scale: The aims of national-scale indicator development commonly include: to aid the design and monitoring of conservation strategies; to assist the development of policies and management plans for commercially important biodiversity; and to raise awareness and actions for topics of importance to interest groups, including NGOs and academia.

457. For an indicator to be produced on a consistent basis over time it is necessary for there to be an agency with this responsibility. This agency also has to have the capacity to obtain and analyse the data and communicate the results. One of the reasons for the very limited development of national biodiversity indicators in developing countries is that there is rarely an institution with a clear role and capacity for the consistent production of biodiversity indicators. And while there is usually some relevant data for the production of indicators, this is often not systematically gathered and used as indicators to support decision-making.

458. The principal need for biodiversity information at the national scale is to support the design and implementation of NBSAPs and biodiversity-relevant decision-making by all sectors of society. Very few developing countries have information management systems suitable for the inclusion of biodiversity and ecosystem service considerations in the design of their country’s development plans. Currently issues such as land use change for biofuel production or intensifying food production, or programmes for reducing emissions from deforestation and forest degradation are those that will require detailed information on the biodiversity values of major land areas, and changes in those values over time. These information needs may or may not coincide with those of international indicators and reporting requirements, but they will inevitably be the priority at the national level.

459. Based on these observations, it is suggested that the following two points need to be considered closely when developing successful biodiversity indicators to support management actions:
a) Indicators must be seen as part of a process of understanding and managing biodiversity and the natural environment. They are not the start or the end points for analysis and decision-making, but information tools to help identify and understand important issues and to monitor progress.

b) Indicators for reporting and management decision-making should be designed in relation to a description of the desired state or behaviour of a process or issue. Ideally the definition of desired states and behaviours of an issue should be informed by conceptual models including both biophysical and socio-elements and their relationships. Conceptual models and indicators of their variables also form the basis of models for scenario analysis, to explore possible consequences of policy options.

460. While global biodiversity indicators are undoubtedly important, in order to best support national efforts, further development of the indicator frameworks for MEAs and other international processes with national implications should probably focus on strengthening the information for actions to implement those agreements and processes at the national level, with global scale reporting and analysis a vital but secondary objective. This will help ensure that not only are national needs directly supported, but that there is therefore a clear “interest” in maintaining the relevant data into the future.

Q. International expert workshop on the 2010 Biodiversity Indicators and Post-2010 Indicator Development (6-8 July 2009)

461. In July 2009, UNEP-WCMC convened a workshop with the CBD Secretariat and the support of the UK Government to review the use and effectiveness of the 2010 biodiversity indicators, and to consider implications for development of the post-2010 targets and indicators. Discussions at this workshop, which involved 70 stakeholders from some 25 countries, focused on four key areas: sufficiency of the current 2010 biodiversity indicator set; its scientific rigour; the policy relevance of the indicators; and their effective communication.

462. The key lessons learnt were identified by participants as:

a) the framework is comprehensive, and can be mapped to other frameworks (such as DPSIR), but there have been problems showing how it fits together to integrate the indicators into a coherent story, and the complexity of biodiversity and of the framework is a continuing problem in terms of communicating to disparate audiences;

b) the framework is primarily structured around CBD priorities, but its relevance to other sectors and MEA processes is less clear, thereby hindering its uptake and use beyond the CBD, meanwhile the parallel development of the CBD targets/ goals and the indicator framework has led to a disconnect which was not intended;

c) the framework is flexible, thereby enabling implementation at a variety of scales, and focusing on outcomes has focused minds and spurred engagement, and this has facilitated political adoption, but the absence of clear targets and awareness raising is a barrier to arousing public interest;

d) there is a tension between scientific rigour and communicating the results of the indicators to a variety of audiences (both are needed), and  methods for assessing the significance of change, and distance to target are underdeveloped, which is a problem for both scientific rigour and communication of the results;

e) some indicators are well developed, others are still under developed, and the current indicator set is incomplete in a number of areas, including wild genetic resources, human well-being, ecosystem quality and services, threats, sustainable use, ABS and so on; and

f) there is no clear process or criteria for evaluating the scientific rigour of the indicators; the representatively and adequacy of the data underlying them needs to be transparently documented, and their geographic, taxonomic and temporal coverage needs to be improved;

g) the communication that has taken place has been ad-hoc, opportunistic, and more focused on reporting than a systematic effort to convey the lessons from the indicators, meanwhile biodiversity means different things to different sectors, and the messages from individual indicators and the set as a whole do not take this fully into account.

463. The full report was still being prepared when this gap analysis was completed, but the preliminary conclusions of the three day meeting pending review of the meeting report included the following.

a) A small set of (10-15) broad head-line indicators, clearly linked to the main target and/or sub targets, should be maintained/developed, based on a set of sub-indicators/categories in order to communicate the indicator set through key storylines and clear, policy relevant messages, while maintaining a flexible framework to cater for national/regional needs.

b) The current framework of global indicators should be modified and simplified into four focal areas: threats to biodiversity; state of biodiversity; ecosystem services; and policy responses. Existing indicators should be re-aligned with the new framework, as appropriate, in order to maintain continuity and enhance their use.  The relationships between the focal areas and indicators and new post-2010 targets should be clearly explained and documented, including the scientific basis and assumptions.

c) Some additional indicators on threats to biodiversity, status of species diversity, ecosystem extent and condition, ecosystem services and policy responses should be developed in order to provide a more complete and flexible set of indicators to monitor progress towards a post-2010 target and to clearly link actions and biodiversity outcomes to benefits for people.

d) National capacity for framework application, indicator development, data collection and information management should be further developed and properly resourced in order to strengthen countries’ ability to develop, monitor and communicate on a participatory, sustained and integrated basis.

e) Priority should be given to developing a communication strategy for the post 2010 targets and indicators in order to inform policy discussions and ensure effective communication of the multiple messages coming from the indicators into all sectors, ensuring that the relevance of the message to human wellbeing was clearly understood.

464. Additionally participants recognised that a flexible and inclusive process/partnership for post-2010 indicator development should be maintained and adequately resourced in order to increase collaboration in the development, quality control, implementation and communication of indicators at all levels, including the sharing of experience and the building of capacity.

R. Areas of overlap of various indicator processes with the CBD biodiversity indicator framework, an example using selected processes

	Ramsar Indicators of Effectiveness
	Global 2010 indicators
	SEBI2010 (Europe)
	MDG indicators

	A: The overall conservation status of wetlands

(i)      Status and trends in ecosystem extent

(ii)    Trends in conservation status of wetlands – qualitative assessment
	Trends in extent of selected biomes, ecosystems and habitats 
	Trends in extent and composition of selected ecosystems in Europe

Change in status of habitats of European interest 
	None

	B: The status of the ecological character of Ramsar sites

(i)      Trends in conservation status of Ramsar sites – qualitative assessment
	Ecosystem integrity and ecosystem goods and services: connectivity / fragmentation of ecosystems
	Change in status of habitats of European interest

Changes in patch size distribution of natural areas

Status and trends in the fragmentation of river systems
	None

	C: Water quality

(i)      Trends in dissolved nitrate / nitrogen concentration

(ii)    Trends in Biological Oxygen Demand (BOD)
	Ecosystem integrity and ecosystem goods and services: water quality of freshwater ecosystems
	Nutrients in transitional, coastal, and marine ecosystems

Water quality in freshwater 
	None

	D: The frequency of threats affecting Ramsar sites

(i)      The frequency of threats affecting Ramsar sites – qualitative assessment
	Trends in nitrogen deposition

Trends in invasive alien species
	Critical load exceedance for nitrogen

Alien and invasive alien species in Europe

Impact of climate change on biodiversity: species abundance indicator
	None

	E: Wetland sites with successfully implemented conservation or wise use management plans

(i)      Trends in management effectiveness in Ramsar sites

(ii)    Management effectiveness in Ramsar sites – distribution of scores
	Protected areas management effectiveness
	None
	None

	F: Overall population trends of wetland taxa

(i)      Status and trends of waterbird biogeographic populations
	Trends in abundance and distribution of selected species
	Trends in abundance and distribution of selected species: European butterflies and common birds
	None

	G: Changes in threat status of wetland tax

(i)      Wetland Red List Index
	Change in status of threatened species
	IUCN Red List for European Species

Change in status of species of European interest
	MDG7: Ensure environmental sustainability

7.7 Proportion of species threatened with extinction 

	H: The proportion of candidate Ramsar sites designated so far

(i)      Coverage of the wetland biodiversity resource by designated Ramsar sites
	Coverage of protected areas and overlays with biodiversity

Status of resource transfers: official development assistance in support of the Convention
	Trends in national establishment of protected areas

Designated sites under the EU Habitats and Birds Directives 
	MDG7: Ensure environmental sustainability

7.6 Proportion of terrestrial and marine areas protected.


S. Review of assessments and their role in the conservation and sustainable use of biodiversity and ecosystem services

465. Assessments are social processes, which aim to bring the findings of science to bear on policy and decision-making.  They involve a dialogue and interface between the policy or decision-making community and the scientific community, in order to: 1) determine and articulate policy needs for scientific information; 2) to respond to those needs through a credible process of information compilation and then critical judgement of that information; and 3) the communication of the assessment findings to decision-makers in a policy-relevant manner. Although scientific reviews have been widely conducted, assessments on biodiversity and ecosystems services, which provide critical judgement of the information in response to the needs of decision-makers, are relatively recent.

466. Assessments can be undertaken at multiple scales, to meet the needs of multiple or single decision-makers, and there is a wide variety of existing and recent assessment initiatives focused on biodiversity and ecosystem services at global, regional, national and local scales.

Recent and ongoing assessment initiatives

467. During the last decade, there has been a proliferation of assessments relating to biodiversity and ecosystem services, at global and sub-global scales.  Drawing on early experiences of the Intergovernmental Panel on Climate Change (IPCC) and other assessments such as on ozone and on biodiversity in the 1990s, the most recent series of global assessments have increasingly been designed to be policy-relevant, credible and legitimate. They have also increasingly aimed to be more integrated in the manner in which biodiversity and ecosystems services issues are assessed.

468. Key amongst recent global assessments of biodiversity and ecosystem services have been the Millennium Ecosystem Assessment (MA), the 4th Global Environment Outlook (GEO4), the IPCC 4th assessment report (AR4), the International Assessment of Agricultural Science and Technology for Development (IAASTD), the Comprehensive Assessment of Water Management in Agriculture (CAWMA), the 2nd Global Biodiversity Outlook (GBO2), the 2005 Forest Resources Assessment (FRA), the Global International Waters Assessment (GIWA), and the global Assessment of Peatlands, Biodiversity and Climate Change.

469. The thematic focus of recent global assessments varies between those focusing strictly on biodiversity assessment, such as the GBO or IUCN Red List assessments, those encompassing a broad ecosystem service assessment, such as the MA and GEO, and those focussing on a narrower range of specific ecosystem services, such as FRA, GIWA, IAASTD, LADA. Likewise, many of the recent and ongoing global assessments cover a full range of ecosystems, such as in the MA, GEO, and IPCC, and some focus on specific ecosystem types, such as GIWA, LADA, FRA, and the Assessment of Peatlands, Biodiversity and Climate Change.

470. Most recent and ongoing assessments evaluate both environmental and socio-economic factors. Key elements include: status and trend of natural resources and their relationship with human well-being and development, environmental issues and impacts of drivers of change on the environment, and scenarios and response options. Only one of the ongoing global assessments, the Global Biodiversity Outlook (GBO), additionally evaluates the implementation of a specific corresponding policy mechanism (the CBD) for its impact on biodiversity and ecosystem services. The World Water Development Report (WWDR) and the Comprehensive Assessment of Water Management in Agriculture (CAWMA) also considered the effectiveness of resource management, but not with regards to a particular policy, and the MA considered the effectiveness of a broad range of policy responses, but not comprehensively with regard to particular policy mechanisms.

471. In addition to variation in content and coverage, recent assessments also vary considerably in their design and process. Some, such as the MA and GIWA, were designed as one-off assessments that could be repeated in the future should the demand and resources exist. Others, such as GEO, GBO, IPCC, and FRA, are part of ongoing assessment initiatives (see diagram illustrating schedule and Table below).  Some, such as the MA, the IPCC and GEO, involve a broad spectrum of the scientific community, whilst others, such as the GBO and FRA, are based on contributions from a more selective group of experts (see Table below).  The breadth of stated target audiences also varies considerably between assessments.

472. There is a wide range of scientific community and non-governmental involvement in assessments. Assessments with high numbers of individual involvement (1000-2500 individuals) include MA, IPCC, GIWA, and the RedList assessments. Assessments with medium involvement (400-900 individuals) include CAWMA and the GEO. Assessments with low involvement (<60 individuals compiling the assessment material) include AoA (GMA), FRA, TEEB, GBO, and WWDR. Despite the relatively smaller number of scientists involved in some of these processes, many of these assessments have very strong and credible scientific involvement within multi-stakeholder advisory groups or guidance teams, and often draw on the work of many hundreds or more individuals beyond the direct assessment team.

473. In the case of terrestrial biodiversity and ecosystem services, the vast majority of the data and much of the expertise for its analysis is found in civil society – including in the various science institutions and networks, and in non-governmental organisations at national, regional and international scales. Data, information and expertise is also held by local communities, and the private sector (especially in the case of some provisioning services).

474. A number of recent global assessments, such as GEO4, and the IPCC 4th assessment, have been overseen by intergovernmental governance bodies, providing significant legitimacy for their findings amongst national governments.  In the case of the MA and IAASTD, the assessments were overseen by a multi-stakeholder board, including governmental, non-governmental and private sector stakeholders.  Experiences from these and earlier assessments, such as the Global Biodiversity Assessment in the mid-1990’s, suggest that strong governmental involvement in assessment governance supports (although does not guarantee) the uptake of assessment findings by governments.  In addition to Governments, many civil society actors, including NGOs, private sector organisations, and community groups are also key users of assessment information.

475. Along with the recent proliferation of global assessments, there has also been an increasing number of sub-global assessments conducted and planned in the last decade – at scales from continental to local communities.  The MA, GIWA, GEO4 and IAASTD explicitly included sub-global (in most cases regional, and in the case of the MA some multi-scale) assessment elements. A range of independent regional assessments have also been conducted, such as the Arctic Climate Change Impact Assessment, and there have been many national level assessment-type activities, often as part of national state of the environment reporting processes. In the coastal and marine realm, the Global and Regional Marine Assessment Database (GRAMED) lists more than 70 regional assessments.

476. Sub-global assessments vary considerably in their scope and coverage, depending on the geographic location and information needs for decision-making at the scale of assessment. They also use a wide variety of data and indicators, which has allowed for those assessments to better respond to user needs at the scale of operation.

Schedule of key international biodiversity and ecosystem services assessments, 2000-2010.
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GIWA - Global International Waters Assessment; MA – Millennium Ecosystem Assessment; WWDR – World Water Development Report; FRA – Forest Resources Assessment; LADA – Land Degradation Assessment; IPCC – Intergovernmental Panel on Climate Change; GBO – Global Biodiversity Outlook; CAWMA – Comprehensive Assessment of water management in agriculture; GEO – Global Environmental Outlook; IAASTD – International Assessment of Agricultural Science and Technology for Development; AoA (GMA) – building the foundations for a Regular Process for the Global Reporting and Assessment of the state of the marine environment, including socio-economic aspects.

Strengths of existing processes

477. There is no doubt that issues which have been treated comprehensively by a credible, legitimate and relevant assessment processes have had higher political prominence, and have been addressed in more comprehensive and sophisticated ways in policy fora than those issues which have not been considered by such assessments. The Scientific Assessments of Ozone depletion, and the IPCC, for example, have had considerable impact on the discourse and (in the case of climate change, ongoing) policy processes. It is a widely held belief that this is in large part due to the intergovernmental character of the governing bodies of these assessments. These assessments are frequently cited as the latest source of credible information, including in decisions of the MEAs and in ongoing policy dialogues.

478. The Millennium Ecosystem Assessment, despite being frequently cited as falling short in its communication potential, has however brought the concept of ecosystem services, and to some degree the process of integrated assessment, into mainstream environmental and development political processes, and is frequently cited in environmental, and development dialogues. Likewise, GBO2 remains a key point of reference within the CBD to the status of global biodiversity. For those user communities that have requested scientific information, and for which assessments have been undertaken at the particular scale and with the particular focus of relevance, there have been considerable benefits from the recent series of assessment initiatives.  In particular, regular assessments, such as the IPCC, the Ozone assessment, the GBO, and FRA, provide an opportunity to periodically update the state of knowledge, and to provide focused assessment on emerging policy issues.

Weaknesses, gaps and needs in assessment processes

479. Although many recent assessments have been designed with the explicit intention of influencing decision-makers within the context of Multilateral Environmental Agreements, only very few, including the MA, IPCC, LADA and GBO, have been explicitly endorsed by those MEAs that they seek to inform. Of the assessments explicitly endorsed or otherwise officially recognised by MEAs, only the IPCC and GBO are anticipated to be repeated in the future - the remainder were conceived as one-off initiatives. Other assessments, such as GEO and GIWA have been endorsed by other decision-making, or intergovernmental, fora such as the UNEP Governing Council. Lack of endorsement by the MEAs can restrict the ability of MEA Secretariats to play a role in supporting the assessment processes, and communicating their findings to Government users. Although some assessments with intergovernmental governing bodies have had relatively little impact on policy processes, it is clear that formal recognition and endorsement by users is critical for the successful impact of an assessment.

480. At the sub-global scale there remains relatively little coherence or coordination between approaches to assessment within and between scales.  Even those assessments that are well networked within the MA follow-up process make use of a wide variety of data and indicators within a diversity of thematic scope and geographical coverage, which complicates the synthesis of lessons across assessment initiatives, and hampers the process of drawing conclusions relating to multi-scale aspects of biodiversity and ecosystem services. There remains significant potential for better linking assessments at different geographic scales, and with different but related thematic foci, through the use of a core set of common, scaleable variables. This would allow for the assessment of linkages between ecosystem services at different scales – for example global climate regulation and local climate-related hazard prevention. Likewise, effective and coherent assessments linking global and local values of biodiversity conservation have been limited to date.
481. A wide variety of conceptual frameworks are also used for assessment design and implementation, although at a global scale for recent integrated assessments, and in many regional and national assessments, there has been an increasing convergence on variations of the framework developed in the MA global and sub-global assessments (an ecosystem services and human well-being focused variation of the DPSIR framework). The forthcoming publication of the MA methodology manual, currently being finalised by UNEP-WCMC and partners, is likely to help considerably in bringing coherence to assessment process and design in the future, although there remains a continued need for coordination, and remains a gap in any process by which syntheses from the ongoing and completed sub-global assessments can be drawn in the future.

482. Many assessment initiatives have been limited by data and information availability. This is the case at all geographic scales for a range of ecosystem services and for biodiversity. Gaps in data for biodiversity and non-provisioning ecosystem services are particularly widespread, and in many cases prevent more comprehensive assessment being completed at global, regional, national or local scales.  In terms of scope and coverage of ecosystems considered by biodiversity and ecosystem services assessments, there has also been relatively less assessment focussed in some key biomes and system types, including islands, mountains, wetlands, oceans, polar and urban systems. Relatively less attention has also been given to regulating and supporting services, and there remain key assessment gaps on the interlinkages between biodiversity and climate change.

483. Whilst there are expected to be ongoing periodic assessments planned that focus on climate (IPCC), water (WWDR), forest resources (FRA) and biodiversity (GBO), (see diagram illustrating schedule) few of these or other ongoing assessments provide flexible mechanisms to respond to demands from Multilateral Environmental Agreements for targeted or rapid integrated assessments on emerging issues relating to biodiversity and the full spectrum of ecosystem services.  In addition, although there may be spin-off benefits from the convening of the scientific community which helps to accelerate the publication of scientific papers, the long time-scale periodicity of the ongoing global assessments can preclude responding to many emerging issues in a timely manner to guide decision-making, even for those selected issues which are covered by such assessments.

Global assessment initiatives relating to biodiversity and ecosystem services
	Assessment
	Focus
	Timeframe
	Key elements
	Scale
	Scientific Involvement
	Target audience
	Website

	CAWMA
	Water and Agriculture
	One-off.
	Benefits, costs and impacts of water management.
	Global and national (developing countries).
	~700 agricultural and environmental scientists.
	Investors, private sector, and decision-makers. 
	www.iwmi.cgiar.org/Assessment/


	FRA
	Forest resources
	Periodic (5 years)
	State of forests, drivers of pressures and change.
	Global, regional, and national.
	Global advisory group guides compilation of national data.
	National policy-makers, and international negotiations.
	www.fao.org/forestry/fra


	GBO
	Biodiversity
	Periodic - 2001, 2006, 2010
	Status and trends of biodiversity and analysis of CBD implementation. 
	Global.
	Summary of existing information by selected experts.
	CBD and governments.
	www.cbd.int/gbo


	GEA
	Energy
	One-off.
	Issue analysis and assessment of challenges.
	Global, regional, national, typological.
	~25 experts.
	UNCED, CSD, and EU Energy Initiative for Poverty Eradication.
	www.iiasa.ac.at/Research/ENE/GEA


	GEO
	Environmental change and development
	Periodic global and regional assessment. Ongoing sub-global reporting.
	State and trends of environment, human dimensions of change, scenarios.
	Global and regional.
	~400 individual scientists involved as authors and reviewers in GEO4.
	UNEP Governing Council, and governments.
	www.unep.org/geo 

	GIWA
	International waters
	Global assessment in 2006, sub global assessments in 2005.
	Status and scenarios for transboundary waters (coastal and inland).
	Global, regional, and subregional.
	~2000 experts and scientists. 
	Decision-makers, environmental managers, GEF and its partners.
	www.unep.org/dewa/giwa/


	IAASTD
	Agriculture
	One-off
	Agricultural knowledge, science and technology.
	Global and 5 regions.
	~900 experts and scientists. 
	National and local governments, and  international agencies.
	www.agassessment.org/


	IPCC
	Climate change
	Periodic (~5 years)
	Assessment causes, impacts, and scenarios for adaptation and mitigation. 
	Global, regional, and sub-regional.
	~2500 authors and reviewers in AR4.
	Public, private sector, national and international conventions.
	www.ipcc.ch 

	LADA
	Land degradation
	One-off
	Status assessments, monitoring methodology, strategy recommendations.
	Global, national and local.
	22 international and national partner organizations and agencies.
	UNCCD and national governments.
	www.fao.org/nr/lada/


	MA
	Ecosystem Services and Human Well-being
	One-off global assessment 2001-2005. Sub-global assessments ongoing
	Assessment of status, scenarios and response options.
	Global and ~30 sub-global assessments from local to regional.
	~1300 individual scientists involved as authors and reviewers.
	CBD, Ramsar, UNCCD, CMS, and Private Sector
	www.MAweb.org 

	Red List
	Conservation status of species in the wild
	Ongoing assessment, with periodic updates
	Threat assessment of species.
	Global.
	~2500 members of IUCN’s Species Survival Commission.
	Species conservation practitioners and policy makers.
	www.iucn.org/redlist


	TEEB
	Economics of biodiversity and ecosystem services
	One-off, currently ongoing
	Analysis of costs of biodiversity loss and ecosystem services, and costs of management. 
	Global.
	Selected experts. 
	Decision-makers, and CBD.
	ec.europa.eu/environment/nature/biodiversity/economics


	WWDR
	Water resources
	Periodic - 2003, 2006, 2009
	Status assessment on freshwater resources and analysis of management.
	Global, regional, and basin.
	24 UN agencies + international partners.
	Decision-makers.
	www.unesco.org/water/wwap/wwdr



T. Examples of horizon scanning and futures techniques for providing early warnings on emerging issues of concern

484. Horizon scanning can be defined as “the systematic examination of potential threats, opportunities and likely future developments which are at the margins of current thinking and planning”
. It can be used as the first stage in a futures or foresight approach, where horizon scanning identifies emerging issues and trends that can then be explored in detail using a diversity of futures techniques. Such approaches are best developed in the business sector for analysis of future markets, strategic planning and risk management, but have been increasingly used by governments, particularly in response to international security and health concerns. The environment, including biodiversity, has increasingly featured in such exercises with recognition that environmental degradation will have a significant impact on future development, security and the economy. In turn, a number of programmes have emerged to assess the potential impacts of future social, economic and environmental trends on biodiversity.

The horizon scanning process 

485. A useful generic framework for horizon scanning is proposed by the SKEP (Scientific Knowledge for Environmental Protection) ERA-Net project, based on their review of environmental horizon scanning across EU member states
. This presents a process with three main elements:

486.  Gathering knowledge: a first step that generates a large volume of information on future issues and trends from a wide range of sources e.g. science and technology publications; conference proceedings, patent applications; media sources; policy and political developments; and individual testimonies from experts, activists, analysts, politicians, business leaders and lay people. This information can be gathered with broad literature and internet reviews; and by stakeholder engagement through interviews and workshops.

487. Organizing knowledge: developing scenarios, sorting issues for their likely importance and prioritising issues for further exploration.  This tends to involve the use of criteria that ‘rank’ issues on likely importance, and consultative process with stakeholders.

488. Using the outputs: e.g. to inform research strategies, design policies or to initiate and inform dialogue with stakeholders.

489. The SKEP review stresses the need for adequate stakeholder engagement in each stage of this process to gather knowledge from all relevant sources; confront different perspectives; make planning procedures more legitimate and democratic and ensure stakeholders are committed to implementation. This is particularly important where issues are highly contentious or there is a high degree of uncertainty. This will require adequate participation of all stakeholders including researchers, policy makers and the public. 

Futures techniques and initiatives

490. In addition to scenarios, which are discussed elsewhere in this gap analysis, a wide range of futures techniques can be used to explore issues raised through horizon scanning, ranging from the simple workshop-based techniques, to the highly sophisticated. Examples are provided  in the following table as illustrations of some of the most relevant initiatives.
491. A number of countries have established national horizon scanning or foresight initiatives that cover sustainable development and environment issues, including biodiversity (some examples are included in the table).  These have not been reviewed comprehensively but are likely to provide important sources of information that could be integrated into international assessments.

492. Finally, even a quick literature review reveals significant published research concerned with future trends and scenarios for biodiversity - including those linked to one or to multiple drivers of biodiversity loss such as agriculture, land use change, climate change, energy scenarios etc.  Without more extensive review it is not possible to know how involved policy makers have been in this research or the uptake of such research in policy making. 
Examples of futures initiatives
	Organisation
	Programme
	Description
	Outputs

	Africa Biodiversity Collaborative Group
	Mapping future trends and interventions for biodiversity policy over the next 10 years.

	On 15 May 2008 ABCG organised a meeting on Mapping future trends and interventions for Biodiversity conservation in Africa over the next 10 years supported by the USAID/Africa Programme
. The meeting sought to identify the drivers of past, present and future change in biodiversity in Africa, map trends and identify predictable trends and key uncertainties. This meeting was followed by a workshop on The Future of Biodiversity in Africa (September 2008) where African conservation leaders were engaged in narrating alternative futures for biodiversity in Africa and interventions appropriate for USAID and other stakeholders into the future.  This exercise produced a shared vision statement and highlighted key necessary interventions for biodiversity. This was used by African partners and by US AID and other donors in their biodiversity programming.
	Vision for biodiversity and reports

	Institute for Futures Studies and Technology Assessment
	
	German non-profit research institute. Addresses a range of sustainable development issues.
	Various

	IUCN
	Future of Sustainability
	This is an international consultative process aiming to develop a new sustainability vision and strategy relevant to the global challenges of the 21st century such as climate change, peak oil, continuing loss of biodiversity, poverty and unsustainable production and consumption. It aims to engage leading thinkers and institutions from around the world at global and regional level, and from different constituencies including conservation and environment leaders; government representatives; economists; the social justice community; business leaders; and young people. It is employing traditional discussion forums as well as Web2 and mobile phone technologies to generate and share new concepts. The ideas generated by the initiative will help inform the long-term direction and strategy of IUCN.
	Various

	Landcare Research
	Future Scenarios for New Zealand Biodiversity
	Four contrasting futures scenarios.
	Reports and Scenarios game

	OECD 
	International Futures Programme


	The OECD International Futures Programme aims to provide the organisation with an early warning of emerging issues, pinpoint major developments, and analyse key long-term concerns to help governments respond. The Programme uses a variety of tools including multi-year projects, high-level conferences, expert workshops, and consultations, a futures-oriented online information system, and a network of contacts from government, industry, academia and civil society. Ongoing projects include ‘The Bioeconomy to 2030
 – focusing on the broad range of economic activities arising from the biosciences (including biofuels).  
	Various

	Scientific Knowledge for Environmental Protection- EU Framework project
	Workpackages include investigating emerging issues for future research planning
	Network of Environmental research funders with aim of improving co-ordination of research. 
	Various. Including on emerging technologies and review of horizon scanning approaches across European Member states.

	Shell
	Global energy scenarios 2050
	To assist thinking about the future of energy, Shell has developed two scenarios
 to describe alternatives ways that energy consumption and production may develop. Shell uses these scenarios to test their strategy against a range of possible long-term developments and to examine and communicate ways in which a more sustainable future could be achieved.
	Scenarios reports and toolkits

	Siemens
	Pictures of the future programme
	Scenarios of tomorrow’s world and technologies over next two decades, including environmental technologies
	Quarterly publications

	The next 20 years series
	Forecasts on the future
	Online discussion and (US-based) seminar series on emerging trends and scenarios 
	Online resource includes selected articles on all key trends

	University of Cambridge, UK and the Cambridge Conservation Initiative
	Conservation Futures Programme
	Partnership between the university of Cambridge and 8 conservation organisations (BirdLife International, British Trust for Ornithology, Fauna and Flora International, RSPB, IUCN, TRAFFIC, Tropical Biology Association and UNEP-WCMC) to identify and address emerging issues for conservation and to foster closer integration between research and policy
	Includes Sutherland et. al. ‘An assessment of the 100 questions of greatest importance to the conservation of global biodiversity’ a collaborative exercise between CCI and a range of other partners. 


	University of Stellenbosh
	South African Institute for Futures research
	Specialises in futures research as support for corporate strategic management
	Various (e.g. ecosystems and business)

	UK Global Environmental Change Committee
	Global Biodiversity Subgroup
	Group consisting of key government and other funders of biodiversity research in UK. Set up to identify and review research gaps and recommend strategic priorities for UK and EU science.   
	Most recent reports on Ocean Acidification and Biodiversity and climate change.

	UK Government Office for Science 
	Horizon Scanning and Foresight programmes
	Regular cross-government strategic Horizon Scans- particularly to spot implications of emerging science and technology; and in depth exploration of selected issues using a range of futures techniques.  Current topics include Land Use and Sustainable Energy 
	Sigma scan- issues across public policy agenda

Delta scan-future science and technology issues and trends and their implications

Briefing papers on key S+T issues

Reports on future evolutions and challenges and options to address these



	US Environmental Protection Agency
	Environmental Futures Programme
	Programme to develop organisational capacity for foresight and pilot futures activity on key issues
	Recent outputs include a review of ‘Second life’ and potential opportunities for EPA

	Wildlife Conservation Society
	Futures Group
	The Wildlife Conservation Society (WCS) futures group was formed in 2004 to give WCS broad guidance on how it should think about the long-term future. Through a process led by Bio-era (an independent research consulting firm) the group developed a series of scenarios
 to explore how conservation activities and strategies might shift over the next 20 years in response to global circumstances and the interplay between politics, technology, economics; and to highlight where WCS might need to adapt its strategies and develop new capabilities. WCS view these scenarios as a ‘first step’ in thinking about how opportunities and challenges for conservation could change in the future; and to engage stakeholders in further discussion.
	‘’Future of the wild’ report- 6 scenarios and key questions raised for WCS/conservation


U. Review of Capacity Fundamental to the Science-Policy Interface through National Capacity Self-Assessments

493. Capacity building for biodiversity and ecosystem services is a cross-cutting and multi-level key constituent for environmental governance in which all legitimate stakeholders exercise their rights equitably, through informed and active participation. The importance of capacity building is recognized by all Rio Conventions
 and actively implemented by national and international stakeholders.
494. There are three levels for targeted national capacity building action: the individual, the institutional and the national systemic levels. Capacity building efforts are likely to have the greatest impact if they are considered as part of a holistic approach. The outcomes to be achieved should contribute to all levels, especially the individual and the institutional. 
495. There are many institutions, programmes and processes supporting capacity building in developing countries and countries with economies in transition, including UNDP, UNEP and FAO, GEF and a wide range of other multilateral and bilateral development assistance agencies, most of the MEAs, as well as some assessment processes. For example the following.
496. The UN Development Assistance Framework (UNDAF)
 describes how UN agencies and programmes working at the national level can coherently respond to the priorities identified in national development frameworks supporting countries in achieving MDG-related national priorities. Capacity building needs of developing countries are identified in many of the National Biodiversity Strategies and Action Plans (NBSAPs) developed in the context of the CBD, the Poverty Reduction Strategy Papers, the National Adaptation Programmes of Action to Climate Change, and so on. Building on these nationally identified priorities, the UN Development Assistance Framework identifies how UN agencies and programmes working at the national level can support countries in achieving MDG-related national priorities.

497. The UNEP Bali Strategic Plan for Technology Support and Capacity-building
 provides for a framework and systematic measures for technological support and capacity building based on national or regional priorities and needs:

a) To strengthen the capacity, in particular of developing countries and countries with economies in transition, to, inter alia: participate fully in the development of coherent international environmental policy, particularly with regard to MEAs; improve compliance with international agreements and implementation of their obligations at the national level; and improve achievement of national environmental goals, targets and objectives; and 
b) To support a number of important capacity building needs, including the need to strengthen national capacities for data collection, research, analysis, monitoring and integrated environmental assessment; support for assessments of environmental issues of regional and subregional importance and for the assessment and early warning of emerging environmental issues; support for scientific exchanges and for the establishment of environmental and inter-disciplinary information networks; and promotion of coherent partnership approaches.

498. The National Capacity Self-Assessment (NCSA) programme for environmental management,
 established by the GEF, in collaboration with United Nations Development Programme (UNDP) and the United Nations Environment Programme (UNEP), to identify capacity needs of developing countries to effectively meet the challenges of national and global sustainable development and environmental governance, and to strategically enhance their capacity.

499. However, despite these efforts, there remain considerable gaps in capacity relevant for the science-policy interface on biodiversity and ecosystem services in developing countries, and the capacity divide continues to be a severe obstacle to equitable participation of developing countries and those with economies under transition in the processes relevant to the science-policy interface on biodiversity, ecosystem services, and beyond.
,

500. A sample of 26 NCSA reports
 (out of 80 completed projects with reports accessible through the Programme’s website) was analysed for common capacity priority constraints. Because of the cross-cutting nature of natural resources, relevant needs identified under cross-cutting issues
 were considered, in addition to findings under the biodiversity thematic assessment. Specific objectives
 of NCSAs varied according to each country’s background, however most recommendations strongly supported the strengthening of existing institutional frameworks along with meeting individual capacity needs to supply needed human capacity. The results of this review are used in the following analysis.
Capacity for effective communication of knowledge needs

501. In countries with limited scientific and technical capacity, instructions on research priorities from policy makers are often ‘vague’ since they tend to leave science to scientists. There is a minimum level of environmental awareness needed on the part of policy makers to adequately formulate the need in term of scientific information for the policy processes.
502. Academies of Science, Science and Technology Councils and other similar institutions play vital framework and coordination roles for knowledge production, standardization and management. However these institutions lack in many developing countries; and where they exist, they largely depend not on funding from national government but often support from abroad. For example in Africa in 2001, only nine out of 53 countries had independent Science Academies.

503. Effective coordination of scientific and technological research has the potential to stretch often limited budgets. This is particularly essential in developing countries and economies in transition where R&D budgets as a proportion of national GDP is very small.
 Cooperation between researchers and institutions inside a country, including data and facilities sharing, can improve its effectiveness in knowledge production.
NCSAs highlighted the following as some of the key priorities in identifying and communicating knowledge needs:

a) build institutional capacity in assessing research gaps for actual and future knowledge and information needs for  effective policy-making;

b) create or strengthen frameworks to guide research programmes in a coherent manner, responsible for standardised research (serve as guarantors of research quality) and increase credibility in science-policy interface;

c) establish clear coordination mechanisms between knowledge producers and knowledge users to support policy-making processes; and

d) build institutional capacity to raise funds (from government, business and elsewhere) for research projects and programmes for individual and institutional capacity building, and knowledge production.

Capacity for effective production of scientific knowledge relevant to policy needs

504. Adequate information for the science-policy interface is lacking where knowledge generation capacity is in short supply or poorly coordinated. In the absence of empirical data, one alternative is the knowledge gleaned from case studies as source of information. Often the urgency and scale of challenges at hand do not favour such an approach.

505. Where scientific and technological capacity is in good supply, by pursuing their endogenous interests, researchers’ combined output generate enough new knowledge out of which needed information to feed into decision-making processes can be assembled. However, in developing countries, such capacity tends to be lacking. This leads to channelling of existing capacity to more policy-specific areas of need. The resulting lower visibility and presence at the global stage has potential to affect scientific legitimacy in the science-policy processes.

506. In the absence of adequate scientific information, policy makers’ choice is either to rely on less relevant information, outsource such advice from abroad, or ignore the need for scientific advice in policy-making. Credibility of scientific knowledge and legitimacy of the scientific community might be compromised. Other salient priorities include:

a) consolidating education in science and technology from primary to tertiary, to nurture talents and produce the number of graduates needed by institutions and the community at large;

b) building sufficient level of individual scientific manpower (taxonomists, ecologists…) to document and supply baseline data, knowledge and information on key components of biodiversity and natural resources;

c) building adequate data and knowledge management capacity (establish, consolidate and utilise baseline and monitoring data) to support planning mechanisms at various levels;

d) strengthening capacity to link scientific research with indigenous knowledge in all areas in addition to the traditional sectors of traditional medicine and food production;

e) developing, adapting and monitoring practical indicators and putting in place early warning systems for environmental emergencies to inform policy response; and
f) using innovation in research and policy-making to respond to new threats such as the invasive species or climate change to biodiversity and natural resources.
Capacity for effective communication of knowledge to decision makers and the public at larger

507. Putting in place legal framework that gives a right to participate is not enough to generate people’s participation.
 Effectiveness of community participation in environmental decision-making requires an understanding of political context, suitability of the decision-making process, and community awareness of environmental issues. The lack of adequate level of awareness has double negative implication: low level of public participation to decision-making and difficulties in complying with resulting new policies. Therefore achieving good level of awareness about environmental issues among the general public is a major goal in capacity building. The following were also identified as ways of building this capacity by NCSAs:
a) build capacity of policy-makers to grasp the essence of environmental issues, key concepts to effectively use scientific information in their deliberations;

b) build capacity of knowledge producers to communicate effectively their findings to policy makers and the large public;

c) use training, education and awareness-raising as channels to knowledge and information sharing with the public to gain their interest and participation;

d) strengthen capacity to document and disseminate indigenous knowledge and practices in natural resources management beyond the traditional sectors of traditional medicine and food production; and

e) facilitate access (availability and accessibility) to knowledge and information between all interested stakeholders.

Capacity for effective use of knowledge in formulating policy choices and their implementation

508. Rio Conventions obligations consistently call for the establishment of legal and institutional enabling frameworks at national level for their implementation. This constitutes the overall environment in which policy making processes can take place. It facilitates the mainstreaming of environmental issues into national plans and provides required resources for action. The increase in the number of ministries of environment throughout developing countries over the past three decades is herald to reflect the acceptance of environmental issues as a priority.

509. However a sizeable number of NCSAs reported ineffective frameworks to guide action for biodiversity and natural resources in a coherent manner. The need for inter-institutional coordination and participation mechanism was also underlined.

510. For regional and international policy making, negotiators from all countries are increasingly required to assimilate vast amounts of scientific information at ever increasing rates
. Sufficient capacity means multidisciplinary teams that include sufficiently qualified members to access and interpret such information in light of issues on the negotiating table. Inter-disciplinary capacity also helps handling cross-cutting issues such as potential impacts of trade agreements and policies on biodiversity and natural resources more effectively.

511. Overall, the following were typical priorities in building capacity to effectively use existing knowledge:

a) build capacity at systemic level to serve as a framework for management of all the policy-making processes;

b) acquire capacity to combine and use environmental, social and economic information on a suitable scale for sustainability, vulnerability or adaptation studies;

c) enhance effectiveness of inter-institutional coordination and participation mechanism;

d) put in place and publicise mechanisms for community participation in decision-making on environmental issues;

e) strengthen institutional adaptability and ability to innovate and meet new challenges; and

f) build individual and institutional capacity in negotiation skills and policy formulation of processes especially at levels higher than the national level.

Some lessons learnt from NCSA Programme
512. By their “national” focus, NCSAs did not consider capacity (in data, knowledge, information) that might exist outside national borders, in countries which may be facing similar issues. Such data and knowledge could be very relevant to science-policy interface or requiring minor adjustment to be used (knowledge doesn’t have to be internally-generated for each country to be useful to its policy needs). NCSAs identified opportunities for UNDP/UNEP regional offices and other regional coordination mechanisms to facilitate data, knowledge and information sharing, capacity exchanges and synergies at regional level.
513. From ongoing debates on data sharing and publication
, many potential benefits are anticipated to be gained from such widespread data availability. However, getting access to data only represents a first step in acquiring sound information for decision-making and implementation. Scientific and technological know-how would be needed to fully equip most NCSA countries take full advantage of such data.

514. Capacity building is one of major areas for bilateral, regional and multilateral co-operation.  Scientific institutions in developing countries still largely rely on the generosity of international donors rather than their own national governments to meet their basic financial and manpower needed. Ultimate solution may be found in addressing the underlying causes. UNIDO
 singles out adequate levels of public investment in science and investment, combined with well designed and effectively implemented policies in developing world to achieve sustainable scientific capacity.

V. 
Invasive Alien Species

515. Invasive alien species are species whose introduction and/or spread beyond their natural distribution threaten biological diversity. Invasive alien species are found across taxonomic groups (animals, plants, fungi and microorganisms) and are commonly regarded as one of the top three drivers of biodiversity loss. Increased trade, travel and tourism have facilitated the movement of invasive alien species increasing their potential range and rates of introduction with significant consequences. Invasive alien species impact a range of ecosystems (e.g., forests, marine and coastal area, dry and sub-humid lands, inland waters) and sectors (e.g., environment, agriculture, livestock, fisheries, forestry, trade, transport and human health).

516. At the ecological level, invasive alien species can change ecosystem structures by impacting ecosystem services and species compositions. In economic terms, some experts estimate the global cost of invasive alien species at US$1.4 trillion annually. Their movement and spread are also linked to other drivers of global change, such as climate change, desertification, fire, etc. Despite their relevance across a spectrum of environmental issues, invasive alien species have been addressed at differing levels of depth within major multilateral environmental agreements (MEAs), ranging from detailed discussions under the Convention on Biological Diversity to passing references under the U.N. Framework Convention on Climate Change and the U.N. Convention to Combat Desertification.

517. The present study will examine the extent to which invasive alien species have been addressed in MEAs and the type and level of scientific input into those discussions. The analysis will focus only on discussions, decisions and documentation specifically related to invasive alien species and not sub-items or passing references. MEAs considered include: the Convention on Biological Diversity (CBD); the Convention on International Trade in Endangered Species (CITES); the Convention on Migratory Species (CMS); the Ramsar Convention on Wetlands of International Importance; the U.N. Convention to Combat Desertification (UNCCD); the U.N. Framework Convention on Climate Change (UNFCCC); and the World Heritage Convention under the U.N. Educational, Scientific and Cultural Organisation (UNESCO). Consideration will also be given to independent organizations with relevant scientific and technical expertise, and their role in providing input into MEAs.

518. Convention on Biological Diversity (CBD): Invasive alien species are a cross-cutting issue under the CBD and are referenced in Article 8(h) of the Convention, which calls upon Parties to “prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats or species.” The CBD’s Subsidiary Body on Scientific Technical and Technological Advice (SBSTTA) has addressed the issue six times, considering eight official background documents and fifteen information documents, and producing six recommendations. The Conference of the Parties (COP) has addressed the issue five times, considering three official background documents and five information documents, and adopting five decisions. Of SBSTTA’s information documents, four explicitly state that they were written by an external expert/consultant (the actual number may be higher), and eight are inputs from technical meetings and/or organizations. For the COP, two information documents are from external expert workshops. Additionally, both SBSTTA and the COP have considered invasive alien species in other thematic areas such as forest biodiversity, marine and coastal biodiversity, inland waters, island biodiversity, the Global Strategy for Plant Conservation, impact assessment and protected areas.

a) In addition to these inputs, the CBD Secretariat has facilitated external scientific and technical input into the Convention through a range of activities including:

b) Creating an International Liaison Group on invasive alien species including the secretariats of relevant international agreements as well as GISP and IUCN (2008);

c) Convening a meeting of an Ad Hoc Technical Expert Group (AHTEG) on gaps and inconsistencies in the international legal framework related to invasive alien species (2005);

d) Convening an invasive alien species liaison group which met in conjunction with a workshop on the Global Invasive Species Programme’s (GISP) first phase of activities (2000);

e) Co-convening an expert workshop on pre-screening imports of live animals in international trade with GISP, IUCN’s Invasive Species Specialist Group (ISSG) and the University of Notre Dame (2008);

f) Co-convening an expert workshop on potential terrestrial and aquatic elements of a joint work programme on invasive alien species with GISP (2005);

g) Co-convening an expert workshop on potential marine and coastal elements of a joint work programme on invasive alien species with GISP and the UNEP Regional Seas Programme (2005);

h) Inviting Hal Mooney, an invasive species expert and former chair of GISP, to make a keynote address to SBSTTA4 (1999).

519. The liaison group of 1999 and the AHTEG were both composed of representatives nominated by Parties and a number of “observers” from non-Parties, inter-governmental organizations and non-governmental organizations.
 The liaison group included: 6 experts from governments and 10 experts not affiliated with a government. The AHTEG included: 14 experts nominated by Parties and 10 observers, 7 of whom were not affiliated with a government. Generally, the Party-appointed representatives were experts in their field (particularly with the AHTEG) although both groups did include individuals with a broader responsibility for the CBD and/or biodiversity within their government (i.e., the usual SBSTTA and COP delegates).

520. For input outside of governments, a number of SBSTTA and COP recommendations highlight and request input from GISP, particularly regarding its Global Strategy, management techniques, information resources and other expertise, as well as other expert organizations such as ISSG, DIVERSITAS and other multilateral agreements. Several of the information documents were prepared by these institutions, including a toolkit of best management practices, socioeconomic assessments of island ecosystems and inland water systems, and a guide to designing legal frameworks. Additionally, personal communication with present and former staff from GISP and ISSG indicate significant informal communication with the CBD Secretariat, particularly around the preparation of background documents and information for meetings of the COP, SBSTTA and the AHTEG. For example, in the context of COP9’s in depth review on invasive alien species, GISP solicited input from all the Parties with a particular stress on those countries where GISP members had offices, and then helped compile input and extract general trends and capacity needs.

521. In addition to the International Liaison Group involving other agreements, the CBD Secretariat has used joint work plans with the Ramsar Convention and the International Plant Protection Convention to identify relevant areas of collaboration on invasive alien species. A memorandum of understanding has also been signed with GISP and a draft joint work programme has been developed to guide future work. Finally, the controversy surrounding the adoption of the COP Decision VI/23 in 2002 (which was a procedural issue arising from concern over trade-related language in the Guiding Principles for the Prevention, Introduction and Mitigation of Impacts of Alien Species that Threaten Ecosystems, Habitats or Species) arguably diverted attention at subsequent COP and SBSTTA away meetings from scientific and technical issues and toward broader political debates over trade and precaution.

522. Ramsar Convention on Wetlands of International Importance: Ramsar bodies have discussed invasive alien species on six occasions with one official background paper and one draft resolution for COP consideration. More specifically, the Scientific and Technical Review Panel (STRP) considered the issue four times and issued four STRP Decisions on the topic (STRP8-11, 1999-2003). Ramsar COP7 (May 1999, San Jose, Costa Rica) considered a background paper and keynote address presented by Dr. Geoffrey Howard with IUCN and affiliated with GISP. Decision VII/14 directed the STRP to consider the need for guidelines specific to wetlands in view of ongoing by the CBD (e.g., the Guiding Principles) and GISP. STRP8 then established a Working Group on Invasive Species to: comment on guidance being developed by IUCN and the CBD’s SBSTTA; determine the sufficiency of such guidance for the Ramsar Convention and contribute to its development where appropriate; and provide input on risk assessment approaches.

523. Ramsar COP8 (November 2002, Valencia, Spain) considered a draft resolution (finalized as Decision VIII/18) but at the recommendation of the Standing Committee did not review the CBD’s Guiding Principles as well as a draft guide on invasive alien species and wetlands prepared by Dr. Howard and approved by STRP10 (June 2001, Gland, Switzerland). The political controversy surrounding the adoption of Decision VI/23 and the Guiding Principles at CBD COP6 (April 2002, The Hague, Netherlands) consequently extended into the Ramsar Convention. Continued concern in the Standing Committee by a number of Parties involved in the CBD debates led to the removal of the draft guide and the CBD’s Guiding Principles from consideration by Ramsar COP8.

524. The STRP’s Working Group on Invasive Species was open to input and participation by outside experts including those from IUCN, GISP as well as the CBD Secretariat. The Working Group also developed formal inputs for consideration by the CBD SBSTTA and COP in negotiating the Guiding Principles (a formal presentation was delivered by the Ramsar Secretariat to CBD SBSTTA6 on behalf of the STRP). Ramsar and the CBD developed a joint work plan which was approved initially in 1998 and has included a number of subsequent updates. The Work Plan has included alien species as a cross-cutting element, and has included the work of expert groups like GISP and IUCN. Invasive alien species have also been referenced in Ramsar documentation and discussions around: application of the ecosystem approach; environmental impact and risk assessments; and national management of wetland sites.

525. Convention on International Trade in Endangered Species (CITES): The CITES process has considered invasive alien species on four occasions involving one background document and one revised resolution. COP13 (Bangkok, Thailand, October 2004) passed Resolution 13.10, which inter alia called for exploration of synergies with the CBD and instructed the CITES Secretariat, in conjunction with the Animals and Plants Committees, to establish cooperation with the CBD Secretariat and the ISSG. The CITES Plants and Animals Committees then considered the issue in two joint sessions (Geneva, Switzerland, May 2005; Lima, Peru, July 2006). For the Committee meetings in 2005, no background document was prepared although specific recommendations were made on listing potentially invasive CITES species and identifying possibilities for contributing to the implementation of the CBD’s Guiding Principles (outlined in a background document prepared by the CITES Secretariat for the 2006 meetings of the Plants and Animals Committees). ISSG provided input particularly with regard to further exploration of linkages under CBD Decision VIII/27. However the Plants and Animals Committees eventually agreed that the issue was not a major priority for future discussion and that the CBD Secretariat could provide relevant updates in the future. The provision in Resolution 13.10 calling for cooperation with ISSG was thereby removed in a revision of the Resolution at COP14 (The Hague, Netherlands, June 2007). While acknowledging the limited capacity of convention secretariats, this is one instance where Parties took the decision to remove a direct channel for scientific and technical input into the CITES process.

526. Convention on Migratory Species (CMS): Within the CMS, invasive alien species are listed as one of the primary threats and challenges, and the issue was included as a sub-agenda item at the 14th meeting of the Scientific Council. Although discussion was limited and there was no dedicated background document, the meeting highlighted a study reviewing the impact of invasive alien species on migratory species. This study is reportedly still underway and will be provided for future consideration by the Scientific Council. Invasive alien species are sometimes peripherally associated with the issue of avian influenza, although significant debate ranges within the scientific community over the extent to which avian influenza can be considered invasive especially if conveyed through natural migration. In this area, the CMS and the U.N. Food and Agriculture Organization have convened a Scientific Task Force on Avian Influenza and Wild Birds and have been involved in two technical workshops focusing on the topic). The work of the task force has been considered by the Scientific Council and also incorporated into COP Resolution 9.8 (although there is no direct reference to invasive alien species). More specific references to invasive alien species have arisen in discussions and materials on: threats to specific migratory species; capacity building efforts; climate change impacts; and particular action plans and memoranda of understanding.

527. Other Multilateral Environmental Agreements: The UNCCD, the UNFCCC and the World Heritage Convention have taken no formal decisions on the topic of invasive alien species. Under the UNCCD, reference to the issue has arisen in: assessments of land degradation provided to the COP and the Committee on Science and Technology; linkages to the work of the CBD and its work programme on dry and sub-humid lands; and regional and national reports and action plans.

528. Under the UNFCCC, reference to the issue has arisen in: documents and supporting materials provided to the COP and Subsidiary Body for Scientific and Technological Advice on topics of adaptation and land use, land-use change and forestry; national adaptation programmes of action to climate change; and linkages to the CBD on climate and biodiversity issues, particularly adaptation.

529. Within the World Heritage Convention, reference to the issue has arisen in: documentation and decisions relating to the “State of Conservation” and management recommendations for specific World Heritage sites; and discussions on the impacts of climate change on World Heritage sites.

530. Supporting Institutions: A number of independent organizations have provided input into MEA discussions on invasive alien species, including the Global Invasive Species Programme (GISP), IUCN (Secretariat), IUCN’s Invasive Species Specialist Group (ISSG), DIVERSITAS, the Global Invasive Species Information Network (GISIN) and the Pet Industry Joint Advisory Council (PIJAC). Within the CBD process, GISP has played a major role as it was basically conceived at the Norway/U.N. Conference on Alien Species (July 1996, Trondheim, Norway), which was designed to focus the CBD’s attention on the issue. GISP was initially organized under the auspices of the Scientific Committee on Problems of the Environment (SCOPE), IUCN and CABI, in association with DIVERSITAS.

531. The initial concept of GISP was to gather the best minds (and later the best organizations) working on the issue of invasive alien species at the global level. The first phase of GISP was designed to consolidate available scientific and management information to raise awareness of the issue and to present best management practices. Through the use of thematic working groups GISP focused on key issues such as pathways, management, socioeconomics, etc., while simultaneously engaging national agencies and experts through a series of regional workshops. This model helped to funnel information developed by the international working groups down to the national level, while raising national level priorities and capacity needs to the global level. Information from both efforts was also channelled into the CBD.

532. As GISP and international discussions matured, the focus turned more to implementation and ensuring that science was informing the development of policy tools. With a slate of priorities defined in CBD decisions, GISP has facilitated dialogue with scientific and technical experts to most appropriately direct their input into guidance for Convention bodies as well as for national implementers. Recent examples include, cooperation with DIVERSITAS around COP9; work with the CBD Secretariat, ISSG and the University of Notre Dame around pre-screening animals in international trade; support to the government of New Zealand on regional island coordination and invasive alien species; and development of training courses with World Bank funding on national legal frameworks and economic assessments. By virtue of its global position and wide range of contacts, GISP has been most effective when serving as a facilitator to manage and package existing information and expertise

533. On a more direct level, GISP has also regularly participated at advisory group, SBSTTA and COP meetings. This longstanding involvement with the CBD, provides an understanding of the process and context by which GISP can convey information to the CBD Secretariat (informally and as information papers) as well as directly to Parties. Side events and distribution of other publications at relevant meetings are another mode of input. In many cases, the government representatives that GISP engaged at the country level later served on national delegations within CBD discussions on invasive alien species. Arguably, GISP’s “success” is largely due to its longstanding role in collating and providing information, as few others would serve this role in its absence. It should also be noted that GISP’s particularly niche has been the CBD, although it has engaged members and partners working in other forums (e.g., the International Plant Protection Convention, the International Maritime Organization and the Ramsar Convention).

534. IUCN and IUCN’s ISSG have also played complementary roles through: development of technical materials such as the IUCN Guidelines for the Prevention of Biodiversity Loss due to Biological Invasion; provision of advice and background information to the CBD, CITES and the Ramsar Convention; creation of information exchange and database tools; a repository for data on particular invasive species and their management; and participation in meetings.
 A final reference should be made to the Pet Industry Advisory Committee (PIJAC), which has also been active in providing scientific and technical advice from the perspective of the private sector. PIJAC was involved in the negotiation of the CBD’s Guiding Principles and has been developing input and management tools on the pre-screening of live animal species in international trade.

535. Analysis and Lessons Learned: Among those MEAs that have directly addressed the issue of invasive alien species, the CBD has taken the lead in the number of decisions and amount of substantive guidance that it has delivered. The CBD has also developed mechanisms to collaborate with other MEAs including through an International Liaison Group, joint work plans and informal communications between Secretariats. These relationships have helped other MEAs streamline their work, as witnessed by recommendations of the Ramsar Convention’s STRP to assess how existing guidance from the CBD, IUCN and GISP can be adapted to the wetlands context, as well as by the decision within CITES to leave the bulk of substantive work on the topic to the CBD. Thus, input that expert groups like GISP, IUCN and ISSG have had into the CBD process through the development of technical information fed into CBD recommendations and decisions has been disseminated to other MEAs. It should also be recognized that bodies like the CBD’s liaison group and AHTEG, and Ramsar Convention’s Working Group on Invasive Species, which incorporate experts from Parties, have provided scientific input into the broader Convention bodies.

536. Key lessons learned include:

a) Use of specialized groups within the CBD and Ramsar have provided a means for input by national experts appointed by Parties, as well as intergovernmental and non-governmental experts;

b) MEAs, particularly the CBD, the Ramsar Convention and CITES, have welcomed and benefited from the input of external scientific experts and organizations;

c) Use of specialized groups and external experts roughly correlates with the production of more information documents and formal background documents;

d) Input by specialized groups has generally been guided by priorities identified by convention processes, thereby reflecting an interest in furthering implementation; and

e) The efficacy of that advice largely depends on frameworks within or across conventions that clearly delineate how they can be applied at the international, regional and/or national level (e.g., input into guiding principles, guidelines or standards vs. issue specific tools/methodologies).

W. National Biodiversity Strategies and Action Plans

Introduction to National Biodiversity Strategies and Action Plans 

537. Article 6 of the Convention on Biological Diversity (CBD) requests Parties to develop national strategies, plans or programmes for the conservation and sustainable use of biological diversity or adapt for this purpose existing strategies, plans or programmes which shall reflect, inter alia, the measures set out in this Convention relevant to the Contracting Party concerned. In accordance with this, the Conference of the Parties (COP), in decision III/9, reaffirmed the great importance of the development and implementation by all Parties of national strategies, plans and programmes in accordance with Article 6 of the Convention and produced specific guidance to Parties for developing and implementing National Biodiversity Strategies and Action Plans (NBSAPs) (decisions II/7, III/9, IX/8, among others).

538. Through decision VI/26, the COP adopted the Strategic Plan of the Convention. The Plan contains goal 3: National biodiversity strategies and action plans and the integration of biodiversity concerns into relevant sectors serve as an effective framework for the implementation of the Convention. Two objectives relevant to NBSAPs accompany the goal: 3.1: Every party has effective national stragies, plans and programmes in place to provide a national framework for implementing the three objectives of the Convention and to set clear national priorities; 3.4: The priorities in national biodiversity strategies and action plans are being actively implemented, as a means to achieve national implementation of the Covention, and as a significant contribution towards the global biodiversity agenda. Clearly, NBSAPs have been recognised as a key mechanism for implementing the CBD.

539. As of July 2009, 166 of the 191 Parties to the CBD have developed NBSAPs.
 A detailed review of NBSAPs has been undertaken by the second meeting of the Working Group on Review of Implementation of the Convention (WGRI 2) in 2007. Since January 2008, the CBD Secretariat has undertaken 12 regional and subregional capacity development workshops on implementing NBSAPs and mainstreaming biodiversity, in 11 regions and subregions.

540. A number of documents have been providing guidance to the development of NBSAPs. Miller & Lanou (1995)
 presented models for national biodiversity planning. Regarding the science-policy interface, they noted a number of scientific obstacles from the review of early experiences of national biodiversity planning: lack of research on biodiversity’s role in ecosystems; lack of sufficient scientific and economic data; lack of trained biosystematists; lack of information-management capacity; and duplication of scientific efforts. Among the institutional obstacles identified was the lack of communication between the scientific community and policy-makers. The authors suggest an illustrative biodiversity planning process that includes representatives of academic and research institutions. Those would play a major role at various stages of the development process for the national biodiversity strategy, including, among others, biodiversity assessment (inventory of biodiversity; valuation of biodiversity) and the setting of objectives and targets for the components of biodiversity.

541. Prescott et al (2000)
 developed a biodiversity planning matrix, which includes 15 topics that the planning process would need to consider. They suggest specific scientific input for the theme of conservation of natural resources, which could be envisaged to support the identification of pressures and impacts, setting objectives or directions and develop indicators.

542. Based on the Argentinean experience, Fernández (1998)
 provided guidance for national-level biodiversity action plans. He includes authorities that establish policies in the field of science in the list of institutions that may be invited to participate in the biodiversity planning process. As an example of actions under an action plan, the author mentions scientific research programmes run by the State or universities, which incorporate new priorities related to the Biodiversity Convention. Academics are named as participants for national workshops that elaborate a draft biodiversity action plan.

543. None of these guidance documents for NBSAP development lend a strong role to scientists and academia. Other stakeholders, such as government agencies, indigenous groups, business and NGOs, play a more prominent role. Accordingly, basing the NBSAP on scientific evidence does not feature in these guidance documents.

544. In decision IX/8, the COP provided further guidance to Parties on developing, implementing and revising their NBSAPs. The COP stressed, among others, the need to take into account the ecosystem approach; to highlight the contribution of biodiversity to poverty eradication, national development and human well-being; and to identify the main threats to biodiversity. It asked to identify relevant stakeholders from all major groups for each of the actions of the NBSAPs and to strengthen the contribution of the scientific community in order to improve the science/policy interface to support research-based advice on biodiversity.

Stakeholders and organizations involved relevant for the science-policy interface

545. The synthesis and analysis of obstacles to implementation of NBSAPS: Lessons learned from the review, effectiveness of policy instruments and strategic priorities for action, presented at the second meeting of the Working Group on Review of Implementation of the Convention on Biological Diversity (WGRI-2), identified the lack of effective partnerships as a high or medium-level obstacle to the implementation of the Convention (UNEP/CBD/WG-RI/2/2/Add.1). The review named insufficient stakeholder involvement as a lesson to be learned from the experience with NBSAPs and marked a mechanism to facilitate continued consultation with all stakeholders including, among others, academia, as priority action at the national level.

546. CBD document UNEP/CBD/COP/9/14/Rev.1 reviewed the implementation of the Convention and its Strategic Plan and made specific reference to implementation of the NBSAP-related goals of the Strategic Plan. It found that stakeholder consultations have been a major part of NBSAP preparation, However, the range of stakeholders involved is often not adequate to ensure effective ownership of NBSAPs or to ensure mainstreaming of biodiversity beyond the environment community. It was also found that effective communication programmes are lacking from many NBSAPs. On the other hand, the above-mentioned regional and sub-regional NBSAP workshops revealed that the need for wide stakeholder participation in the development and implementation of NBSAPs is widely understood.

547. It is beyond the scope of this case study to review the available NBSAPs for the level of participation of stakeholders such as academia and the scientific community. It is assumed that the lack of adequate involvement of stakeholders in the development of NBSAPs extends to the scientific community. This assumption is further confirmed by further weaknesses as reviewed below.

Lack of scientific input to NBSAP development and implementation

548. UNEP/CBD/WG-RI/2/2/Add.1 found for least developed countries a lack of scientific research capacities, together with the loss of traditional knowledge and the underutilisation of existing scientific and traditional knowledge, as challenges to implementing the CBD. The document states specifically that NBSAPs frequently suffer from a lack of knowledge and understanding of biodiversity and ecosystem services, including a lack of awareness of the economic value of biodiversity, and a lack of application of the ecosystem approach. Emerton (2001)
 identified insufficient involvement of economists as one of the challenges and constraints to using economic tools and measures in NBSAPs.

549. All these findings confirm that NBSAPs have suffered from insufficient scientific input, with an impact on the quality with which issues have been addressed in many NBSAPs. This refers to some key aspects of implementation of the CBD, such as the ecosystem approach and the economic valuation of biodiversity. Both issues have increasingly been recognised as key elements for biodiversity conservation and sustainable use,
 and the deficiencies recognised for NBSAPs mirror general challenges to the implementation of the Convention (see UNEP/CBD/WGRI/2/INF/1/Add.1 and UNEP/CBD/COP/9/14/Rev.1).

Lessons learned and needs for the science-policy interface in development and implementation of NBSAPs

550. The reviews of experiences on the science-policy interface in the process of development and implementation of NBSAPs, as undertaken by the documents and workshops mentioned above, have drawn a number of lessons relevant for the science-policy interface in the development and implementation of NBSAPs.

a) Stronger involvement of science in the development of NBSAPs: The reviews stated that scientists should be invited from the early stages of NBSAP development to contribute to the development of the Strategy, in particular in the following areas: the ecosystem approach; understanding the role of biodiversity in supporting human well-being and contributing to sustainable development and the alleviation of poverty; and economic valuation of biodiversity. It can be concluded that scientists should participate in developing monitoring schemes for the implementation and effectiveness of NBSAPs as well as in their review.

b) Strengthen the knowledge base for the scientific evidence for NBSAPs: The Regional Capacity Development Workshop for Europe on National Biodiversity Strategies and Action Plans and Mainstreaming of Biodiversity, held in 2008 in Germany
, recommended developing the evidence base for NBSAPs to strengthen data collection and management, to develop indicators to track the status of biodiversity and ecosystem services and publicise the results, and to use independent scientific review of NBSAP implementation. The review of NBSAPs by the Working Group on Review of Implementation recommended strengthening national Clearing-House Mechanisms to promote scientific and technical cooperation with other Parties, and lending the CBD Clearing-House Mechanism a role in promoting exchange of experiences and lessons learned among countries (UNEP/CBD/WG-RI/2/2/Add.1).

c) Reinforce communication efforts: The need for improved communication of the NBSAPs, including the process of its development and review, to a range of stakeholders has been stressed. The stakeholders would include the scientific community in order to give them a better sense of ownership of the NBSAP and to secure their contribution. Communication, it was stated, should be strategic, evidence-based and target-group oriented and communication plans should be concrete and include short and long-term goals.

X. The example of Reducing Emissions from Deforestation and Forest Degradation in Developing Countries (REDD)

551. The United Nations Framework Convention on Climate Change (UNFCCC) is currently developing a mechanism for reducing emissions from deforestation and degradation in developing countries (REDD) for inclusion in the next climate agreement in 2012. This case study focuses on the science-policy interface of biodiversity, ecosystem services and REDD.

552. Although REDD is clearly connected to biodiversity issues, it has been developed first and foremost as an emissions reduction mechanism under the UNFCCC. There are two main ways in which biodiversity and ecosystem services are relevant to the REDD debate:

a) REDD is a mechanism that deals specifically with the ecosystem service of climate regulation, and aims to reduce emissions of greenhouse gases by reducing deforestation and forest degradation in developing countries.

b) Although REDD is designed primarily as mechanism for climate change mitigation, there are significant biodiversity and ecosystem benefits (‘co-benefits’) that can be gained through reducing deforestation. There may also be some risks to biodiversity conservation arising from REDD.

553. The science-policy interface for these two aspects of REDD and biodiversity/ecosystem services will be considered separately, whilst recognising that there is some level of overlap between the two.

The climate regulatory role of biodiversity (forest)

554. The UNFCCC has a well established reputation for the use of science in the development of climate policy. This science is delivered by the IPCC, which has established itself as the authoritative source for climate change related information, and periodically provides this information through a Summary for Policymakers and a full report. The strength of the IPCC at the science-policy interface is its credibility and relevance, although criticisms have been levelled over the inability of the process to provide updated information at intervals shorter than a 5-6 year time period.

555. The IPCC has played a significant role in the development of REDD, which was first proposed as an agenda item under the UNFCCC by Papua New Guinea in 2005, following information reported in the 2001 IPCC Third Assessment Report (TAR).  The case for such a mechanism gained credibility under the UNFCCC when the IPCC Fourth Assessment Report (IPCC 4AR) again highlighted forest loss as a large source of greenhouse gas emissions, and reduction of those emissions as a cost-effective mitigation option. This contributed to the inclusion of REDD in the Bali Action Plan at COP 13 in December 2007
. Since then, there has been a proliferation of policy relevant research in this field, and the REDD debate has been informed by processes outside of the IPCC, such as through reports commissioned by National Governments, environmental organisations, and the UNFCCC.

556. COP 13 mandated the Subsidiary Body for Scientific and Technological Advice (SBSTA) to discuss approaches to stimulate action for REDD, and to provide methodological guidance. Some aspects of REDD, such as Monitoring, Reporting and Verification (MRV) of emissions, and the establishment of Reference Levels (RLs) against which to measure emissions reductions, require significant scientific input. The preference of SBSTA to base its conclusions on scientific evidence have been made clear through the following actions:

a) a workshop has been convened to discuss MRV at the request of the COP;
 
b) an expert meeting has been convened on RLs
  at the explicit request of SBSTA;
c) input from groups/expert meetings outside the UNFCCC process has been welcomed;
d) the debate on REDD has been influenced by this scientific input; and
e) the use of IPCC guidance and guidelines is recommended.

557. In turn, the scientific community has organised meetings and provided SBSTA with information on specific, identified topics such as the availability and accuracy of remote sensing techniques for biomass monitoring.

558. However, REDD is still under negotiation, and as a negotiated mechanism, much depends upon political feasibility. Although the UNFCCC makes good use of scientific information, the outcomes do not always reflect this science due to the number of other factors that must be taken into consideration. The extent to which scientific information on issues such as MRV and RLs feeds through the negotiating process is likely to go some way towards determining the success of the mechanism. This requires the scientific community to continue to feed clear messages into the policy process, while remaining aware of the political implications of these messages; and for policy makers to remain receptive to scientific input.

REDD and ‘co-benefits’

559. The opportunities for (and risks to) biodiversity and ecosystem services from REDD have not received so much attention. The implementation of REDD, by maintaining biodiversity-rich tropical forests, should have significant biodiversity and ecosystem service benefits. There may also be some risks; for example, a successful REDD mechanism may lead to increased conversion pressures on low-carbon forests and non-forest ecosystems, with consequent threats to the biodiversity of those systems
.

560. The link between science and policy is not as strong in this case for a number of reasons:

a) Even though policy makers might be aware of the issues surrounding REDD and biodiversity, many question the relevance and legitimacy for discussion or inclusion under the UNFCCC, which deals specifically with climate change issues

b) Scientists and environmental organisations have for the most part been feeding biodiversity information into the REDD discussions on an ad hoc basis, with different messages coming from different organisations, which has an impact on the credibility of the information. Clear messages have only been put forward relatively late in proceedings

c) Scientific understanding of the relationship between carbon, biodiversity, and ecosystem services is not well developed.

561. However, the Convention on Biological Diversity (CBD) Ad Hoc Technical Expert Group (AHTEG) on Biodiversity and Climate Change has recently been providing the UNFCCC with guidance on the linkages between biodiversity and climate change by reviewing the recent science on this topic (including REDD related information).

562. The CBD AHTEG has promoted a dialogue between scientists and policy makers, and produced a coordinated message from a number of different actors. For example, the AHTEG established that careful consideration is required over the rules and definitions regarding plantation forest and natural forest to ensure that REDD does not create perverse incentives to replace natural forests with plantations. The AHTEG has emphasised that this would not only be bad for biodiversity, but that it could also reduce the mitigation capacity of forests, in part by reducing their resilience to climate impacts. The eventual impact of the work of the AHTEG is not yet known, as its work is still ongoing. Nevertheless, text recognising the importance of promoting co-benefits from REDD, including biodiversity, has been put forward to UNFCCC COP 15 as draft text for a decision
.

563. The main purpose of the CBD AHTEG is to feed into the UNFCCC process, but it should be emphasised that there is also scope for science to influence policy at the national scale. REDD will have to be implemented at the national scale, albeit within an international framework. Countries may therefore choose to incorporate biodiversity and ecosystem service considerations into REDD strategies if they have the relevant information available. This suggests that the scale at which science can best influence policy needs to be carefully assessed, and an appropriate audience targeted.

Conclusions

564. As REDD is an ongoing process, it is difficult to draw firm conclusions on the strengths and weaknesses of the science-policy interface. However, some observations can be made. With regard to the climate regulatory role of biodiversity, there has been a large degree of interaction between scientists and policy makers, to the extent that scientists have engaged in policy relevant research, and have had some success in feeding this into the formulation of the REDD mechanism. In terms of biodiversity as a ‘co-benefit’ of REDD, the science has been less influential. Many REDD policy makers question the relevance of biodiversity information, and scientists have put conflicting messages across on an ad hoc basis. However, the CBD AHTEG has highlighted the importance of developing a coherent approach for bringing clear and relevant messages to discussions from a legitimate source. The extent to which the science is reflected in the final negotiated REDD agreement remains to be seen.

Y. Fisheries Management and Biodiversity

565. Fisheries are the largest source of anthropogenic impacts on the marine environment. The UN Food and Agriculture Organization’s most recent assessment
 tells us that fisheries annually generate 85 billion dollars, employ 200 million people and supply at least 15 percent of the animal protein used for human consumption. They also point out that 28% of fish stocks are currently overexploited or collapsed, while 52% are fully exploited.

566. Fisheries threaten biodiversity in a number of ways. Biological extinction from directed fishing pressure is rare because fishing becomes unprofitable before biological extinction is threatened, but depleted species may easily be caught by fisheries directed at other species. Overfishing increases vulnerability to extinction from other sources, such as habitat destruction
. Bycatch of untargeted species is a global problem. Beyond non-target fish species, interest in bycatch has focussed mainly on marine mammals, but problems exist with seabirds and benthic organisms as well
. Fishing changes both trophic relationships and the genetic make-up of populations
. Fisheries also generate impacts on marine habitats; especially bottom trawl nets remove physical features, and reduce the complexity of structures that maintain biodiversity
.

567. Fish stocks are a common pool resource, meaning a resource from which it is costly to exclude users. When such resources are valuable and there is open access, users have no incentive to conserve since the fruits of such conservation can simply be taken by another user
. This is the main reason the global fleet is far larger than what is needed for sustainable fishing. To protect both economic value and environmental integrity, access to the resource must be controlled. This is most effectively done by a combination of access rights for individuals or groups, a set of technical restrictions on when, where and how to fish, and monitoring and enforcement mechanisms. Management functions are nearly always the responsibility of government acting on behalf of the public who are the final owners of the resource. However, hard experience has shown that the complexity of fisheries makes effective “top down” management nearly impossible. Extensive stakeholder participation, particularly by the fishing industry and environmental advocates, has played an important role nearly every time fisheries management has worked well
.

The Science/Policy Institutions of the Common Fisheries Policy

568. Scientific input is a critical factor in fisheries management and the way this is handled in the Common Fisheries Policy (CFP) of the European Union is particularly illuminating. In spite of arguably having the largest, best financed, and best trained fisheries science cadre on the planet, the EU has one of the weakest sustainability records.  In 2002, scientific advisory work for the CFP cost 78 million Euros and 4500 person days were spent by scientist in related international meetings
. The European Commission itself describes the result: “88% of Community stocks are being fished beyond Maximum Sustainable Yield ... 30% of these stocks are outside safe biological limits ... European fisheries today depend on young and small fish that mostly get caught before they can reproduce”
.

569. Only two parts of the science/policy interface of the CFP actually touch the sea: the fishing and research survey vessels. Both of these feed data into the National Fisheries Institutes (NFIs), the fisheries laboratories operated by EU Member States. Survey vessels gather data through scientific protocols while fishing fleets do so through mandated data collection procedures outlined by the EU’s Data Collection Regulation.

570. The fisheries advice system moves up to the European level when the NFIs supply their scientists, along with their data, to the expert groups of the International Council for the Exploration of the Sea (ICES). This is a multi-lateral organization with 20 member countries. At ICES expert groups assess stocks; these assessments are passed on to review groups, and then to groups that draft advice based on the assessments. The advice becomes official ICES advice when approved by the Advisory Committee, on which all ICES member countries sit.

571. ICES gives this official advice to the European Commission where the central actor is the Directorate General for Maritime Affairs and Fisheries (DG MARE). Fisheries advisors do not receive the advice directly; rather it passes through the Scientific, Technical and Economic Committee for Fisheries (STECF). The critical difference between STECF and ICES is that STECF operates under DG MARE’s direct control. However, ICES and STECF scientists are mainly the same people. Because of this redundancy, and a desire for increased saliency of advice, some at DG MARE have argued that resources should be shifted from ICES to STECF
. However, the EU negotiates the sharing of many important fish stocks with Norway, Russia, and Iceland and these negotiations required an independent source of fisheries advice. This reality secures ICES’ role.

572. When the advice generation process is over, DG MARE makes proposals on the fisheries legislation for the coming year to the Council of Ministers. The Council makes the final decisions, but they must be based on a Commission proposal. Once these negotiations start, the role of scientific advice is formally ended.

Weaknesses and Gaps in the CFP Science/Policy Interface

573. An underlying weakness is that the CFP, and hence its science/policy interface, is primarily designed to divide single species fish stocks among Member States. Not only does this mean that conservation takes second place, by design if not stated intent, the single-species focus also impedes ecosystem considerations, including more realistic approaches to biodiversity.

574. The problem of dividing the fish has also led to the heavy use of quota-based management, i.e. controlling how many fish can be taken, rather than effort-based management, i.e. controlling how much time people can fish. Quota management is both more politically expedient and economically efficient because quotas are easy to measure, and hence to divide among Member States or trade among fishers. The science/policy problem is that quota management not only requires the prediction of how many fish can be caught in the coming year, it tends to bias the information used in these calculations by increasing incentives for discarding and illegal landings.  If the amount of fishing you can do is limited, then you catch as many fish as you can in the time you are given. But if the amount of fish you can catch is limited, then you are more likely to throw away a less valuable fish, which is taking up both space and quota, when you later catch a more valuable one. When fishers catch a mix of species at the same time, as is often the case in Europe, quota management is particularly difficult. Effort management can be based on observing trends in catch rather than forecasting future amounts of fish, and incentives for behaviours that bias data are weaker. It is also better for controlling impacts on many stocks in a mixed fishery.  However, fishing effort is much harder to measure when trying to distribute rights to fish – indeed, the fish catch in a given time frame constantly increases as technology improves. In the CFP discarding of fish at sea and illegal landings have been a large problem. Gathering data on these discards is very sensitive.  Fishers are perfectly willing to discuss the issue privately, but they are very careful about public admissions. This situation has improved with strengthened EU-level oversight and funds for monitoring, but the underlying incentive problem is still very much in place.

575. Scientific uncertainty in this system is very high. In addition to data gathering problems such as discards and illegal landings, uncertainty is found in the number of fish that die from fishing as opposed to other factors, estimates of fish ages and their weight at particular ages, and the relationship between the number of fish in a stock in one year and the number of fish that will be added in the next year. These factors are all more or less uncertain, depending on the species. Uncertainty also increases as the condition of stocks deteriorates. The population dynamics of stocks at historically low levels are just not well understood.

576. Scientists trying to communicate these uncertainties surround their numerical tables with extensive qualitative caveats. But DG MARE wants clarity in their advice, usually in the form of a number on a table. They have asked for scientific advice that is not open to interpretation, but which allows flexible options for policy goals. If simultaneous clarity and flexibility is the goal, complex models giving point estimates surrounded by pages of caveats seems a poor way to attain it
. These predictive models and point estimates, however, provide the forecasts needed for quota distributions.

577. In a large, tightly coupled science/policy system like the CFP, saliency can receive greater priority than either legitimacy or credibility. A scientist working at DG MARE said: “you have to say so many days for a hundred different fleets, you have to come up with a number for the next regulation, you just need that number to come from somewhere, and as long as it is on the best possible technical basis you could just consider it to be engineering rather than science, and it may be perfectly valid without having all these features that you would need to have legitimate and credible science”
. Pressures to “inflate the science boundary” emerge from asking scientists to come produce “findings” about issues that are as much moral and practical as they are scientific.

578. These problems have led to a generally negative view of science among the fishing public. Questions about the legitimacy of EU fisheries management target science more often than is the case in, for example, Norway
. The fisheries scientists serving the CFP are frustrated and even demoralized. Many feel that what they are being asked to do is not “science”. They look for ways to resist the inflation of the science boundary. In a survey of fisheries scientists around the North Sea, 16% reported that “sometimes” and 60% reported that “often or very often” they felt ”asked to create certainty that is not really there”. Furthermore, 14% reported that “sometimes” and 56% reported that “often or very often” they felt “asked to answer impossible questions”. One scientist was heard pleading to his expert group: “We should stop pretending that we know how many fish there are”
.

579. When DG MARE sends its proposals to the Council of Ministers the formal role of science suddenly ends. DG MARE is required to consider the best science when making its proposals; the Council is not so required.  This leads to an interesting paradox, the initial Commission proposals must be backed by science, but the eventual compromise between the Commission and the Council does not have to be validated by any principle of governance, including scientific justification.

580. The Council’s decisions have been “moderately responsive to ICES advice” according to Patterson and Résimont’s (2007, p. 716) analysis of 436 records of advice and policy result for fish stocks between 1987 and 2005. This study found that policy moves in the direction of the advice, but not as far as it recommends. This pattern is similar to that found in other science/policy domains
.

Strengths in the Science/Policy Interface of the CFP

581. The strengths of the CFP are not seen in its results, but rather in broad efforts at reform that involve a breaking down of barriers between scientists, policy-makers and stakeholders in a search for solutions. Scientists in Europe have become tired of failure.  Starting a decade ago, ICES began asking social scientists to contribute to a broad and ongoing analysis of what has gone wrong. Much of what you have read here results from that decision.

582. ICES scientists have become more directly involved with stakeholders. A minor division has emerged between the ICES scientists who are deeply involved in the advice system and the larger group that is peripheral to it, or rather was peripheral until demands for ecosystem advice began to increase. Many advisory scientists have abandoned the “white coated expert” style and become more comfortable working within an extended peer community
.

583. Several different kinds of joint activities have emerged. The most popular has been collaborative research with the fishing industry.  This has led to improved data collection, as well as new assessments of stocks using both local and scientific knowledge. Another emerging boundary object is participatory modelling
, using scenarios to evaluate management options along with stakeholders. The emphasis here is on using scenarios as a way to examine the meaning of uncertainty.

584. The Regional Advisory Councils (RAC) stakeholder fora were set up in 2002 as a small step away from top-down management. They do not have budgets for their own scientific advice; currently DG MARE seems to want them to express general opinions about policy questions based on their impressions. CFP reform will require true stakeholder involvement, and the RACs are determined to develop detailed and effective management plans that can have an impact. Some ICES scientists have found ways to support the RACs in these endeavours.

585. Finally, the CFP is moving away from the emphasis on individual fish stocks as the new EU Marine Directive comes into force. Europe is now committed to an ecosystem approach.  Developing the science for this has become an important effort within ICES. The top-down decision-making structures of the CFP, however, have a long way to go before they can begin to address an ecosystem approach.

Lessons Learned

586. Lessons that emerge from this science/policy interface case include:

a) Policy objectives should be set in ways that take into account the science/policy interface. The overreliance on forms of management that solve political problems, but perform poorly from a knowledge development perspective, has been damaging.

b) It helps to place uncertainty in its various forms at the centre of the discussion rather than as an afterthought expressed as an error term surrounded by caveats. Moving away from reliance on forecasts toward more humble scenario-based modelling, particularly using participatory modelling is one important tool for doing this.

c) Scientists resist when they do not approve of how their knowledge is being used. Such resistance in this case included a willingness to move away from the role of objective experts who provide facts for bureaucrats to make decisions about to a much more interactive style. This style might be characterized as a sort of “scientific counselling” for stakeholders and policy-makers. Such activities strengthen and enrich the science/policy interface and help make the boundary between science and non-science clearer. They help reduce the inflation of the science boundary. Many ICES scientists from the advisory service, if not as much from other parts of ICES have supported and embodied these changes in style.

d) The question of in-house versus independent sources of scientific advice is not as central as is often argued. In this case, ICES is formally entirely independent of the Commission, while the legitimacy crisis in fisheries is particularly focussed on science. What seems really important in respect to saliency is the ease of communication between policy-makers and scientists, and, in respect to legitimacy, the perceptions of independence is more important than the legal relationship.
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United Nations Convention to Combat Desertification

UNCED 
United Nations Conference on Environment and Development

UNDAF 
United Nations Development Assistance Framework

UNDP 
United Nations Development Programme

UNEP 
United Nations Environment Programme

UNEP-WCMC 
UNEP World Conservation Monitoring Centre

UNESCO 
United Nations Educational, Scientific and Cultural Organization

UNF 
United Nations Foundation

UNFCCC 
United Nations Framework Convention on Climate Change

UNGA 
United Nations General Assembly

UNIDO 
United Nations Industrial Development Organization

UNPFII 
United Nations Permanent Forum on Indigenous Issues

UNU 
United Nations University

USAID 
United States Agency for International Development 

WB 
World Bank

WBCSD 
World Business Council for Sustainable Development

WCS 
Wildlife Conservation Society

WGPA 
Ad Hoc Open-Ended Working Group on Protected Areas (CBD)

WGRI 
Ad Hoc Open-Ended Working Group on Review of Implementation of the Convention (CBD)

WHC 
World Heritage Convention

WHO 
World Health Organisation

WMO 
World Meteorological Organization

WRI 
World Resources Institute

WSSD 
World Summit on Sustainable Development

WWAP 
World Water Assessment Programme

WWDR 
World Water Development Report

WWF 
World Wide Fund For Nature__________________________
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