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PROVISIONAL AGENDA

1. Opening of the meeting.

2. Organisational matters:

2.1. Election of the officers;
2.2. Adoption of the agenda;
2.3. Organisation of work.

3. Matters on which advice from the SBSTTA is required by the third meeting of th 
Conference of the Parties:-

3.1. Assessment of biological diversity and methodologies for future assessments
3.1.1. Review of assessment of biological diversity made in 1995, and methodologies for futur 

assessments, as well as the minimum standard data required, as appropriate, to be applied 
in accordance with national priorities and programmes.

3.2. Identification, monitoring and assessment of components of biological diversity and of processes 
that have adverse impacts

3.2.1. Alternative ways and means in which the Conference of the Parties could start the process 
of identification, monitoring and assessment of components of biological diversity, as

well as processes and categories of activities which have or are likely to have significant
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adverse impacts on the conservation and sustainable use of biological diversity, in
accordance with Article 7.

3.3. Review and promotion of indicators of biological diversity

3.3.1. Review and promotion of indicators of biological diversity to be used for assessment of 
effectiveness of measures taken in accordance with the provisions of the Convention.

3.4. Practical approaches for capacity-building for taxonomy

3.4.1. Consider advice to the Conference of the Parties on ways and means to overcome th 
current lack of taxonomists taking into account existing initiatives and being mindful of 
adopting a practical direction to taxonomy linked to bio-prospecting and ecological 
research on conservation and sustainable use of biological diversity and its components.

3.5. Ways and means to promote and facilitate access to, and transfer and development of technology,
including biotechnology

3.5.1. Identification of sound technologies, including biotechnology and description of ways and
means to promote and facilitate access to, and transfer and development of thes technologies,
and the role of the clearing-house mechanism.

3.6. Knowledge, innovations and practices of indigenous and local communities

3.6.1. Ways and means to identify and protect the knowledge, innovations and practices of 
indigenous and local communities embodying traditional lifestyles and to compensat

through the equitable sharing of the benefits arising from the use of such knowledge,
innovations and practices, in accordance with Article 8(j) of the Convention on Biological
Diversity.

3.7. C apacity-building for bios afety

3.7.1. Capacity-building in relation to safe transfer, handling and use of living modified 
organisms resulting from biotechnology that may have adverse effect on the conservation 
of biological diversity and the sustainable use of its components.

3.8. The role of the clearing-house mechanism in promoting technical and scientific cooperation

3.8.1. Role of the clearing-house mechanism in facilitating and promoting technical and 
scientific cooperation in research and development related to conservation of biological 
diversity and sustainable use of its components.
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3.9. Agricultural biological diversity

3.9.1. Scientific, technical and technological aspects of the conservation of agricultural 
biological diversity and sustainable use of its components.

3.10. Terrestrial biological diversity

3.10.1. Scientific, technical and technological aspects of the future programme of work for 
terrestrial biological diversity in the light of the outcome of deliberations of the third

session of the Commission on Sustainable Development in 1995.

3.11. Economic valuation of biological diversity

3.11.1. Scientific, technical and technological advice on economic valuation of biological 
diversity and its components, in particular in relation to access to genetic resources.

3.12. Coastal and marine biological diversity

3.12.1. Scientific, technical and technological aspects of the conservation and sustainable use of 
coastal and marine biological diversity;

3.12.2.Bio-prospecting of genetic resources of the deep seabed.

4. Review of the modus operandi of the SBSTTA.

5. Review of the medium-term programme of work of the SBSTTA , 1995-1997.

6. Draft provisional agenda of the third meeting of the SBSTTA.

7. Date and venue of the third meeting of the SBSTTA.

8. Other matters.

9. Adoption of the report.
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10. Closure of the meeting.
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ANNOTATED PROVISIONAL AGENDA

Introduction
1. Article 25 of the Convention on Biological Diversity ("the Convention") establishes a Subsidiary Body 
on Scientific, Technical and Technological Advice ("SBSTTA"), to provide both the Conference of the Parties to 
the Convention ("COP") and, as appropriate, other subsidiary bodies with timely advice relating to the 
implementation of the Convention.
2. The first meeting of the SBSTTA was held in Paris from 4-8 September 1995 in accordance with
decision I/7; Professor Jameson Seyani (Malawi) chaired the meeting. In decision II/1, the COP took note of the
Report of the first meeting of the SBSTTA (submitted as document UNEP/CBD/COP/2/5) and endorsed the 
modus operandi of the SBSTTA as outlined in recommendation I/1. The Bureau of the SBSTTA met in 
Montreal between 3-4 May 1996 to review preparations for the this meeting.
3. The second meeting of the SBSTTA will take place in Montreal from 2 to 6 September 1996.
Registration of participants will commence on 2 September at 8.00 a.m. The venue is at the Palais des Congrès 
de Montréal.
1. Opening of the meeting
4. The meeting will be opened at 10.00 a.m.

2. Organisational matters
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2.1 Election of the officers
5. At the first meeting of the COP, in accordance with rule 26, paragraph 3, of the rules of procedure, by 
which the COP shall elect the chair of each subsidiary body, Mr. Peter Johan Schei (Norway) was elected 
chairman of the SBSTTA for 1996.
6. At its opening session, the SBSTTA shall elect the other members of the Bureau in accordance with rule
26, paragraph 5, and rule 21 ofthe rules of procedures for meetings of the COP.

2.2 Adoption of the agenda
7. At its first meeting the SBSTTA adopted recommendation I/9, which contained a draft provisional 
agenda for the second meeting of the SBSTTA. The second meeting of the COP took note of the report of the 
SBSTTA. The draft provisional agenda contained in document UNEP/CBD/SBSTTA/2/1 reflects 
recommendation I/9, as well as the tasks assigned to the second meeting of the SBSTTA by the relevant decisions 
adopted at the second meeting of the COP, and the recommendations of the Bureau of the SBSTTA and the 
Bureau of the COP.
8. Under this agenda item, the SBSTTA may wish to adopt the recommended provisional agenda contained 
in document UNEP/CBD/SBSTTA/2/1.

2.3 Organisation of work
9. Paragraph 8 of recommendation I/1 on the modus operandi of the SBSTTA provides that "[t]wo 
open-ended sessional working groups of the SBSTTA could be established and operate simultaneously during 
meetings of the SBSTTA. They shall be established on the basis of well-defined terms of reference, and will be 
open to all Parties and observers. The financial implications of these arrangements should be reflected in the 
Budget of the Convention." Paragraph 2 of decision II/1 of the COP endorsed the modus operandi of the 
SBSTTA. Furthermore, the financial implications of the two sessional working groups are reflected in the budget 
of the Convention for 1996 as contained in decision 11/20.
10. Accordingly, the SBSTTA may wish to establish two sessional working groups for this meeting. The 
following allocation of tasks between the two sessional working groups and the plenary has been suggested by the 
Bureau of the SBSTTA:

SBSTTA session Agenda items
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Plenary 1 Opening of the meeting
2 Organisational matters
4 Review of the modus operandi of the SBSTTA
5 Programme of work of the SBSTTA for 1995-1997
6 Draft provisional agenda of the third meeting of the SBSTTA
7 Date and venue of the third meeting of the SBSTTA
8 Other matters
9 Adoption of the report
10 Closure of the meeting

Working Group 1 3.1 Assessment of biological diversity and minimum standards for 
national reports

3.2 Identification, monitoring and assessment of components of biological 
diversity

3.3 Review and promotion of indicators of biological diversity 
3. 9 Agricultural biological diversity
3.10 Terrestrial biological diversity 
3.12 Coastal and marine biological diversity

Working Group 2 3.4 Practical approaches for capacity building for taxonomy
3.5 Identification and transfer of sound technologies, including 

biotechnology
3.6 Knowledge, innovations and practices of indigenous and local 

communities
3. 7 Capacity building for biosafety
3. 8 The role of the clearing-house mechanism in promoting technical and 

scientific cooperation
3.11 Economic valuation of biological diversity

11. There will be no more than two meetings convened at the same time, each with simultaneous 
interpretation.

3. Matters on which advice from the SBSTTA is required by the third meeting of the
Conference of the Parties



3.1 Assessment of biological diversity and minimum standards for national reports
3.1.1 Review of assessment of biological diversity made in 1995, and methodologies for future 

assessments, as well as the minimum standard data required, as appropriate, to be applied in 
accordance with national priorities and programs.

12. Consideration of this agenda item arises from paragraph 2(a) of Article 25 of the Convention, which calls 
upon the SBSTTA to provide scientific and technical assessments of the status of biological diversity. The 
recommendation of the SBSTTA on this issue will be considered by the COP at its third meeting under its 
provisional agenda item 8.2, on appraisal of the SBSTTA review of assessments of biological diversity for the 
implementation of Article 25(2)(a) and advice on methodologies for future assessments.
13. The second meeting of the COP acknowledged the importance of undertaking assessments specifically 
designed for the needs of the Convention and endorsed the SBSTTA’s recommendations relating to this topic 
made at its first meeting. To assist the SBSTTA in the consideration of this agenda item, the Secretariat has 
prepared document UNEP/CBD/SBSTTA/2/2, which reviews important assessments of biological diversity, 
provides advice on methodologies on the basis of this previous experience and future requirements of the 
Convention, and identifies important needs within the priorities of the Convention.
14. SBSTTA may wish to consider initiating an assessment of a particular sector that supports the 
consideration of other issues before the SBSTTA and/or the COP and will begin the process of providing 
assessments for the specific needs of the Convention.
3.2 Identification, monitoring and assessment of components of biological diversity and of processes that 
have adverse impacts

3.2.1 Alternative ways and means in which the Conference of the Parties could start the process of 
identification, monitoring and assessment of components of biological diversity, as well as 
processes and categories of activities which have or are likely to have significant adverse 
impacts on the conservation and sustainable use of biological diversity, in accordance with 
Article 7.

15. Consideration of this agenda item arises from paragraph 2(a) of Article 25 of the Convention, which calls 
upon the SBSTTA to provide scientific and technical assessments of the status of biological diversity. The 
recommendation of the SBSTTA on this issue will be considered by the third meeting of the COP under its 
agenda item 8.1 on options for implementing Article 7 of the Convention.
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16. The second meeting of the COP endorsed paragraphs 2, 4 and 5 of recommendation I/3 of the SBSTTA, 
which considered alternative ways and means in which the Conference of the Parties could start the process of 
identification, monitoring and assessment of components of biological diversity. To assist the SBSTTA in the
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consideration of this agenda item, the Secretariat has prepared document UNEP/CBD/SBSTTA/2/3, which 
considers how the COP can build on these recommendations, particularly with regard to identifying processes 
and activities that have an adverse impact on biological diversity.
17. Given the fundamental importance and complexity of this topic, for the purposes of the Convention, the 
SBSTTA may wish to consider developing and promoting intersessional activities to generate more detailed 
advice on this matter, which could also respond to the requests of the COP in a more iterative manner. The 
SBSTTA may wish to consider establishing an ad hoc technical panel or a liaison group, as provided for in part 
VI of the modus operandi of the SBSTTA, to advise the COP in organising the necessary international 
cooperation required to effectively address this issue. The SBSTTA may wish to consider a recommendation to 
the COP, that given the need for considerable development of the issue, the matter be included as a standing item 
on the agenda of future meetings of the SBSTTA and/or the COP.
3.3 Review and promotion of indicators of biological diversity

3.3.1 Review and promotion of indicators of biological diversity to be used for assessment of 
effectiveness of measures taken in accordance with the provisions of the Convention.

18. Consideration of this agenda item arises from paragraph 2(b) of Article 25 of the Convention, which calls 
upon the SBSTTA to prepare scientific and technical assessments of the effects of types of measures taken in 
accordance with the provisions of the Convention.
19. The second meeting of the COP endorsed paragraphs 2, 4 and 5 of recommendation I/3 of the SBSTTA 
on this matter, which may form the basis of the SBSTTA’s recommendations. The recommendations of the 
SBSTTA on this matter may be considered by the COP under its agenda item 8. To assist the meeting in its 
consideration of this item, the Secretariat has prepared document UNEP/CBD/SBSTTA/2/4, which reviews the 
use of indicators and provides suggestions as to how to develop more sensitive and useful indicators for the needs 
of the Convention.
20. SBSTTA may wish to consider developing criteria for the use of particular sectors to assist any review 
initiated by the COP resulting from the advice of the SBSTTA on provisional agenda item 3.1 or any other 
agenda item. The SBSTTA may wish to consider including this task within the work of any intersessional 
activities they may recommend as a result of the SBSTTA’s deliberations on the previous agenda item. The 
SBSTTA may wish to consider a recommendation to the COP that, given the need for considerable development 
of the issue, the matter be included as a standing item on the agenda of future meetings of the SBSTTA and/or the 
COP.

3.4 Practical approaches for capacity building for taxonomy
3.4.1 Consider advice to the Conference of the Parties on ways and means to overcome the current 

lack of taxonomists, taking into account existing initiatives and being mindful of adopting a
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more practical direction of taxonomy linked to bio-prospecting and ecological research on 
conservation and sustainable use of biological diversity and its components.

21. Consideration of this agenda item arises from paragraph 2(e) of Article 25 of the Convention, which calls 
upon the SBSTTA to respond to scientific, technical, technological and methodological questions that the 
Conference of the Parties may put to it. Paragraph 7 of decision II/8 of the COP requested the second meeting of 
the SBSTTA to address the issue of the lack of taxonomists that are required for Parties to implement the 
Convention.
22. To assist the meeting in its consideration of this item, the Secretariat has prepared document 
UNEP/CBD/SBSTTA/2/5, which reviews the current status of taxonomic capacity, particularly in developing 
countries, considers how taxonomic capacity might be developed, and contains a number of options to address the 
needs of the Convention and of Parties.
23. The SBSTTA may wish to consider how it might develop, support or facilitate the work of institutions 
that have the capacity to train taxonomists. The SBSTTA may also wish to consider establishing a liaison group 
to coordinate the Convention’s work with other relevant initiatives and to facilitate the implementation of any 
practical measures it recommends.
3.5 Identification and transfer of sound technologies, including biotechnology

3.5.1 Identification of sound technologies, including biotechnology, and description of ways and 
means to promote and facilitate access to, and transfer and development of these technologies, 
and the role of the clearing-house mechanism.

24. Consideration of this agenda item arises from paragraph 2(c) of Article 25 of the Convention, which calls 
upon the SBSTTA to identify innovative, efficient, state-of-the-art technologies and know-how relating to the 
conservation and sustainable use of biological diversity, and to advise on the ways and means of promoting 
development and/or transference of such technologies.
25. Paragraph 2 of decision II/4 of the COP endorsed paragraph 1(d) of recommendation I/4 and requested 
the Executive Secretary to prepare, for consideration by the SBSTTA at its second meeting, a background 
document, taking into account the views expressed by Parties and observers at previous meetings associated with 
the Convention, including those decisions related to the clearing-house mechanism. The COP also requested that 
the document should identify key priority issues relating to opportunities for and obstacles to the transfer of 
technology for consideration by the SBSTTA.
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26. SBSTTA has been requested to submit a detailed report to the third meeting of the COP, when it will be 
considered by the COP under item 13 of the provisional agenda. The meeting will have before it document 
UNEP/CBD/SBSTTA/2/6 prepared by the Secretariat and intended to provide the SBSTTA with elements for its 
detailed report to the COP.
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27. The SBSTTA may wish to develop an inventory of available, transferable technologies as a first concrete 
step towards the implementation of these commitments under the Convention. Paragraph 3 of decision I/4 also 
endorsed paragraph 1(e) of recommendation I/4, which states that the Executive Secretary may, as appropriate 
and depending upon the resources available, establish a liaison group in accordance with the recommendation I/1 
on the modus operandi of the SBSTTA. If further consideration of the SBSTTA’s report to the third meeting of 
the COP is required, the SBSTTA may wish to consider the terms of reference of such a liaison group.
3.6 Knowledge, innovations and practices of indigenous and local communities

3.6.1 Ways and means to identify and protect the knowledge, innovations and practices of indigenous 
and local communities embodying traditional lifestyles, and to compensate through the equitable 
sharing of the benefits arising from the use of such knowledge, innovations and practices, in 
accordance with Article 8(j) of the Convention on Biological Diversity.

28. Consideration of this agenda item arises from paragraph 2(c) of Article 25 of the Convention, which calls 
upon the SBSTTA to identify innovative, efficient, state-of-the-art technologies and know-how relating to the 
conservation and sustainable use of biological diversity, and to advise on the ways and means of promoting 
development and/or transference of such technologies. Consideration of this agenda also arises from paragraph 
2(e) of Article 25 of the Convention which calls upon the SBSTTA to respond to scientific, technical, 
technological and methodological questions that the COP may put to it. Decision II/1 of the COP requested the 
SBSTTA, in considering its programme of work for 1996, to ensure that the programme is based on the priorities 
set in the programme of work of the COP for 1996 and 1997 as contained in decision II/18 and other decisions of 
the second meeting of the COP. Under item 11 of the provisional agenda for its third meeting, the COP will 
consider options for the implementation of Article 8(j).
29. The meeting will have before it document UNEP/CBD/SBSTTA/2/7, prepared by the Secretariat for its 
consideration of this agenda item. The meeting will also have before it document UNEP/CBD/SBSTTA/2/Inf.3 
prepared by the Secretariat in accordance with paragraph 2(a) of decision II/9 of the COP as a contribution to the 
Report of the Secretary General on "Traditional forest-related knowledge" to be submitted to the third session of 
the Intergovernmental Panel on Forests.
30. The provisions of Article 8(j) are closely linked to those of Articles 10(c) and 18.4 and the SBSTTA may 
wish to consider possible advice to the COP on the merits of a coordinated consideration of these Articles and 
recommendations on a suitable process for this.

3.7 Capacity building for biosafety
3.7.1 Capacity-building in relation to the safe, handling and use of living modified organisms resulting

from biotechnology that may have adverse effects on the conservation of biological diversity and
the sustainable use of its components.

31. The SBSTTA may wish to consider a recommendation to the third meeting of the COP that they should
ensure that the work of the SBSTTA on this item will be consistent with its decision on Article 19.3 in order to
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avoid duplication with any other work that the Conference of the Parties might initiate.
32. The Open-ended Ad Hoc Working Group on Biosafety established by decision II/5 of the COP held its 
first meeting from 22 to 26 July 1996 in Aarhus, Denmark. The report of this meeting is contained in 
UNEP/CBD/SBSTTA/2/Inf.11. The COP at its third meeting will consider a report on the results of this meeting.

3.8 The role of the clearing-house mechanism in promoting technical and scientific cooperation
3.8.1 Role of the clearing-house mechanism in facilitating and promoting technical and scientific 

cooperation in research and development related to conservation of biological diversity and 
sustainable use of its components.

33. Consideration of this agenda item arises from paragraph 2(d) of Article 25 of the Convention, which calls 
upon the SBSTTA to provide advice on scientific programmes and international cooperation in research and 
development related to the conservation and sustainable use of biological diversity.
34. In decision I/3 the COP established a clearing-house mechanism to promote and facilitate technical and 
scientific cooperation in accordance with Article 18, paragraph 3 of the Convention. In decision II/13 the COP 
decided that the clearing-house mechanism should start with a pilot phase for 1996-1997, which would be 
reviewed at its third meeting and for which the Executive Secretary is asked to submit a progress report. The 
Executive Secretary is also asked to report to the third meeting of the COP on arrangements for cooperation in the 
operation of the clearing-house mechanism.
35. The progress report of the Executive Secretary will reflect the activities undertaken pursuant to decision 
II/3, during the period from January to August 1996.
36. In decision II/3 the COP also decided to review implementation of the pilot phase at it fourth meeting 
and requests the SBSTTA to provide scientific and technical advice. The SBSTTA therefore wishes to consider 
the preparation of advice for this second review in 1997. To assist the meeting in its consideration of this item, 
the Secretariat has prepared document UNEP/CBD/SBSTTA/2/9.
37. The SBSTTA may also wish to consider how the clearing-house mechanism can contribute to supporting 
initiatives arising from other matters being considered at this meeting.

3.9 Agricultural biological diversity
3.9.1 Scientific, technical and technological aspects of the conservation of agricultural biological 

diversity and sustainable use of its components.
38. Consideration of this agenda item arises from paragraph 2(e) of Article 25 of the Convention, which calls
upon the SBSTTA to respond to scientific, technical, technological and methodological questions that the COP 
may put to it. Decision II/1 of the COP requested the SBSTTA, in considering its programme of work for 1996, 
to ensure that the programme is based on the priorities set in the programme of work of the COP for 1996 and
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1997 as contained in decision II/18 and other decisions of the second meeting of the COP. The third meeting of 
the COP will consider the conservation and sustainable use of agricultural biodiversity under its provisional 
agenda item 9. In particular, it will consider: a) agricultural biological diversity within the context of the 
Convention’s three objectives and its provisions (Item 9.1); and b) a report on progress under the FAO Global 
System for the Conservation and Utilisation of Plant Genetic Resources for Food and Agriculture (Item 9.2).
39. To assist the SBSTTA in the consideration of this item, the Secretariat has prepared document 
UNEP/CBD/SBSTTA/2/10.
40. Bearing in mind the issues to be considered by the COP at its third meeting, the SBSTTA may wish to
consider recommending that the COP consider elaborating an international framework for agricultural biological 
diversity, which might include assessments, indicators, guidelines, partnerships for technology transfer, equitable 
sharing of benefits, and incentives and modalities for cooperation with other processes. The SBSTTA may wish 
to consider recommending that the COP instruct them to provide advice on those elements of the framework that 
would benefit from scientific, technical and technological advice, and which has not been the subject of attention 
in other intergovernmental processes. One such area might be microbial diversity and, in this case, the SBSTTA 
might wish to consider how best to apply and promote its work on indicators to this topic.
3.10 Terrestrial biological diversity

UNEP/CBD/SBSTTA/2/1/Add.1
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3.10.1 Scientific, technical and technological aspects of the future work of terrestrial biological 
diversity in the light of deliberations of the third session of the Commission on Sustainable 
Development in 1995.

41. Consideration of this agenda item arises from paragraph 2(e) of Article 25 of the Convention, which calls 
upon the SBSTTA to respond to scientific, technical, technological and methodological questions that the 
Conference of the Parties may put to it. Decision II/1 of the COP requested the SBSTTA, in considering its 
programme of work for 1996, to ensure that the programme is based on the priorities set in the programme of 
work of the COP for 1996 and 1997 as contained in decision II/18 and other decisions of the second meeting of 
the COP. The third meeting of the COP is to consider the future programme of work for terrestrial biological 
diversity in the light of the outcome of deliberations of the third session of the Commission on Sustainable 
Development ("CSD") in 1995.
42. In its review of "sectoral cluster: land desertification, forests and biodiversity" at its third session, the 
CSD reviewed progress in the implementation of chapters 10 to 15 of Agenda 21 and decided to establish an 
open-ended ad hoc Intergovernmental Panel on Forests ("IPF") to pursue consensus and the formulation of 
coordinated proposals for action. In decision II/9, the COP adopted a statement from the Convention to the IPF 
on biological diversity and forests and requested the Executive Secretary to: a) provide advice and information 
pertaining to the relationship between indigenous and local communities and forests; and b) to produce a 
background document on the links between forests and biological diversity, in order to consider, at its third 
meeting, whether further input to the IPF is required.
43. The information provided by the Executive Secretary on the relationship between indigenous and local 
communities and forests is referred to above under item 3.6 of the provisional agenda of the meeting (document 
UNEP/CBD/SBSTTA/2/Inf.3). Document UNEP/CBD/SBSTTA/2/11 is the background document on the links 
between forests and biological diversity requested by the COP, and the SBSTTA may wish to consider the
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scientific, technical and technological advice it can provide the COP on this matter, together with possible 
recommendations for further work on forests and biological diversity.
44. The other aspects of terrestrial biological diversity considered by the CSD at its third session were the 
"integrated approach to the planning and management of land resources", "combating desertification and drought, 
sustainable mountain development", "promoting sustainable agriculture and rural development" and 
"conservation of biological diversity". The Secretariat has prepared document UNEP/CBD/SBSTTA/2/12 to 
assist the meeting in its consideration of this item. The document seeks to identify areas of relevance to the future 
programme of work on terrestrial biological diversity arising out of the third session of the CSD. To further assist 
in the consideration of this item, the Secretariat has prepared document UNEP/CBD/SBSTTA/2/Inf.1, which 
contains the relevant sections of the Report on the Third Session of the Commission on Sustainable 
Development.
45. The SBSTTA may wish to consider recommending that the COP initiate a preliminary assessment of the 
links between one of the issues considered by the CSD and biological diversity.
3.11 Economic valuation of biological diversity

3.11.1 Scientific, technical and technological advice on economic valuation of biological diversity and 
its components, in particular in relation to access to genetic resources.

46. Consideration of this agenda item arises from paragraph 2(e) of Article 25 of the Convention, which calls 
upon the SBSTTA to respond to scientific, technical, technological and methodological questions that the 
Conference of the Parties may put to it. Decision II/1 of the COP requested the SBSTTA, in considering its 
programme of work for 1996, to ensure that the programme is based on the priorities set in the programme of 
work of the COP for 1996 and 1997 as contained in decision II/18 and other decisions of the second meeting of 
the COP. The third meeting of the COP is to consider incentive measures and the compilation of information and 
experiences shared on the implementation of Article 11 under its provisional agenda item 15. Advice on the 
economic valuation of biological diversity is, however, of general relevance to the three-fold objectives of the 
Convention and as a consequence, any recommendations made by the SBSTTA can be of relevance to other items 
to be considered by the COP, including items 6, 7, 9, 12 and 14 of the provisional agenda. For example, item 12 
is to consider the possible options for implementing Article 15 on access to genetic resources. Clearly, 
developing effective strategies will depend on an understanding of the economic value of these genetic resources.
47. To assist the SBSTTA in the consideration of this item, the Secretariat has prepared document 
UNEP/CBD/SBSTTA/2/13, which examines existing information on the valuation of biological diversity, 
especially genetic resources, and considers how the SBSTTA may develop this knowledge.
48. In light of the general relevance of this item, the SBSTTA may wish to consider establishing an ad hoc 
technical panel or a liaison group to develop specific areas that have the greatest potential for contributing to the 
aims of the Convention. In addition to the matter of access to genetic resources, an area of central importance to 
the implementation of the Convention requiring further technical development, and which would contribute 
significantly to other items on the agenda, is the development of criteria for identifying, assessing and monitoring 
processes and activities that have an adverse impact on biological diversity (see item 3.2.1 of this provisional 
agenda). The SBSTTA may wish to consider a recommendation to the COP that, given the need for considerable 
development of the issue, the matter be included as a standing item on the agenda of future meetings of the
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SBSTTA and/or the COP.
3.12 Coastal and marine biological diversity

3.12.1 Scientific, technical and technological aspects of the conservation and sustainable use of coastal 
and marine biological diversity.

49. The COP at its second meeting took note of recommendation I/8 of the SBSTTA on scientific, technical 
and technological aspects of the conservation and sustainable use of marine and coastal biological diversity and 
affirmed that it represented a solid basis for future elaboration of the issues presented. The COP supported the 
recommendations, in paragraphs 10-19 of recommendation I/8, subject to Annex 1 of decision II/10, of 
reaffirming “the importance of future work by the SBSTTA to provide a balanced perspective on the remaining 
issues presented by the recommendation I/9 and Annex 1 of decision 11/10."
50. The COP instructed the Executive Secretary to provide the SBSTTA with scientific, technical and 
technological advice and options for recommendations to the COP in further elaborating the recommendations 
contained in recommendation I/8, with the exception of paragraphs 3 and 4. The advice and options referred to 
include: a) options for the conservation and sustainable use of biological diversity and its components in the 
implementation of marine and coastal management and planning practices, including options for the development 
of integrated marine and coastal area management at regional and local levels; and b) annual reports to the 
SBSTTA, the first of which will include a three-year work plan. The COP requested the Executive Secretary to 
provide, in accordance with Annex II, the SBSTTA with scientific, technical and technological advice and 
options for recommendations to the Conference of the Parties in further elaborating the recommendations 
contained in recommendation I/8, with the exception of paragraphs 3 and 4.
51. In accordance with these instructions, the Executive Secretary has prepared document 
UNEP/CBD/SBSTTA/2/14; the SBSTTA may wish to review this document and submit its recommendations to 
the COP.

3.12.2 Bio-prospecting of genetic resources on the deep seabed
52. Decision II/10 of the COP also requested the Executive Secretary, in consultation with the 
United Nations Office for Ocean Affairs and the Law of the Sea, to undertake a study of the relationship between 
the Convention on Biological Diversity and the United Nations Convention on the Law of the Sea with regard to 
the conservation and sustainable use of genetic resources on the deep seabed, with a view to enabling the 
SBSTTA to address at future meetings, as appropriate, the scientific, technical and technological issues relating to 
the bio-prospecting of genetic resources on the deep seabed.
53. The Executive Secretary has produced a preliminary assessment of this topic, which is contained in 
document UNEP/CBD/SBSTTA/15 and which is the basis on which consultations with the United Nations 
Office for Ocean Affairs and the Law of the Sea have been initiated by the Executive Secretary. The SBSTTA 
may wish to consider this preliminary assessment before the Executive Secretary and provide guidance to the 
Executive Secretary, in particular as to which areas would benefit from further scientific work and how these 
issues might provide a basis for further collaboration between the two Conventions.
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4. Review of the modus operandi of the SBSTTA
54. At its meeting on 3 and 4 May 1996, the Bureau of the SBSTTA suggested that the SBSTTA may wish 
to consider reviewing its modus operandi in light of: a) the forthcoming overall assessment of its work and the 
effectiveness of its advice during the period 1995 to 1997 at its third meeting; and b) the review of the SBSTTA 
to be undertaken by the COP at its fourth meeting in 1997.
55. The Bureau of the SBSTTA suggested that the SBSTTA may wish to consider increasing its 
intersessional activities, especially with regard to:

1. the greater use of liaisons groups;
2. greater formal contact with the STAP; and
3. representation of the Convention at relevant meetings by members of the Bureau.

56. The Bureau suggested that the SBSTTA may also wish to consider recommending to the COP: a) 
adjustments in the terms of office of the members of the Bureau of the SBSTTA, in order to ensure greater 
institutional continuity; and b) calling the meetings of the SBSTTA earlier in the year in order to allow more time 
for the COP to receive and analyse the report of the SBSTTA and its recommendations.
57. To assist the SBSTTA in the consideration of this item, the Secretariat has prepared document 
UNEP/CBD/SBSTTA/2/16.
58. Paragraph 3 of Decision II/2 requests the Executive Secretary, in consultation with the Bureau of the 
SBSTTA, to identify and mobilise, for publication and distribution, scientific and technical information of 
relevance to the medium-term programme of work, recognising the limitations of the budget. The SBSTTA may 
also wish to provide advice to the COP on this matter, with a view to guiding the Executive Secretariat and the 
Bureau of the SBSTTA, particularly with regard to the production and publication of the Global Biodiversity 
Outlook and the role of the clearing-house mechanism in the dissemination of information.
5. Programme of work of the SBSTTA for 1995-1997
59. Recalling paragraph 6 of decision II/1 of the COP, the SBSTTA may wish to review its programme of 
work for 1997, as contained in recommendation I/2, in light of the medium-term programme of work of the COP, 
as contained in decision II/18. The SBSTTA may also wish to bear in mind: a) the assessment to take place -- at 
its fourth meeting -- of its work and the effectiveness of its advice from 1995 to 1997; and b) the review of the 
SBSTTA to be undertaken by the COP at its fourth meeting in 1997. To assist the meetings in the consideration 
of this item, the Secretariat has prepared document UNEP/CBD/SBSTTA/2/17.
6. Draft provisional agenda of the third meeting of the SBSTTA
60. To assist the meeting in its consideration of this agenda item, the Secretariat has prepared a draft 
provisional agenda for the third meeting of the SBSTTA. This is contained in document 
UNEP/CBD/SBSTTA/2/18. The draft provisional agenda has been prepared on the basis of recommendation I/2 
as well as decision II/18, together with other relevant decisions adopted by the COP at its second meeting.
7. Date and venue of the third meeting of the SBSTTA
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61. In light of the SBSTTA’s consideration of its modus operandi under item 4 of the provisional agenda, the 
SBSTTA may wish to consider a date in July 1997 for the fourth meeting of the SBSTTA. The venue of the third 
meeting will be decided in accordance with rule 3 of the rules of procedure for meetings of the Conference of the 
Parties, which provides that "the meetings of the Conference of the Parties shall take place at the seat of the 
Secretariat, unless the Conference of the Parties decides otherwise or appropriate arrangements are made by the 
Secretariat in consultation with the Parties." For this agenda item, the meeting will have before it document 
UNEP/CBD/SBSTTA/2/19.
8. Other matters
62. The meeting will consider any other items proposed and accepted for discussion.

9. Adoption of the report
63. The meeting will consider and adopt its report, which will be presented by Mr. Peter Johan Schei 
(Norway), Chairman of the SBSTTA, to the third meeting of the COP for its consideration under the relevant 
agenda items, in particular item 4.
10. Closure of the meeting
64. The meeting will be closed on Friday, 6 September 1996 at 6.00 p.m.
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ASSESSMENT OF BIOLOGICAL DIVERSITY 
AND METHODOLOGIES FOR FUTURE ASSESSMENTS

Note by the Secretariat

1. BACKGROUND

1. Article 25, paragraph 2, calls upon the SBSTTA to provide scientific and technical assessments of 
the status of biological diversity and to prepare scientific and technical assessments of the effects of types 
of measures taken in accordance with the provisions of the Convention.
2. The first meeting of the SBSTTA proposed a medium-term programme of work in 
recommendation I/2. Item 1.1.1 of this proposed medium-term programme of work was:

"Review of the assessment of biological diversity made in 1995, and 
methodologies for future assessments, as well as the minimum standard data required, 
as appropriate, to be applied in accordance with national priorities and programmes".

3. Decision II/1 of the COP requested the SBSTTA to ensure, in considering its programme of work 
for 1996, that the programme is based on the priorities set in the programme of work for the COP for 1996 
and 1997. The second meeting of the COP generally acknowledged the importance of assessments in 
providing the necessary factual basis for implementing the Convention. The COP specifically recognised 
the importance of the SBSTTA reviewing assessments and will consider the recommendations of the 
SBSTTA on this matter under item 8.2 of its provisional agenda.
4. Assessments of biological diversity are central to many of the provisions of the Convention. 
Implementation of Articles 6, 7, 8, 9, 10 and 14 are all dependant upon using existing assessments 
effectively and generating further assessments where more information is required.

/...



UNEP/CBD/SBSTTA/2/2
Page 2

5. The work of the SBSTTA has already recognised the central importance of assessments of 
biological diversity in undertaking the work of the SBSTTA. For example, recommendation I/6 of the 
SBSTTA, adopted by the COP in decision II/1, paragraph 4, requested the Secretariat to prepare, under the 
guidance of the Bureau of the Conference of the Parties and the SBSTTA, a periodic report on biological 
diversity, which may include, inter alia, a brief summary of the status and trends of biological diversity at 
global and regional levels.
6. Recommendation I/3 of the SBSTTA on "Alternative ways and means in which the Conference of 
the Parties could start the process of considering the components of biological diversity particularly those 
under threat and the identification of action which could be taken under the Convention" made several 
general observations about the importance of assessments in implementing the provisions of the 
Convention. The observations were endorsed by the COP in paragraph 2 of decision II/8.
7. In particular, the recommendation noted in paragraphs 2, 4 and 5 that:

2. Assessment of the status and trends of components of biological diversity and causes 
of biodiversity losses provides baseline data which can assist countries to formulate their 
biodiversity strategies, plans and programmes to implement the provisions of the 
Convention....There is, however, a need to identify, evaluate, develop and share methods 
needed for the assessment and conservation and sustainable use of biological diversity. 
Specifically there is a need to:

(i) Further describe the categories of components of biological diversity set 
down in Annex I of the Convention;

(ii) Evaluate methodologies for identification, characterisation and classification 
of biological diversity and their components so as to identify methods 
suitable for different conditions of data availability and how their 
effectiveness can be enhanced;

(iii) Identify methodologies for detecting national and international negative 
trends in biological diversity;

(iv) Promote exchange of information on existing methodologies through various 
information systems including electronic mail;

4. There is a need for each Party to start assessing the effectiveness of measures taken 
under the Convention. However, methods for assessing the effectiveness of measures to 
conserve or sustainably use biological diversity should be reviewed. The use of indicators of 
biological diversity and the status of its components is particularly time- and cost-effective. 
Several indicators are currently being used and developed. They should be reviewed and their 
use promoted.
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5. The Conference of the Parties should organise international co-operation:
(i) To respond to the needs formulated under paragraphs 1 to 4 above and, more

specifically, to compile and assess the above-mentioned methodologies, 
taking into account existing data, processes and reference materials;

(iii) To make these studies available through the clearing-house mechanism
established by the Convention to promote technical and scientifical co- 
operation, and to promote a regional approach to further enhance the 
collection and analysis of relevant information.

8. This Note has been prepared by the Secretariat to assist the second meeting of the SBSTTA in 
preparing its recommendations on the modalities of the assessments required to support the work of the 
Convention. It reviews existing assessments of biological diversity, chiefly those made in 1995, and 
concludes that while many are extremely valuable, none fully meets the requirements of the Convention. It 
also draws attention to some thematic areas for which there are major gaps in assessment and emphasises 
the pervasive need to make better and more co-ordinated use of existing information. Established 
methodologies for biological-diversity assessment are briefly described and some of the common problems 
that they face are discussed. Major recommendations include support for national-level actions, improved 
co-ordination at the international level and the need to review existing methodologies, particularly with 
regard to GIS (geographic information systems) and indicators.
9. A consequence of the central importance of assessments in implementing the Convention is that
the consideration of this item by the SBSTTA cannot be considered in isolation from the consideration of 
other items on the agenda of either this meeting of the SBSTTA or of future meetings. Similarly, this Note 
is of direct relevance to many of the other items on the provisional agenda of this meeting of the SBSTTA. 
In particular, as is evident from the observations of the SBSTTA in recommendation I/3, there is a large 
degree of overlap between the issues raised by this item of the provisional agenda and item 3.2 on the 
identification, monitoring and assessment of components and biological diversity and processes that have 
adverse impacts, and item 3.3 on the review and promotion of indicators. In order to avoid repetition, the 
Secretariat has had to allocate issues for the notes for these items. However, the subject matter itself does 
not naturally or easily separate into the topics of this agenda; thus determining what should be included in 
this Note and what should support the discussion of other items is a somewhat arbitrary exercise. 
Consequently, the Secretariat advises that this Note be considered in conjunction with the other notes 
prepared by the Secretariat and in particular the notes prepared primarily to assist the SBSTTA in their 
consideration of items 3.2 (document UNEP/CBD/SBSTTA/2/3) and 3.3 (document 
UNEP/CBD/SBSTTA/2/4) of the provisional agenda.
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2. REVIEW OF ASSESSMENTS OF BIOLOGICAL DIVERSITY

2.1. Review of assessments made in 1995

10. A range of assessments of biological diversity were produced in 1995. These were global,
regional, national or local in scale, and covered one or more different sectors or facets of biological 
diversity. Many of them represented several years’ cumulative effort, so that they were carried out at least 
in part before 1995. Other assessments carried out mainly or wholly in 1995 were not published until 
1996, and some have yet to be produced. What follows is a brief review of some of the more significant 
assessments made available during 1995. Most earlier assessments were reviewed in some detail in the 
Global Biodiversity Assessment and are therefore not dealt with in this Note.

2.1.1 Global assessments

Global Biodiversity Assessment (UNEP, 1995)
11. The most important global assessment of biological diversity made in 1995 was the Global
Biodiversity Assessment (GBA), released at the second meeting of the COP. Its objective was to "provide 
an independent, critical, peer-reviewed scientific analysis of the current issues, theories and views 
regarding the main global aspects of biodiversity". The result was a massive volume (1,140 pages) that 
examines in detail the critical scientific issues and draws attention to gaps in knowledge and the issues 
where uncertainty has led to alternative viewpoints which will require further research to resolve. About 
1,500 scientists participated in the preparation of the report, which was commissioned by UNEP and 
financed by the Global Environment Facility (GEF).
12. Despite the enormous contribution this assessment has made to our understanding of biological 
diversity, the GBA is essentially an assessment of the state of knowledge of biodiversity, rather than an 
assessment of the state of biodiversity itself. It provides few baseline statistics that may serve as a starting 
point for continued monitoring and assessment and is not organised to serve as a data source. 
Consequently, of itself, it does not meet the requirements of the Convention in this respect, and further 
consideration of the issue is not only warranted but needed for the purposes of the Convention. This is 
recognised by the GBA itself, which states "that much of the basic inventory of biodiversity has not yet 
been undertaken, even at the species level".
Centres o f Plant Diversity (WWF & IUCN)
13. Volume 2 of Centres o f Plant Diversity, covering Asia, Australasia and the Pacific, was published 
in 1995. When complete, the three volumes will provide a global review of plant diversity and represent 
the cumulative results of over ten years’work. They provide much valuable information on the distribution 
of major areas of plants diversity (particularly those with large numbers of endemic species) and an 
assessment of their conservation status. However, because standardised selection criteria were not adhered 
to in the choice of sites, it is difficult to use the information contained in these volumes to obtain a 
coherent picture of the status of plant diversity.
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A Global Representative System o f Marine Protected Areas
14. Four volumes were jointly published in 1995 by the Great Barrier Reef Marine Park Authority, 
the World Bank and IUCN -- The World Conservation Union. These provide regional overviews of marine 
biodiversity and assess the extent to which important areas are included in protected areas. Many of the 
overviews of marine biodiversity are, however, somewhat cursory in nature and do not make full use of 
available existing information. They also deal almost entirely with coastal and inshore ecosystems, where 
the great majority of marine protected areas are found.

2.1.2 Regional assessments

15. Europes Environment: the DobçP© Assessment was published in 1995 by the European 
Environment Agency Task Force. This deals with all aspects of the environment although the assessment 
of biological diversity comprises a relatively limited part of the whole. Chapter 9 -- Nature and Wildlife -- 
assesses major ecosystems and reviews the region’s fauna and flora. It also provides a representative 
ecosystem site list. Other sections deal with pressures on the environment and human activities that affect 
the environment. Data is presented in a range of different ways, with heavy emphasis on case studies and 
examples. Lists and maps of important sites and ecosystems are not exhaustive, and criteria for selection 
are generally not made explicit. Consequently, it may be problematic to use much of this information as it 
is presented as a baseline for future assessments.
16. A Conservation Assessment o f the Terrestrial Ecoregions o f Latin America and the Caribbean 
was published by the World Bank. This maps major ecoregions and attempts to assess their importance for 
biodiversity conservation using a number of criteria. The approach used in this assessment is problematic 
because it assumes that extensive geographic areas can be considered effectively as single units 
(ecoregions) based on biogeographical considerations and taking into account the dominant vegetation 
type. This does not adequately take into account the wide range of different ecosystems found in any 
reasonably large geographical area (e.g., wetlands, freshwater systems, montane systems and natural 
grasslands are all likely to be found in an area that is predominantly forest). Nevertheless, it could be 
useful for very generalised assessments and provide some framework for establishing regional priorities.

2.1.3 National assessments

17. Two major country-level assessments were published in 1995: the Egypt Country Study on 
Biological Diversity, produced by the Egypt National Biodiversity Unit; and the Papua New Guinea 
Country Study on Biological Diversity, produced by the Conservation Resource Centre of the PNG 
Department of Environment and Conservation.

2.1.4 Species and natural resource assessments

18. Three Action Plans were published in 1995 by the IUCN, all dealing with groups of birds. One 
assessed the status of and recommended plans for the conservation of partridges, quails, francolins, 
snowcocks and guineafowl; the second dealt with megapodes; the third with pheasants. These 3 join 27 
other action plans published under the auspices of the IUCN SSC (Species Survival Commission) since 
1986. Of the total, 24 deal with groups of mammals, the present three with birds, two with reptiles and 
only one with invertebrates (swallowtail butterflies, published in 1991). The action plans vary
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considerably in their depth of coverage, but generally provide useful assessments of the status of particular 
groups of species. They are, however, from a taxonomic viewpoint, highly skewed and therefore provide 
an incomplete overview of species diversity as a whole.
19. The FAO published its Fisheries Yearbook and two global assessments of the world’s fisheries: 
The State of the World ’s Fisheries and Aquaculture; and Review of the state o f world marine fishery 
resources. They also published a global synthesis of the results of their 1990 Forest Resources 
Assessment. The latter deals essentially with natural-resource use and pays relatively little attention to 
biological diversity per se, or the need for its conservation. However, the global reviews of world fisheries 
do draw attention to this issue, discussing overfishing and the deterioration of marine ecosystems at some 
length.

2.2 An assessment of the assessments of biological diversity

20. A detailed analysis and review of the assessments of biological diversity reveals that there remains 
a large gap between the basic requirements of the Convention and its Parties and the information that 
exists. For example, despite considerable attention being devoted to national environmental assessment, 
many countries have not undertaken the necessary assessment of the status of their biological diversity. 
This is beginning to be addressed under the Convention by the financial mechanism supporting projects 
known as "enabling activities". These projects are essentially intended to assist developing countries in 
preparing to fulfil their commitments under the Convention, mainly by supporting them in the preparation 
of their first national biodiversity strategies and action plans, which entails making an assessment of the 
status of biological diversity. As of the end of June 1996, there were 18 Parties that had received financial 
support to undertake enabling activities, and the same number again are expected to have projects 
approved in the next few months.
21. At the international level there remain many important natural ecosystems or biomes that have 
been inadequately assessed. These include:
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(i) Non-coastal marine;
(ii) Freshwater systems (lakes and rivers);
(iii) Tropical dry forests and woodlands;
(iv) Montane systems; and
(v) Rangelands, arid and semi-arid lands.

22. There also remain large gaps in knowledge for other ecosystems and biomes that have received a 
great deal of attention, such as coral reefs (see document UNEP/CBD/SBSTTA/2/14) and tropical moist 
forests (see document UNEP/CBD/SBSTTA/2/11). In addition, the assessment of the biological diversity 
of agricultural systems deserves far greater attention than it has hitherto received (see 
UNEP/CBD/SBSTTA/2/10).

3. EXISTING METHODOLOGIES FOR ASSESSMENTS OF BIOLOGICAL
DIVERSITY

23. The Convention recognises that the primary focus of assessments of biological diversity should be 
at the country level. Such assessments are required by the Parties to set a baseline for the development of
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national strategies and action plans that will be the primary mechanism by which adverse human impacts 
on biological diversity may be mitigated. They should also serve as the basis for regional and global 
assessments although, of themselves, they will be insufficient to provide a complete picture at regional and 
global levels. This is because the distribution of biological diversity does not adhere to geopolitical 
boundaries and, in the case of marine biological diversity, a significant proportion of it lies outside 
national jurisdictions. Some analysis at the supranational level will therefore always be required.
24. In response to the need for national assessments, UNEP established an Expert Advisory Team for 
Country Studies on the "costs, benefits and unmet needs for conservation and sustainable use of biological 
diversity". They prepared a document, Guidelines for Country Studies on Biological Diversity, designed to 
assist countries undertaking such studies. The technical annexes to the Guidelines identify four categories 
of information as necessary: socio-economic factors affecting biodiversity; biological data; the assessment 
of benefits, costs and net monetary values of biodiversity; and current capacity for biodiversity 
conservation and sustainable use. Possible pathways for managing this information in the context of the 
CBD are discussed in some detail in the data-flow model prepared by WCMC for the UNEP/GEF 
Biodiversity Data Management Project (1995).
25. Empirical studies have shown that, institutional issues aside, the collection of a significant 
proportion of the data covered by the Guidelines is much too demanding; it is thus critical to define a 
minimum set of data in relation to specific goals of a biodiversity strategy. Where funds and staff are 
limited the importance of the need to select the most critical data for compilation or collection cannot be 
over-emphasised. Each country should, of course, decide on its own minimum data set to meet its specific 
requirements.
26. Defining a minimum data set poses two separate but interconnected questions: the setting of 
priorities and the choice of methodologies. Priorities are important because our knowledge of biodiversity 
is very incomplete. First, we lack information on the distribution and status of elements of biodiversity. 
Such gaps are theoretically possible to fill, although in practice it is often time-consuming and expensive 
to do so. Second, we lack a full, and in some cases even a partial, understanding of the processes that 
create and maintain biological diversity: those of ecology -- particularly at the large scale -- and of 
evolution. Our ignorance of these is a far more intractable problem. The issue of priorities within the 
context of the Convention is addressed in some detail in the Note prepared by the Secretariat addressing 
item 3.2 of the provisional agenda (document UNEP/CBD/SBSTTA/2/3). With limited resources, the 
choice of the most efficient and reliable methodologies is self-evidently also of great importance. This is 
the principal subject of the present Note.
27. While some problems of monitoring and assessment have technical solutions, there is also a 
challenging but fundamental requirement to address the sustainability of staff and institutions, particularly 
in terms of funding support, in order to make use of these techniques.
28. In all cases, efforts should first be made to identify existing data and studies that might serve as 
partial baselines. Sources of existing information may cover biodiversity at the local, national, regional or 
global level; may be published or unpublished (reports, databases or digital files); and may be held in- 
country or externally. In-country sources of information may include national museums, universities, 
agricultural development agencies, government departments (particularly forestry and wildlife), non- 
governmental organisations (NGOs) and the private sector. Although quantified time-series data are 
preferable, less rigorous or sometimes even anecdotal evidence can be valuable.
29. Within the broad framework of the UNEP guidelines, a number of techniques for making 
assessments of the status of biological diversity have been developed over the last decade. These have
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been applied at both national and sub-national levels in various efforts to identify priority areas, in 
particular those of high diversity or possessing large numbers of restricted-range or threatened species.
30. Some of the more prominent biodiversity assessment techniques are:

(i) Gap Analysis, developed by the US Fish and Wildlife Service;
(ii) Rapid Ecological Assessment, developed by The Nature Conservancy (TNC);
(iii) Conservation Biodiversity Workshops (CBWs), developed by Conservation 
International (CI);
(iv) The Conservation Needs Assessment (CNA) was implemented for Papua New 
Guinea by the Biodiversity Support Program (a USAID-funded consortium of the World

Wildlife Fund-US, The Nature Conservancy and the World Resources Institute);
(v) National Conservation Review (using Gradsect sampling) developed for Sri Lanka;
(vi) Biodiversity Information Management System (BIMS) developed by the Asian 
Bureau for Conservation;
(vii) Guidelines for the Rapid Assessment of Biodiversity Priority Areas (RAP), developed 
by the World Bank, the GEF and CSIRO;
(viii) All Taxa Biodiversity Inventory (ATBI), developed by the University of Pennsylvania 
in conjunction with INBio (Costa Rica);
(ix) Rapid Biodiversity Assessment, developed by MacQuarie University (Australia); and
(x) RAP: Rapid Assessment Programme developed by Conservation International (CI).

31. These techniques are described and assessed in Annex 1. Most use species as the basic unit of 
biological diversity and rely on the compilation of existing data, the collection of new data, or, as in the 
majority of cases, both.

3.1 Principles and problems in the assessment of biological diversity

32. The variety of techniques points to the fact that there is no universal methodology that will suit all 
the different needs of the Convention or its Parties, as is demonstrated in the assessment of techniques in 
the Annex to this Note. Different techniques have different strengths and weaknesses. Which technique is 
the most suitable for which purpose will be determined by the existing information, the aims of the 
assessment and the needs of the audience. Nevertheless, there are a number of general observations that 
can be made about the existing methodologies, which will help guide decision-makers as to which is the 
most appropriate technique for them or whether a new technique altogether needs to be developed.
33. All of the techniques for making assessments of biological diversity suffer to some extent from a 
number of methodological problems, of either a biological or socio-economic nature. The biological 
problems stem from difficulties in the classification and description of the elements of biological diversity 
and the impracticability of assessing all these elements. The social and economic problems essentially 
derive from the weakness of methodologies for identifying and quantifying human impacts on biological 
diversity and a consequent inability to meaningfully incorporate human impacts into assessments of 
biological diversity. This issue is further addressed in document UNEP/CBD/SBSTTA/2/3.
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34. The following paragraphs outline some principles and problems in the assessment of biological 
diversity at the levels of ecosystems, habitats, species and genes. The consideration of ecosystems and 
habitats is particularly important as the SBSTTA recommendation I/3 suggests developing the ecosystems 
approach for the primary framework of actions to be taken under the Convention. This presents a major 
challenge in that satisfactory systems for classifying ecosystems and habitats have to be developed so that 
the natural environment and changes to it can be mapped.

3.2 Identifying ecosystems and habitats

35. The classification of the natural environment is far more problematic than the classification of 
organisms, and few of the terms so far developed to this end (e.g., community, habitat, ecosystem, biome) 
have a satisfactory or universally accepted definition. Indeed, there are good theoretical grounds for 
questioning the basis of most such classifications because they are ultimately based on an assumption that 
the natural environment can be divided into a series of discrete, discontinuous units rather than 
representing different parts of a highly variable natural continuum; in reality the latter model is 
undoubtedly a more accurate description of the real world.
36. Many attempts to classify ecological units are based on identifying the species that occur in them, 
along with a description of the physical characteristics of the area. Terrestrial ecosystems, for example, are 
often identified on the basis of plant communities -- that is, areas with similar plant species composition 
and structure -- on the assumption that different species may habitually be closely associated with each 
other over a wide geographical range. The extent to which this is the case is controversial. It can 
reasonably be argued that the distribution of plant species is dependent on the physical environment and 
historical accident rather than on the occurrence or otherwise of other plant species, although within a 
particular geographical region species with similar ecological requirements may, of course, be expected to 
have similar distributions. Even if the concept of communities is accepted, then the more rigidly a 
community is defined, the more site-specific it becomes and hence the more limited its use in analysis and 
planning.
37. At the other extreme, very general habitat classifications (wetlands, grasslands, deserts) are based 
on the physical characteristics and appearance of an area, independent of species composition. They 
generally cover such a wide range of possible conditions that they have very limited heuristic use. The 
term forest applies both to highly diverse lowland tropical rainforests and to coniferous monocultures, two 
systems that have virtually no species in common. Moreover, defining boundaries for even these very 
general systems is difficult. It is, for example, impossible to determine for how long, how regularly and 
how intensely an area must be flooded before it should be classified as a wetland rather than a terrestrial 
ecosystem.
38. In reality, most systems for classifying terrestrial habitats combine the two approaches and use a 
range of descriptive criteria, of which the major ones are:

(i) Physiognomic: features of height, growth form and coverage of vegetation;
(ii) Bioclimatic: the prevailing climate regime;
(iii) Edaphic: soil type and geology;
(iv) Phenological: leaf retaining characteristics (i.e., whether vegetation is deciduous or
evergreen);
(v) Floristic: occurrence of certain principal plant taxa; and
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(vi) Functional: management use (e.g., fuelwood production)
39. Classifications may indicate the actual vegetation present or indicate the "potential" vegetation 
that would be expected to occur in the absence of human activity.

3.3 Monitoring ecosystems and habitats

40. The need to monitor change over time in ecosystems and habitats, as essential components of 
biological diversity, is implicit in Article 7 of the Convention and forms an essential part of any 
assessment of biological diversity. Only by monitoring change in the natural environment over time can 
the effects of mankind be assessed, both in terms of negative influences on biological diversity and on the 
success or otherwise of efforts to mitigate such influences, which is one of the main aims of the 
Convention. As with efforts to classify and map the natural environment, there are both practical and 
theoretical impediments to carrying this out. The principal theoretical problem is that natural environments 
are not static entities, but are dynamic and thus constantly changing at all geographical and temporal 
scales. Some changes (especially diel and seasonal ones) are cyclical and highly predictable, many others 
are not. Establishing baselines from which to measure change is therefore essentially an arbitrary exercise. 
This applies equally, for example, to the designation of potential vegetation cover in terrestrial ecosystems 
and to the species composition and biomass of fish stocks in particular regions.
41. Changes in terrestrial environments can usefully be categorised as either complete conversion 
(i.e., destruction) or modification. Assessing the former is essentially a matter of setting more-or-less 
arbitrary boundaries. Thus FAO’s tropical forests assessment defines forests as: "ecological systems with a 
minimum o f 10% crown cover o f trees and/or bamboos, generally associated with wild flora and fauna 
and natural soil conditions and not subject to agricultural practices"; while deforestation was defined as: 
"change ofland use or depletion of crown cover to less than 10%".
42. Environmental modification, that is, change in habitat condition or quality, is much more difficult 
to measure. In large part, this is because notions of condition or quality are functionally dependent, so that 
there can be no single measure for these attributes. From an ecological point of view, it can be argued that 
habitat modification can only be assessed with respect to effects on particular species. This is because any 
change in an area, other than complete destruction, will affect different species in that area in different 
ways. Some species may decrease in abundance, others may increase, while others may remain apparently 
unaffected. This applies as much to natural changes as to those induced by humans. Indeed, the role of 
periodic disturbance in maintaining high diversity in, for example, tropical moist forests and coral reefs, is 
an area of considerable debate within ecology.

3.4 Identification, monitoring and assessment of species

43. Problems of identifying and classifying species are rather different from those of identifying 
habitats and ecosystems. Although there are many exceptions and the concept of a species is by no means 
a fixed or consistent one, species are in general more discrete and easily identifiable entities than habitats. 
Some groups of organisms (chiefly higher vertebrates and some plant groups) are well known globally and 
there are usable, if imperfect, standard taxonomies.
44. The major problem with species is that there is a very large number of them, a high proportion of 
which, particularly invertebrates, are as yet undescribed. Moreover, the identification of described species

/.



UNEP/CBD/SBSTTA/2/2
Page 11

often requires a high level of expertise. Identifying all species in even a limited area is thus a very onerous 
task.
45. Further, monitoring changes in biological diversity at the species level essentially entails
monitoring changes in the distribution and abundance of species. This implies that populations of species 
should be inventoried on a systematic and regular basis. Many techniques have been developed for doing 
this, but they are almost invariably labour-intensive and, with finite resources can only realistically be 
applied to a small number of species and circumscribed geographical areas. Even if changes in distribution 
or abundance can be tracked, interpreting them may often be problematic. This is because, as with 
ecosystems, population sizes of individual species are very rarely if ever static, that is, maintained at some 
unvarying equilibrium level, but are constantly changing both through stochastic perturbations and in 
response to environmental variation on many different time-scales. Disentangling the effects of mankind 
(e.g., different land-use practices and harvest and management regimes) from these natural variations is 
difficult and for many species is likely to need detailed monitoring and population modelling over 
decades.

3.5 Identifying, monitoring and assessing genes

46. Genetic diversity is impossible to quantify as a general property, but key parameters such as
karyotypic variation, mitochondrial DNA divergence or protein polymorphism can be measured, using 
techniques such as protein electrophoresis, DNA fingerprinting, the polymerase chain reaction (PCR), 
restriction site mapping and DNA sequencing. Some of these methods can be applied to both coding and 
non-coding sections of DNA, allowing for the investigation of the entire genome, and some can also allow 
for the inference of evolutionary relationships. Such methods for measuring genetic diversity within or 
between populations require many samples as well as analysis by trained personnel using sophisticated 
laboratory techniques.
47. Because these techniques are expensive and labour-intensive, and because it is not always 
obvious how to interpret findings or make practical use of them, genetic diversity is not the normal 
currency in which biodiversity is measured. UNEP recommends that biological data on biodiversity are 
primarily collected at the species level, and that subspecies, populations and genetic diversity per se are 
only considered where they have some significant economic value or indigenous use, for example, as 
sources of genetic material useful in crop or breed improvement. The assessment of genetic erosion is 
made difficult because of the requirement of a baseline against which to measure it. Because these 
techniques are generally very new, baselines have yet to be established. Again, because of the expense of 
applying these techniques, it is highly unlikely that such baselines will be established other than in a few 
exceptional cases.

4. METHODOLOGIES FOR FUTURE ASSESSMENTS OF BIOLOGICAL DIVERSITY

48. As outlined above and discussed in more detail in the Annex, much valuable work has been 
carried out to date in developing methodologies for assessing biological diversity at various scales. 
Nevertheless, there is a clear need for further development, which should involve both better and more co- 
ordinated use of existing resources and techniques and the implementation of more innovative techniques. 
Two important areas that are used to some extent in most of the methodologies listed above, but that merit 
further development, are the use of GIS systems and the use of indicators for extrapolation.
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4.1 Use of GIS systems

49. Geographic information systems (GIS) may present one of the most productive avenues for the
development of biodiversity assessment. Planned use of them may obviate the need to develop the 
complex habitat and ecosystem classifications that are, as discussed above, currently a major problem. 
This is because representations of different, measurable attributes of the environment can be stored in 
separate layers within a GIS. Examples of such attributes are: soil characteristics; altitude; rainfall; percent 
canopy cover; mean height of dominant vegetation; and distributions of individual species. The baseline 
maps used may be generated from satellite data, aerial survey, and existing maps, or created by field 
survey and expert advice. Different combinations of these disaggregated data sets can be chosen to 
generate maps according to need, without having to choose a predetermined classification system. Further, 
these systems can be extended to include land-tenure and land-use categories and can thus be of great 
value in conservation planning on the ground. Such systems also lend themselves to extrapolation in that, 
for example, species distributions can be predicted in unsurveyed areas on the basis of congruence in 
environmental characteristics with areas known to contain the species.
50. However, the use of GIS implies an advanced and highly technical approach; this will not always
be preferred, particularly where the capacity of the personnel involved is not appropriate and where staff 
continuity cannot be secured.

4.2 Use of Indicator Groups

51. As noted above, the variety of living species in even a small area is so great that identifying all of 
the species present is generally impracticable. Certain taxa can therefore be chosen as "indicator groups" 
that act as surrogates for the whole of biological diversity. However, no one organism or group of 
organisms can be expected to comprehensively reflect the patterns of distribution and abundance of all 
other taxa, so the choice of indicator groups has to be made carefully. The limitations of existing indicator 
techniques and their relative strengths are discussed in more detail in UNEP/CBD/SBSTTA/2/4.

4.3. Co-ordinating international and regional initiatives

52. There is a growing number of international processes that are calling for assessments of biological 
diversity in one form or another. Of immediate relevance to ensuring greater co-ordination, and of 
particular importance to the Convention itself, are the biodiversity-related instruments. Several of these 
instruments have also called for global assessments of the state and trends of some aspects of biodiversity 
of importance to their conventions. For example, the Ramsar Convention has called for a global 
assessment of wetlands and the Convention on Combating Desertification has called for a global 
assessment of desertification. Obviously, the production of such assessments should be co-ordinated with 
the work of the Convention. The COP, in decision II/13, requested the Executive Secretary to explore 
ways and means of improving the exchange of information and experience and to harmonise the reporting 
requirements of Parties under those instruments and conventions. To this end, the Executive Secretary has 
already entered into agreement with CITES, Ramsar and CMS. Negotiations are under way with the 
World Heritage Convention (WHC) and the International Oceanographic Commission (IOC). Initial 
consultations have begun with the FAO, IUCN, Cartagena Convention, WCMC and the CSD.
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53. There is also a large overlap with regard to critical sites and components for the various 
biodiversity-related conventions and instruments. The critical sites and components for the purposes of 
this Convention are described in Annex 1 to the Convention. The development of a common set of 
indicators would go a long way to ensuring that information, data and predictive models could be shared 
usefully among the biodiversity-related conventions. The synergies that Annex 1 has with the critical sites 
and components of other biodiversity-related instruments and the modalities of co-ordination between the 
processes is discussed in more detail in the Note to assist the SBSTTA in their consideration of the 
following item on the provisional agenda (document UNEP/CBD/SBSTTA/2/3).
54. The harmonisation of methods and terminologies for assessment is not only important for 
ensuring quality control of the data produced for assessments, but also to ease the reporting burden on the 
Parties under this and other conventions and instruments. It is important that work begin on this soon, as a 
number of the other conventions have established definitions for several of the key terms of Annex 1. 
Ramsar, for example, has an approved global definition of wetlands that rests in part on vegetation. The 
extent to which this accords with the intended meaning of the term as used in Annex 1 of the Convention 
and adheres to the principles of the Convention needs to be considered. In general, the adoption of existing 
standards, for example, the checklists of various taxa already in use by CITES, would not only promote 
harmonisation, but would also be likely to assist the Parties in their national assessments as it would 
obviate the need for a time-consuming review of different classification systems in order to choose a 
preferred one.
55. A more centralised system of data collection for all of these conventions would significantly 
encourage the greater co-ordination of information, ease reporting burdens on Parties, and make managing 
the data easier. The degree of management required to make the most of various assessments is beyond the 
envisaged capacity of the clearing-house mechanism, the Secretariat of the Convention or the institutions 
of the other biodiversity-related instruments. In general, the secretariats lack the proper facilities to 
manage, analyse and interpret the data that are supplied to them by their Parties and have expressed a 
desire for guidance on this issue. In light of the general need to cooperate and co-ordinate, what is required 
is the design of a common data-management programme that all the secretariats and Parties could use.
56. Similarly, the secretariats generally recognise the importance of data that presents information in a 
spatially referenced manner. Such maps can easily be used by both management and scientific field staff 
for practical work, make excellent tools for training, and help in promoting public awareness of the 
purposes and work of the Conventions. The secretariats do not have the capacity to undertake this type of 
geographical information system work. Such work will need to be carried out by national GIS facilitates or 
outside GIS specialists (e.g., GRID or WCMC).
57. The co-ordination of information that is being generated for international processes is vital. This 
means harmonising and centralising the presentation of data, or national reporting requirements to these 
international processes. Greater co-ordination of national reporting requirements will provide benefits to 
both the international processes and the countries themselves. For countries, it would, for example;

(i) increase the ease and efficiency of building national biodiversity information systems
that would facilitate strategy and policy development;
(ii) improve the initiation of country-driven actions in support of international
commitments;
(iii) reduce the cost of meeting international reporting requirements;
(iv) improve feedback from secretariats and comparability with other countries; and
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(v) increase ability to develop and use integrated indicators of sustainability.
58. From the international institutions’perspective it would:

(i) improve the efficiency of information management and the flexibility to adjust to 
changing situations;
(ii) reduce the cost of information-systems development;
(iii) facilitate the preparation of global and regional assessments, including in
consideration of other international instruments;
(iv) improve information quality, consistency and transparency; and
(v) improve links with international environmental monitoring agencies, major data
custodians, and regional treaties.

59. The co-ordination of international reporting requirements requires an overarching information 
infrastructure that adheres to the following principles:

(i) synchronised reporting schedules;
(ii) agreed information interchange and sharing modalities;
(iii) compatible technology for information management; and
(iv) standards and guidelines for the scientific and technical data content of reports.

60. The SBSTTA may wish to consider the practical steps required to begin to establish such a 
harmonised infrastructure and may wish to consider such documents as the Guidelines for Country 
Studies and the Data Flow Model in the Context of the Convention on Biological Diversity prepared by 
WCMC for the UNEP/GEF Biodiversity Data Management Project. The data-organisation structures of 
The Nature Conservancy, of CORINE (the European Commission’s system for co-ordinating information 
on the environment) and of the Australian Nature Conservation Agency, referenced in the Note by the 
Secretariat on Agenda Item 5.5.1 of SBSTTA I (UNEP/CBD/SBSTTA/1/4), may also be of interest.

5. CONCLUSION

61. This Note has illustrated a number of priority needs with regard to undertaking assessments to 
meet the requirements of the Parties and ultimately those of the Convention as well. On the basis of these 
needs, the SBSTTA may wish to consider the following suggestions.

5.1. Support for national assessments

62. All assessments and reviews of assessments have pointed to a need for capacity building at all 
levels, most particularly at the national level. The two most important components of this are better co
ordination of information gathering and improved training at the national and local level. Both these 
components require additional resources. The Convention’s financial mechanism has already begun to 
provide financial support for national assessment through its programme of enabling activities for 
developing countries. In light of the fact that none of the 18 Parties have so far completed their programme
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of enabling activities, it is probably premature to consider a recommendation to the COP about the need 
for further financial support for these national assessments from the financial mechanism.
63. Further international support can, however, be provided by the SBSTTA and the Convention as a 
whole, to these national efforts. In particular, the SBSTTA may wish to consider the following measures:

(i) Capacity building within Parties could be supported by greater sharing of experience, 
practices and assessments. The SBSTTA may wish, therefore, to recommend that the first 
national reports be made available, as they are completed, through the clearing-house 
mechanism in order to allow other countries still engaged in the process to benefit from the 
experience of earlier reports.
(ii) To provide further support in this regard the SBSTTA may wish to consider the ways 
and means by which the clearing-house mechanism can develop the capacity to provide 
technical support at the national level to help in the process, such as providing better access to 
GIS systems.
(iii) A large amount of information on biological diversity, particularly that in less- 
developed countries, exists outside the countries concerned, in a range of institutions 
(universities, museums, herbaria, botanical gardens, international NGOs). Reporting burdens 
on Parties would be greatly eased if they had greater access to this information. The SBSTTA 
may like to make recommendations for improving the flow of information to Parties, 
particularly less-developed countries, from these sources. The possible role of the clearing- 
house mechanism should be examined. The need for increased access to taxonomic 
information and possible mechanisms to achieve this are discussed in document 
UNEP/CBD/SBSTTA/2/5, prepared by the Secretariat to assist SBSTTA in its discussion of 
item 3.4 of the provisional agenda (practical approaches for capacity building for taxonomy).
(iv) Providing a critical review of particular methodologies for assessment would assist 
countries in developing their own methodologies by providing them with a better 
understanding of the strengths and weaknesses of existing methodologies. The Annex to this 
Note provides an indication of what such a review might look like. The SBSTTA may 
therefore wish to review this Annex and make a recommendation to the COP. The SBSTTA 
may wish to consider initiating a more comprehensive review with a view to producing a 
report as soon as possible, and no later than the end of 1996, so as to enable Parties to draw 
on the review in time for the production of their national reports. The SBSTTA may wish to 
consider establishing a liaison group, an informal working group, or instructing the Secretariat 
to undertake a more comprehensive review.
(v) At present UNEP’s Guidelines for Country Studies on Biological Diversity is the 
basis for providing guidance for co-ordinating the generation of the data needed for 
assessments. The collection of a significant proportion of the data covered by the Guidelines 
is, however much too demanding; it is thus critical to define a minimum set of data in relation 
to specific goals of a biodiversity strategy. The SBSTTA may wish to consider a review 
mechanism to refine these guidelines so that while they meet the needs of the Convention as 
much as possible, they are practical in the sense that they can be followed by the Parties.

In considering its recommendations, the SBSTTA may wish to be mindful of the fact 
that useful guidelines need to be adaptive and responsive. Consequently, the SBSTTA may 
wish to establish an informal working group that could develop more detailed guidelines and 
adapt them on an on-going basis. The SBSTTA may wish to consider the document Assessing
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biodiversity status and sustainability in its deliberations on this matter in order to determine 
whether it could serve as a basis for such guidelines.
(vi) The assessment of biological diversity and human impacts on it is a multidisciplinary 
process. In many countries, increased capacity is required in a range of different disciplines, 
including taxonomy (discussed at some length in the Note to agenda item 3.4), ecology, 
natural-resource management, remote sensing, information-systems management and 
sociology. Before making specific recommendations for capacity building through providing 
training or institutional support, the SBSTTA may like to review the process of assessing 
biological diversity and compare identified needs with existing capacity to determine the
critical limiting steps in the process. The SBSTTTA may also like to review past experience
in capacity building in areas relevant to the assessment of biological diversity, particularly 
within the scope of the Convention, with a view to identifying the most cost-effective and 
successful forms of capacity building. It may wish to be particularly mindful of the need to 
ensure institutional stability and continuity.

5.2. International Activities

64. The importance of improving international co-operation in assessing and reporting on biological
diversity has been described above, along with the initiatives undertaken to date by the Executive 
Secretary to this end. The SBSTTA may wish to provide further guidance to the Executive Secretary as to 
any particular processes and institutions that the Executive Secretary should approach. The SBSTTA may 
wish also to consider undertaking a comparative review of the various biodiversity-related instruments to 
determine more precisely the areas of overlap, and may then wish to provide specific guidance as to the 
types of provisions that would facilitate co-ordination.
65. The SBSTTA may wish also to consider reviewing existing standard or widely used classification 
systems, taxonomies and definitions of terms, with a view to making recommendations to the Conference 
of the Parties as to those that may prove useful in national, regional and global assessments of biological 
diversity.
66. A more centralised system of data management would be useful. The degree of management 
required to make the most of various assessments is beyond the envisaged capacity of the clearing-house 
mechanism and the Secretariat. The SBSTTA may wish, therefore, to consider a review mechanism for 
assessing the extent to which this task can be fulfilled by some other organisation that does have the 
capacity. The SBSTTA may also wish to consider providing guidance on the preferred mechanism for 
centralising the reporting requirements of the Parties. For example, it may wish to consider the nature of 
the institution that might be used to provide this support, such as whether it should be public or private.
67. Although the aim of improving the co-ordination of data management at the international level is 
ultimately to increase the efficiency of reporting procedures and should therefore lead to the saving of 
resources, investment will be required in the initial stages in order to develop harmonised systems. The 
SBSTTA may wish to consider providing guidance as to the appropriate levels and modes of investment.
68. This review of assessment has indicated that there exist some major thematic gaps in the 
assessment of biodiversity at the global level. On the basis of ecosystems and biomes they are:

(i) non-coastal marine;
(ii) freshwater systems (lakes and rivers);
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(iii) tropical dry forests and woodlands;
(iv) montane systems; and
(v) rangelands, arid and semi-arid lands.

69. The SBSTTA may wish to consider initiating an assessment of a particular area, which would 
simultaneously contribute to the general understanding of biodiversity, support the consideration of other 
issues before the SBSTTA and/or the COP, and begin the process of providing assessments for the 
specific needs of the Convention. The SBSTTA may wish to be particularly mindful of the report by the 
Executive Secretary (document UNEP/CBD/SBSTTA/2/14) that sets out a proposed medium-term work 
programme for the conservation and sustainable use of coastal and marine biological diversity. This calls, 
inter alia, for a global assessment of marine and coastal biological diversity. It states (Annex 1, paragraph 
2): "An extensive global assessment, conducted on a periodic basis, is widely regarded as a critical 
requirement in developing and implementing an effective, long-term programme of action to address 
marine and coastal biological diversity loss world-wide. Such an assessment (in effect, a global overview) 
would be essential to: (a) identifying and targeting priorities; (b) identifying and formulating necessary 
action; and (c) measuring progress in relation to specific objectives".
70. The SBSTTA may also wish to consider making recommendations for an assessment of
biological diversity in agricultural systems. The SBSTTA may wish to be mindful of document 
UNEP/CBD/SBSTTA/2/10, which suggests, among other activities that the Conference of the Parties may 
wish to consider, "undertaking scientific, technical and technological assessments on the status of 
agricultural biological diversity, especially in the less-documented areas such as animal and microbial 
biological diversity".
71. The SBSTTA may wish to consider what information or analysis not contained in national
assessments might be required for any global assessments, and particularly any assessment of marine 
biological diversity where a significant proportion lies outside national jurisdiction. The SBSTTA might 
wish to provide recommendations as to how such information might be acquired and managed.
72. The SBSTTA may also wish to consider how such an assessment might provide the basis for or at 
least support the preparation of the Global Biodiversity Outlook. Additionally, the SBSTTA may wish to 
consider how any assessment undertaken by the Convention might provide support for other processes and 
instruments.
73. In considering its recommendations under this agenda item, the SBSTTA might wish to be
mindful of the interrelated nature of the first four items of the provisional agenda for this meeting and the 
strategic priorities of the SBSTTA. This means that the SBSTTA will need to be aware of the 
recommendations it wishes to make with regard to the other items on its provisional agenda, especially 
items 3.2, 3.3 and 3.4. As the level of resources available in no way matches the scale of needs, the 
SBSTTA may wish to consider some priorities, either in terms of time or resources, for items 3.1, 3.2, 3.3 
and 3.4 of the provisional agenda for this meeting.
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Annex 1

DETAILS OF BIODIVERSITY ASSESSMENT TECHNIQUES

GAP ANALYSIS: US Fish and Wildlife Service and others 
Source: Scott, J.M., et al. 1993.

Brief summary of technique
Gap Analysis is essentially a coarse-filter approach to biodiversity conservation. It is used to 

identify gaps in the representation of biodiversity within areas managed solely or primarily for the purpose 
of biodiversity conservation (referred to below as reserves). Once identified, such gaps are filled through 
the creation of new reserves, changes in the designation of existing reserves, or changes in management 
practices in existing reserves. The goal is to ensure that all ecosystems and areas rich in species diversity 
are adequately represented in reserves.

Gaps in the protection of biodiversity are identified by superimposing three digital layers in a 
Geographical Information System (GIS), namely maps of vegetation types, species distributions and land 
management. A combination of all three layers can be used to identify individual species, species-rich 
areas and vegetation types that are either not represented at all or under-represented in existing reserves. In 
effect, vegetation, common terrestrial vertebrate species, and endangered species are used as surrogates to 
represent overall biodiversity.

Data needed

(i) Maps of existing vegetation types, which are prepared from satellite imagery and
other sources. The smallest unit mapped is usually 100 ha, because the overall process covers 
entire states or regions. Vegetation maps are checked through ground-truthing and 
examination of aerial photographs. Landsat Thematic Mapper digital imagery is now the 
standard source for Gap Analysis vegetation maps.
(ii) Predicted species distribution maps. These are based on existing range maps and
other distributional data, extrapolated to include potential species ranges using data on known 
habitat preferences. Maps of a particular group or groups of species of political or biological 
interest can be synthesised from maps of individual species’ distribution. Gap Analysis 
normally uses vertebrate and butterfly species (and/or other taxa, such as particular groups of 
vascular plants) as indicators of overall biodiversity.
(iii) Land ownership and management status maps.

Assessment of likely availability of data
Vertebrates (particularly birds, followed by mammals) are the best-studied groups of animals. If a 

national data set for any taxonomic group exists, it is most likely to be for birds.
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Costs involved
A GIS-supported Gap Analysis requires technical infrastructure, a great amount of baseline 

information, and highly trained personnel. It is likely to be an expensive undertaking. Projects identified so 
far have been carried out mainly in developed countries: e.g., the United States and Australia.

Human resources involved/required
A high level of technical competence is necessary to interpret satellite images, prepare maps, and 

manipulate the complex GIS data layers involved.

Data generated
Data generated by the Gap Analysis process include vegetation maps, maps of species' actual and 

potential distribution, and prioritisation of protected areas needs.

Time frame
No indication of the time required from satellite image acquisition to publication of Gap Analysis 

results is available.

Examples of implementation
Scott et al. (1986) conducted a Gap Analysis on endangered forest birds in Hawaii. Gap Analysis 

is now also being used on a state by state basis in the USA; results and recommendations of one for Idaho 
were under review in 1993.

Points for and against 
For

(i) Gap Analysis provides a quick and efficient assessment of the distribution of 
vegetation and associated species, and can be used at short notice to generate 
recommendations for the conservation of biodiversity in response to rapid rates of habitat loss.
(ii) The data layers generated and the GIS framework in which they are stored can be 
used as the basis for monitoring and evaluating changes in biodiversity at both fine and coarse 
levels.
(iii) Data generated during the Gap Analysis exercise can be combined with other 
geographic datasets (if available), such as road networks, urban development, etc.
(iv) Many different questions in conservation biology and land-use planning can be 
addressed by Gap Analysis data, including potential impacts of human-induced changes.
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Against
(i) Mapping units have a minimum size, which may result in the omission of significant 
but small patches of habitat, for example, meadows and wetlands in a predominantly forest 
matrix.
(ii) Vegetation maps often fail to distinguish between different successional (seral) or age 
stages in the plant community, which may result in the under-representation of a particular 
stage of a particular community. For example, they can identify large areas of unfragmented 
forest, but not whether the habitat is regrowth following clear-cutting or a forest fire, or "old- 
growth" forest.
(iii) Vegetation classes used in mapping must be distinguishable in remotely sensed 
images and identifiable in large- to medium-scale aerial photographs.
(iv) Vegetation classes used must be compatible with those used to describe animal 
habitat preferences.
(v) Gap Analyses in the United States have shown about 70% accuracy in the prediction 
of species present in a given area. The presence of species of particular importance, such as 
rare or threatened ones, requires confirmation prior to site-specific management activity.
(vi) Gap Analyses tend to be focused on national or regional reserve systems. In 
developing countries, many highly biodiverse regions will lie outside the protected-areas 
network, and alternative strategies to the gazetting of new reserves may be required.
(vii) Predicting species distributions on the basis of habitat types may ignore highly 
influential additional factors. For example, anthropogenic factors (e.g., pollution, hunting, 
disturbance) may greatly modify actual species distributions.
(viii) For some groups, e.g., reptiles, species distributions predicted on the basis of 
vegetation types may show poor correlation with actual distributions unless climatic variables 
are included as data layers.
(ix) Predicting distributions of aquatic (riparian and wetland) species generally requires 
the use of a separate data layer representing hydrological features.
(x) Gap Analysis predicts the presence or absence of a species, but does not indicate 
whether it is rare or common at a particular site. Field work is necessary to determine the 
abundance of a species at a given location.
(xi) The choice of indicator species groups may greatly affect the results of Gap Analysis. 
In addition, the empirical relationship between biodiversity in vertebrate species and other 
groups of organisms (e.g., fungi, invertebrates, ferns, higher plants) has not yet been 
established.
(xii) Gap Analysis requires a relatively high level of technical expertise (in GIS, satellite 
image interpretation, etc.).
(xiii) Gap Analysis is not a substitute for field investigation. The establishment of new 
reserves or management changes to existing ones should only be attempted after careful on- 
the-ground studies.
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Appraisal
Gap Analysis can be a useful tool for identifying areas worthy of further investigation for 

biological significance and conservation needs. Gap Analysis should be viewed as complementary to 
conserving individual threatened species. It potentially permits the identification of areas of high 
biodiversity that are most in need of additional protection. It is probably most suitable for relatively 
developed countries with a high degree of technical infrastructure and a well-established existing reserve 
system.

RAPID ECOLOGICAL ASSESSMENT (REA): The Nature Conservancy 
Source: Grossman, D.H. et al. 1992

Brief summary of technique
Rapid Ecological Assessment (REA) is a technique developed by The Nature Conservancy 

(TNC) as a tool to aid conservation planning in areas that are large, poorly studied, or exceptionally 
biodiverse. The REA process consists of a series of increasingly refined analyses, with each level further 
defining sites of high conservation interest. The levels involved are satellite observation; airborne remote 
sensing; aerial reconnaissance; and field inventory. The analysis of satellite images is used to produce 
maps of ecoregions, land cover and priority areas; while integration with data from airborne sensors and 
aerial reconnaissance produces more detailed maps, extended to cover vegetation types and ecological 
communities. These are used to direct the cost-efFective acquisition of biological and ecological data 
through stratified field sampling. Such data is used to support the conservation planning process and to 
identify priority sites.

Spatially referenced information is managed by a Geographic Information System (GIS), allowing 
for easy data handling and map generation. Other conservation information is managed through manual 
files and a relational database called Biological and Conservation Data (BCD) developed by The Nature 
Conservancy.

Data needed
(i) Maps, prepared from satellite data with aerial reconnaissance input and some 
"ground-truthing". The primary data need is for a vegetation map, but maps of the physical 
and social components of the landscape are necessary for identifying threats. In a recent REA 
of Jamaica, Landsat Thematic Mapper (TM) data were acquired and processed; digital terrain 
data were obtained from existing GIS datasets and used to generate slope, aspect and 
altitudinal classes, and an existing 1:250,000-scale geology map was digitised and coded by 
TNC into GIS format.
(ii) Site-specific inventories of species present, conducted through field sampling at sites 
identified during initial analyses. Although not stated in the Jamaican methodology, it is likely 
that certain taxonomic groups were concentrated on. Suggested taxa are birds, mammals, 
butterflies and vascular plants.
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Assessment of likely availability of data
The availability of satellite maps of vegetation and the physical and social components of the 

landscape is likely to vary by country. Field survey of specific sites is relatively straightforward, but it 
might prove difficult to access remote areas.

Costs involved
No indication of costs is available. The preparation of vegetation maps from satellite data is 

presumably a costly exercise, and requires highly trained personnel.

Human resources involved/required
A high level of technical competence is necessary to manipulate the complex GIS data layers 

involved, and to interpret satellite data and images. Field surveys will not require either very many or well- 
qualified personnel.

Data generated
Phase 1 of the Jamaican REA produced an updated classification system of the vegetation types 

of the island, together with digital and hard-copy vegetation maps, and digital and hard-copy Landsat TM 
image data. Field surveys will provide site-specific inventories of key "indicator" groups of species. These 
will be used to identify priority sites and conservation actions.

Time frame
A recent REA of Jamaica completed the field work for phase 1, an island-wide survey of the 

natural communities and modified vegetation types of the entire country, in six months. Jamaica, however, 
is relatively small in area (c. 11,425 km2). In addition, many of the required GIS data sets and maps 
already existed in a national database, the Jamaica Geographic Information System (JAMGIS), developed 
from 1982 onwards by the Rural and Physical Planning Unit (RPPU).

Examples of implementation
The Nature Conservancy has used REA on small barrier islands off Virginia, and to support 

conservation planning and inventory in Jamaica (Grossman et al. 1992), Mato Grosso (Brazil), South 
Carolina, Georgia and New Mexico (USA), and Venezuela.

Points for and against
The points for and against associated with the mapping component of the Gap Analyses technique 

also apply here. In addition, the following points should be considered:
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For
(i) REA involves substantial data acquisition from field surveys to "ground truth" the 
impressions obtained from map preparation and analysis.
(ii) REA is not restricted in scope to a protected-areas network.

Against
(i) REA is not a particularly rapid technique, in spite of the name. Phase 1 of an area 
equivalent to Jamaica may take considerably longer than 6 months if existing GIS datasets are 
not available.

Appraisal
In effect, REA uses the same GIS datasets as a Gap Analysis, and then supports the analysis with 

subsequent ground-truthing. It is most appropriate for small countries (or defined regions of large 
countries) without comprehensive protected-areas networks. It can be used to predict where high levels of 
biodiversity in need of protection exist.

CONSERVATION BIODIVERSITY WORKSHOPS: Conservation International 
Source: Tangley, L. 1992. 

Brief summary of technique
Conservation Biodiversity Workshops (CBWs) were developed by Conservation International as a 

means of setting conservation priorities in large geographic regions. The technique entails collating 
biological information, in particular, maps prepared by CI's geographic information system (CISIG), and 
using it as a focus for discussion at a Workshop of field scientists who are the world’s leading experts on a 
region’s species and ecosystems. In this way, the knowledge attained by biologists through decades of field 
work can be captured. Following this initial stage of the Workshop, the maps are used as catalysts to 
obtain a group consensus on biological priorities for conservation throughout the region. One key output 
of the Workshop is a Final Workshop Map that summarises the information available, synthesising and 
integrating the data and opinions of the experts who attended it. This provides a single coherent picture 
that decision-makers can readily understand. Maps continue to play a key role even after the Workshop is 
over because -- as easily interpreted images reflecting a broad consensus among experts -- they can help 
governments, NGOs and funding agencies decide where to allocate resources.

Data needed
(i) GIS data layers including topography, hydrography, vegetation type, political 
boundaries, management categories (including protected areas and logging concessions), 
roads and population centres. The CBW process does not generate new data layers; rather it 
harmonises existing ones obtained from other institutions and government departments by 
formatting them to a standard scale (e.g., 1:1 million or 1:3 million) and projection.
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(ii) Basic species-distribution maps, representative of "keystone" groups. These can be 
obtained from published sources, or through the distribution of blank maps to acknowledged 
experts, who are asked to draw their impressions of species’ ranges. These data are then 
digitised for consistency and to allow their superimposition on other data layers. Such maps 
may be the result of individual contributions, but more often experts in a particular discipline 
are appointed to a "project team" that is asked to submit a composite map providing a 
summary of their individual opinions.

Assessment of likely availability of data
GIS data layers are likely to exist for all countries, but their availability may be a matter of 

political sensitivity in some areas. Experts able to contribute advice and impressions of species ranges are 
probably available for most countries.

Costs involved
A CBW is an expensive process, requiring $US100-500,000 (Silvieri, pers. comm.).

Human resources involved/required
The preparation of GIS data layers and maps requires GIS and computing expertise. The 

organisation of a CBW requires considerable input from a combination of international and national 
experts. The actual Workshop itself is a partnership between CI, government departments and (where 
available) NGOs. Up to 200 representatives from as many as 50 institutions may attend.

Data generated
The CBW process generates a number of useful products, including compatible GIS coverage of 

the entire country (or region); refined maps of many species’ distributions; a Final Workshop Map 
delimiting priority areas for conservation; and a database of the biological data gathered.

Time frame
The Workshop itself may only take 10 days to 2 weeks, but the process of preparing the maps and 

collecting biological data, together with the training of host nationals in GIS techniques and organising the 
Workshop and its constituent working groups, may take 1 to 2 years.

Examples of implementation
CI organised a CBW for the Amazon basin in Manaus, Brazil, in January 1990. The Final 

Workshop Map produced has been used by several Amazonian countries to guide conservation policy 
decisions. The second CBW was held in Madang, Papua New Guinea (PNG), in April 1992. During this 
CBW process, a number of working groups were organised on a thematic basis (e.g., 5 faunal groups, 2 
botanical, 1 socio-economic). Team leaders were appointed for each thematic group; they were

/.



UNEP/CBD/SBSTTA/2/2
Page 25

responsible for collecting data from their constituent members. Further CBWs are planned for the Atlantic 
Forest region of Brazil and the Central African Region.

Points for and against 
For

(i) By using a consultative, workshop approach, a CBW produces a broad consensus of 
expert opinion on conservation priorities. This can be used to exert more influence on 
government opinion than a narrow, sectorial approach.
(ii) Provides a visual synthesis of nationally important areas for biodiversity conservation 
in the form of a Final Workshop Map.
(iii) The process is relatively fast.
(iv) A CBW entails the technology transfer of databases and computers to the host
country.
(v) Uses existing maps and reformats them into compatible GIS coverages.

Against
(i) Requires the availability of substantial data sets (particularly GIS data layers).
(ii) A CBW is really only the first stage in the setting of national or regional biodiversity
conservation priorities. It identifies areas in which field surveys/conservation measures may 
be necessary. Their implementation is an entirely separate process.

Appraisal
CBWs effectively summarise the existing biological knowledge of a region or country. They are 

most appropriate for setting investigation priorities in large, relatively unknown areas. A subsequent phase 
is to despatch RAP teams to unknown areas thought to contain high biodiversity (see below for a 
description of RAP).

CONSERVATION NEEDS ASSESSMENT: Biodiversity Support Program 
Sources: Alcorn, J.B. (ed.) 1993. Beehler, B.M. (ed.) 1993.

Brief summary of technique
The Conservation Needs Assessment (CNA) was implemented for Papua New Guinea by the 

Biodiversity Support Program (a USAID-funded consortium of the World Wildlife Fund, The Nature 
Conservancy and the World Resources Institute). The process involved is outlined in the section above on 
Conservation Biodiversity Workshops. Conservation International was responsible for preparing the maps 
for participants at the Workshop, and concerned itself primarily with biodiversity information. It is 
important to note that in addition to biologically oriented project teams, several non-biological project 
teams were also appointed prior to the Workshop to examine conservation implementation. These were a

/.



UNEP/CBD/SBSTTA/2/2
Page 26

social scientists’ team, a legal team, an information-management team and an NGO/landowner team. The 
CNA process is considered to be a starting point for participatory approaches to conservation and 
sustainable development, and takes account of social and political realities.

Data needed
(i) "Base Maps" prepared at the same scale and on the same projection of a number of 
factors affecting biodiversity, i.e., political boundaries; coastlines; hydrogeographic features; 
roads; topography; vegetation type and cover; population centres; protected areas; and timber 
rights purchases.
(ii) Biological maps of species distributions, which are prepared on the base maps by 
"project teams" of scientists with expertise in a particular area or taxonomic group. These 
maps are debated and refined at the Workshop.

Assessment of likely availability of data
GIS data layers are likely to exist for all countries, but their availability may be a matter of 

political sensitivity in some areas. Experts able to contribute advice and impressions of species’ ranges are 
probably available for most countries.

Costs involved
No indication of the costs of the exercise are currently available, but it is obviously an expensive

process.

Human resources involved/required
A CNA co-ordinates a multidisciplinary team of international and national experts. Preparation of 

base maps requires GIS expertise.

Data generated
The CNA process generates the same kinds of product as the CBW, namely compatible GIS 

coverage of the entire country (or region); refined maps of many species’ distributions; a Final Workshop 
Map delimiting priority areas for conservation; and a database of biological data gathered during the whole 
exercise. In addition, in Papua New Guinea Workshop proceedings were published as a two-volume 
series entitled "Papua New Guinea Conservation Needs Assessment".

Time frame
The CNA process for Papua New Guinea took 15 months from start to the completion of the 

Workshop and preparation of the Final Workshop map.
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Examples of implementation
To date, only one CNA has been implemented, in Papua New Guinea.

Points for and against 
For

(i) CNAs adopt a truly multidisciplinary approach to the conservation of biodiversity, 
focusing on both the social dimensions of conservation and the geographic dimensions of 
biodiversity.
(ii) A CNA involves co-operation between the state, government and customary 
landowners.
(iii) The PNG CNA developed a process for information-sharing and consensus-decision- 
making.
(iv) The PNG CNA covered both terrestrial and marine areas.

Against
(i) Requires the availability of substantial data sets (particularly GIS data layers).
(ii) A CNA is really only the first stage in the setting of national or regional biodiversity 
conservation priorities. It identifies areas in which field surveys/conservation measures may 
be necessary. Their implementation is an entirely separate process.

Appraisal
CNAs effectively summarise the existing biological knowledge of a region or country, but in 

addition provide an overview of the social and economic factors affecting biodiversity, and take these into 
account when setting conservation priorities. They are most appropriate for setting conservation priorities 
in large, relatively unknown areas. As is the case with Conservation Biodiversity Workshops, a CNA will 
also highlight areas where further field surveys are needed.

NATIONAL CONSERVATION REVIEW (using Gradsect sampling):
Sri Lanka Forest Department

Source: Green, M.J.B. and E.R.N. Gunawardena 1993. 

Brief summary of technique
The aim of the National Conservation Review (NCR) is to identify an optimal or minimum set of 

sites which is representative of national biodiversity. This is achieved through the collection of data on 
species distributions and their subsequent analysis. Surveys are conducted to assess these distributions 
(see below). The sampling procedure involves the following steps:

(i) identification of sites;
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(ii) positioning of transects along environmental gradients; and
(iii) inventorying flora and fauna within plots.
The NCR also has a hydrological and soil-conservation component. These attributes of forests are 

measured concurrently by a separate survey team. An iterative-complementarity procedure is being used to 
define a minimum set of sites necessary for conserving Sri Lanka’s biodiversity. This procedure is fully 
explained in Green and Gunawardena (1993).

In Sri Lanka, the survey technique employed was Gradient-directed transect (Gradsect) sampling. 
Transects are selected deliberately to traverse the steepest environmental gradients present in an area, 
while taking into account access routes. This technique is considered appropriate for rapidly assessing 
species diversity in natural forests, while minimising costs, since gradsects capture more biological 
information than randomly placed transects of similar length. Altitude may be the most significant 
environment gradient, and was the one chosen in Sri Lanka. Others, for example, could be precipitation, 
temperature, or latitude.

Data needed
(i) Sites for survey were identified based on a 1:500,000 forest map of Sri Lanka. An
accurate topographic map is needed to locate the gradsects within the chosen site.
(ii) The presence or absence of species in selected groups of fauna and flora was
ascertained during the field survey. Faunal groups inventoried were mammals, birds, reptiles, 
amphibians, butterflies, molluscs, and mound-building termites, while fishes were identified 
opportunistically. Floral inventory was restricted to woody plants.

Assessment of likely availability of data
Topographic maps are usually available for most countries. In extensive forests, Landsat TM 

images can be used to distinguish between different types of communities in order to ensure that each is 
representatively sampled.

Costs involved
The Gradsect survey technique is a field-oriented process. It involves low technological input, and 

therefore costs are therefore likely to be low.

Human resources involved/required
A competent zoologist and botanist are required, together with unskilled labour to assist in 

positioning and marking the transects.

Data generated
The faunal part of the survey was restricted to identifying the presence of higher vertebrates and a 

few invertebrate groups (butterflies, molluscs, and mound-building termites). The floral survey was 
confined to woody species. Specimens were collected of species that could not be identified in the field,
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and were sent to museums for positive identification. Species lists were therefore generated for each forest 
surveyed. Subsequent analyses were based mainly on the woody plants data, because of the large number 
of biases involved in faunal survey, and the likelihood that faunal diversity was greatly underestimated due 
to the speed at which the survey had to be conducted.

Time frame
The forests of the Southern Province of Sri Lanka comprising 10% of the country, were surveyed 

in 1 year. To complete the process for the whole country would take an estimated further 4 years.

Examples of implementation
This technique has been carried out in Sri Lanka’s forests under a UNDP/FAO/IUCN programme.

Points for and against 
For

(i) An NCR using Gradsect sampling is based on real data, not hypothetical or modelled 
data.
(ii) Gradsect sampling is relatively cheap.

Against
(i) As employed in Sri Lanka, the method is only suitable for investigating pre-identified 
sites, not for selecting possible sites.
(ii) The technique records the presence or absence of a species, but gives no indication of 
its abundance.
(iii) The time-frame is long, but could be shortened by training and deploying more survey 
teams.
(iv) The identification of specimens by museums takes time and adds an element of delay.

Appraisal
This technique is suitable for the investigation of, and conservation priority setting between, pre- 

identified sites, but not for conducting a first-tranche assessment of biodiversity. Although it has only been 
used in forests, modifications to the methodology would enable its adaptation to other habitats as well. It 
would be suitable for small countries with a limited number of sites of conservation interest.

BIMS (BIODIVERSITY INFORMATION MANAGEMENT SYSTEM): 
Asian Bureau for Conservation 

Source: MacKinnon, J. pers comm.
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Brief summary of technique
The Asian Bureau for Conservation has developed and distributed a software package called 

BIMS (formerly MASS) that can be used for monitoring the conservation status of species, wildlife 
habitats and protected areas on a national basis. The underlying principle is that the distribution and 
occurrence of species whose habitat requirements are known is predictable. In other words, a good 
naturalist with knowledge of the condition of a certain site can usually predict whether a particular species 
will be found there. BIMS monitors the status of individual species by assessing the extent of, rate of loss 
of, and degree of protection afforded to their required habitats.

The technique uses empirical modelling to estimate distribution and abundance patterns of 
species from sparse primary data, stored in a relational database. It includes estimates of the threats to the 
species being modelled. BIMS is based on a mapped-habitat classification that uses a small fraction of the 
computer space that an equivalent approach to species mapping using GIS would.

Data needed
BIMS requires a mapped-habitat classification (i.e., the best available vegetation map) with the 

following minimal layers:
(i) a physical base map;
(ii) biogeographical divisions;
(iii) habitat classification (original distribution);
(iv) habitat classification (current distribution based on remote sensing); and
(v) a protected-areas system
Topographic coverage, and knowledge of species habitat requirements (particularly habitat type 

and altitudinal range) are also required. Data on threats such as hunting can be added optionally to 
increase the accuracy of computer-generated predictions.

Assessment of likely availability of data
All countries are likely to have habitat classifications or vegetation maps available at some degree 

of resolution.

Costs involved
Relatively low.

Human resources involved/required
Competent computer operators and experienced biologists/naturalists are needed to input realistic 

data and model it correctly.
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Data generated
BIMS can be used to generate predictive maps of species distribution, estimate population sizes, 

and assign categories of threat on a national basis.

Time frame
Can be very quick where data are available.

Examples of implementation
BIMS databases have been established in most Asian countries and have been used to determine 

conservation priorities in China, Thailand, Bhutan, Vietnam and Indonesia; for example, in the preparation 
of a forestry masterplan for Bhutan (MacKinnon 1991).

Points for and against 
For

(i) Provides "maps" of species occurrence without using GIS technology
(ii) Fast
(iii) Cheap
(iv) Gives acceptably accurate predictions of species’ actual occurrence
(v) Can be used to estimate species’ population sizes
(vi) Can be used to assign categories of threat to individual species on a national basis

Against
(i) Not suitable for species whose habitat requirements are not well known
(ii) Has so far only been used in Asia

Appraisal
Suitable as a first-cut approach to examining the biodiversity of a country and selecting 

species/habitats that are predicted to be threatened. Enables biodiversity managers to make sensible 
decisions about the relative value for biodiversity conservation of different areas, even in the absence of 
survey data. Predictions need to be validated by field survey before conservation measures are enacted on 
the ground.
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GUIDELINES FOR THE RAPID ASSESSMENT OF BIODIVERSITY 
PRIORITY AREAS (RAP): CSIRO (and others) 

Brief summary of technique
The World Bank and the GEF are currently funding CSIRO and other Australian institutions to 

develop a series of Guidelines for Rapid Assessment of Biodiversity Priority Areas (RAP). These will 
adapt RAP tools employed in Australia for use in developing countries. The basic principle is that 
priorities need to be set. The technique used will be to compile a suitable database containing maps of the 
spatial distribution of the biodiversity surrogate chosen, and then use it systematically to identify a network 
of areas that collectively represents that surrogate. A complementarity approach will be recommended, in 
which priority areas are added on the basis of the elements of biodiversity they contain that are different 
from those already covered.

The application of CSIRO guidelines will enable an assessment of the relative contribution of 
different areas to overall biodiversity protection. Conservation initiatives will then focus on areas that 
make a high contribution.

Data needed
Some combination of data on the distributions of species, habitat types and environments are

needed.

Assessment of likely availability of data
Which data are chosen will depend heavily on the actual availability of data.

Costs involved
Unknown, but expected to be low.

Human resources involved/required
Unknown, but it is expected that the Guidelines will recommend the training of biodiversity 

technicians or "para-taxonomists" to assist with field surveys.

Data generated
First-phase products will include DOS-compatible databases for collating information from field 

surveys and collections, mapping tools for identifying areas of conservation concern, guidelines, and a 
handbook for their application.

Time frame
Unknown, but expected to be short.
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Examples of implementation
The CSIRO Guidelines have not yet been fully developed or implemented.

Points for and against 
For

(i) Will provide a manual for biodiversity managers interested in national biodiversity
inventory
(ii) Will provide DOS-compatible databases for collating information
(iii) Scientists from developing countries will review the preparation and development of
the CSIRO materials, ensuring that they are compatible with their aims

Against
(i) Methodology not yet available

Appraisal
The CSIRO guidelines will provide valuable overall approaches to conducting baseline 

biodiversity inventories on a national basis. It is expected that they will consist of an amalgam of the most 
appropriate techniques discussed in this paper.

ALL TAXA BIODIVERSITY INVENTORY (ATBI):
University of Pennsylvania in conjunction with INBio, Costa Rica.

Source: Janzen, D.H. and W. Hallwachs 1994. 

Brief summary of technique
The aim of an All Taxa Biodiversity Inventory is to make a thorough inventory or description of 

all the species present in a particular area, using highly trained taxonomic specialists recruited 
internationally and nationally. The rationale behind this approach is that species have to be used (i.e., must 
have a utilitarian value to human societies) in order to be preserved, and have to be described and 
understood before appropriate uses can be found for them.

Data needed
An All Taxa Biodiversity Inventory attempts to determine for all the taxa and a very large number 

of species in one area:
(i) what they are, i.e., recognise and describe species and assign stable scientific 
binomial names. The latter facilitates information exchange about particular species between 
researchers working in different languages in different parts of the world;
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(ii) where they are; determine where at least some of the members of each taxon or 
species live and can be found; and
(iii) what they do; through accumulating ecological and behavioural information, 
determine their role in the ecosystem.

Assessment of likely availability of data
It is extremely unlikely that data are currently available anywhere in the world at the level of detail 

required for an ATBI. However, specialists who could generate the required data do exist internationally 
for many taxonomic groups.

Costs involved
Hugely expensive. The proposed budget for a five-year programme in Guanacaste, Costa Rica, is 

US$88 million.

Human resources involved/required
The ATBI proposal for Guanacaste calls for 279 staff annually, including 100 "para-taxonomists", 

trained locally by up to 40 visiting specialists.

Data generated
An enormous amount of basic data would potentially be generated.

Time frame
A thorough species-level inventory of a large and biodiverse area is impossible in less than 2 or 3 

years. Two years of planning followed by five years of field activity is a more realistic estimate, and is the 
time scale proposed for the Guanacaste project.

Examples of implementation
To date, the ATBI approach has only been tried in the Guanacaste Conservation Area, a reserve of 

110,000 ha containing three tropical forest ecosystems (dry forest, cloud forest and rain forest) in 
Northwest Costa Rica.

Points for and against 
For

(i) Produces a thorough inventory of a particular site, which could potentially be used as 
a benchmark from which other site evaluation techniques could be calibrated.
(ii) Mutually beneficial scientific advantages from having scientists representing all the 
major taxa conduct their biodiversity actions at one site.

UNEP/CBD/SBSTTA/2/2
Page 34

/.



UNEP/CBD/SBSTTA/2/2
Page 35

(iii) High levels of training are associated with an ATBI: large numbers of graduate 
students and trained parataxonomists would be produced, most of them host nationals.

Against
(i) An ATBI attempts to inventory all taxa from viruses to trees and large mammals, 
which is very time-consuming.
(ii) ATBI is an experimental technique, started in 1993; representative results are not 
available.
(iii) An ATBI is not an exercise in site choice for conservation planning, since it does not 
entail a comparison between sites.
(iv) An ATBI is not directly applicable to marine environments.
(v) The technique involves a considerable input of specialist knowledge from invited 
expatriate systematists.

Appraisal
ATBI is not the right technique to apply to a number of sites for determining their conservation 

value. It is site-specific, expensive, and time-consuming. It relies totally on the formal taxonomic 
identification of species, in complete contrast to a Rapid Biodiversity Assessment (see below).

RAPID BIODIVERSITY ASSESSMENT (RBA): MacQuarie University 
Source: Beattie, A. J., et al. 1993.

Brief summary of technique
Rapid Biodiversity Assessment (RBA) is based on the premise that certain aspects of biological 

diversity can be quantified without knowing the scientific names of the species involved. The main 
characteristic of RBA is the minimisation of the formal taxonomic content in the classification and 
identification of organisms. There are two methods by which this can be achieved:

(i) "Ordinal" RBA. In this approach only those taxonomic levels needed to achieve the 
goals of the assessment in question are used. Ordinal RBA is frequently used in 
environmental monitoring. For example, if it is known from prior studies that the presence or 
absence of a particular family or genus indicates disturbance or pollution, it may only be 
necessary to resolve the species collected at a site to the level of family or genus to ascertain 
environmental quality.
(ii) "Basic" RBA. If large numbers of specimens are obtained from a particular area 
during a biodiversity inventory their identification may be problematic. There may be a 
shortage of taxonomists familiar with the groups in question, or perhaps none available at all 
in the country in which the inventory is being carried out. An alternative to formal and correct 
species identification by expert taxonomists is the creation of locally functional schemes for 
classification and identification. Specimens can be distinguished by easily observable
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morphological criteria. For example, butterflies might be distinguished on the basis of wing 
colour, pattern and size, resulting in classifications such as "Small, red with white spots". The 
units of variety recorded by such a scheme may be called morphospecies, operational 
taxonomic units (OTUs), or recognisable taxonomic units (RTUs). Depending on whether 
operational procedures have been standardised and calibrated by conventional taxonomic 
measures, these units may or may not be less representative of natural biological variation 
than species per se. Biodiversity technicians trained by taxonomists are used to separate 
specimens into RTUs. Studies show that if properly trained, such personnel can be very 
effective.

Data needed
Data are gathered on certain groups of organisms. Several groups, chosen as good "predictor sets" 

of biodiversity are needed at each location inventoried. Appropriate groups are ones that:
(i) are relatively abundant;
(ii) have a high species richness;
(iii) contain many specialist species;
(iv) are easy to sample; and
(v) have taxonomic traits amenable to RBA methods.
In contrast to RAPs (see below), which tend to use vertebrate and higher plant taxa as indicator 

groups, RBAs focus on invertebrate groups, such as butterflies, ants, termites, certain beetle families, 
grasshoppers and spiders.

Assessment of likely availability of data
Once the indicator groups of species have been chosen, RBA needs no further data.

Costs involved
Since the RBA technique uses low levels of technology and expertise, it is relatively cheap.

Human resources involved/required
Trained -- but relatively unskilled -- biodiversity technicians are needed to separate the organisms 

inventoried into recognisable taxonomic units. Identification to species level requires specialist 
taxonomists.

Data generated
Data obtained are representative measures of the species diversity of the area for particular 

taxonomic groups.
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Time frame
RBAs are relatively quick.

Examples of implementation
RBA has been used extensively in recent years in Australia, where invertebrate groups 

(particularly ants) are increasingly used in environmental-audit programmes. For example, Cranston and 
Hillman (1992) conducted RBAs at Ryan’s Billabong and Mitta Mitta Creek in Australia using Odonata 
(dragonflies), Ephemeroptera (mayflies) and Chironomidae (midges) as indicator groups.

Points for and against 
For

(i) Quick and cheap.
(ii) Requires a low input of highly skilled labour.
(iii) Uses non-invasive sampling, eliminating the time spent in collecting and then
identifying specimens.

Against
(i) Data are only directly comparable with other sites assessed by precisely the same 
method. Since no standard method exists, comparing data from neighbouring countries or 
between RBA programmes conducted by different organisations may prove difficult.
(ii) RBAs focus on invertebrate groups. The relationships between biodiversity in
different groups of invertebrates (and those with vertebrate diversity) are even less well 
understood than that between different groups of vertebrates and higher plants.

Appraisal
A very rapid, cheap and attractive way of assessing the relative biodiversity value of different 

sites, provided they are assessed using the same indicator groups of species. A type of national or regional 
overview is required, however, as a preliminary step for identifying areas meriting investigation by RBA.

RAPID ASSESSMENT PROGRAMME (RAP): Conservation International 
Source: Parker, T.A.P. III. et al. 1993.

Brief summary of technique
Conservation International (CI) created the Rapid Assessment Program (RAP) in 1989 to fill the 

gaps in regional knowledge of the world’s biodiversity "hotspots". These hotspots cover less than 4% of 
the Earth’s surface, but remain inadequately inventoried.
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The RAP process assembles teams of international experts and host-country scientists to conduct 
preliminary assessments of the biological value of poorly known areas. RAP teams usually consist of 
experts in taxonomically well-known groups such as higher vertebrates (e.g., birds and mammals) and 
vascular plants, so that the ready identification of organisms to the species level is possible. The biological 
value of an area can be characterised by species richness, degree of species endemism (i.e., percentage of 
species that are found nowhere else), the uniqueness of the ecosystem, and the magnitude of the threat of 
extinction. A RAP is a precursor to prolonged scientific study.

RAPs are undertaken by identifying potentially rich sites from satellite images/aerial 
reconnaissance, and then sending in ground teams to conduct field-survey transects. Such field trips last 
from two to eight weeks, depending on the remoteness of the terrain. Reports of RAP activities are made 
available to the widest possible audience. Subsequent research and conservation recommendations and 
actions are the responsibility of local scientists and conservationists.

Data needed
(i) Satellite images are used where available, to determine the extent of forest cover and
likely areas that would repay investigation.
(ii) Aerial reconnaissance data are needed from surveys in small aircraft or helicopters to
identify vegetation types and points for field transects.
(iii) Field-survey transects, undertaken on foot, by car or boat. Species groups inventoried
are usually vascular plants and higher vertebrates (mammals, birds, reptiles and amphibians).

Assessment of likely availability of data
By definition, RAPs are conducted in relatively unknown regions, where previous scientific 

studies are rare. At a minimum, survey overflights and field transects are needed to conduct a RAP.

Costs involved
No indication of the costs involved is currently available.

Human resources involved/required
Local experts are a central part of any RAP team, especially critical to understanding areas where 

little exploration has been undertaken. However, one of the key elements is the participation of 
international experts, who are able to review the results obtained from a global or regional perspective.

Data generated
Preliminary species lists for the groups inventoried: vascular plants and higher vertebrates.
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Time frame
Rapid Assessment is by its nature a very quick, first-cut attempt at inventorying the biodiversity of 

a region. CI conducted the fieldwork for one RAP of an area of 50,000 km2 of forested eastern Andean 
slopes in Alto Madidi, Northwest Bolivia, in one month (Parker and Bailey 1990). It should be noted that 
field transects were restricted to small areas within this region.

Examples of implementation
CI has carried out RAPs in various forested parts of South America. So far, the lowland and 

montane forests of Alto Madidi, in La Paz state, and the dry lowland forests of Santa Cruz (Bolivia); the 
Cordillera de la Costa (Ecuador); the Columbia River Forest Reserve (Belize); and the Kanuku Mountain 
region (Guyana) have been inventoried by RAP.

Points for and against 
For

(i) Quick: RAPs to date have taken around one month of fieldwork.
(ii) Uses non-invasive sampling, eliminating the time spent in collecting and then
identifying specimens.
(iii) Data gathered are fully comparable with those collected from other areas.
(iv) Produces preliminary species inventories for major taxa, filling in gaps in scientific
knowledge.

Against
(i) In large areas, focuses (through necessity) on small, local, sample sites.
(ii) Compared to an RBA, a RAP needs a higher level of technical input from experts.

Appraisal
RAPs are most suited for investigating the biological diversity of previously unexplored areas. In 

a comparison between relatively known sites, RBAs are probably cheaper and quicker.
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IDENTIFICATION, MONITORING AND ASSESSMENTS OF COMPONENTS OF 
BIOLOGICAL DIVERSITY AND PROCESSES WHICH HAVE ADVERSE IMPACTS

1. INTRODUCTION

1. Article 25, paragraph 2, calls upon the SBSTTA to provide scientific and technical 
assessments of the status of biological diversity, and to prepare scientific and technical assessments of 
the effects of types of measures taken in accordance with the provisions of the Convention.
2. At its first meeting, the SBSTTA proposed a medium-term programme of work in 
recommendation I/2. Item 1.1.2 of this proposed medium-term programme of work was:

"Alternative ways and means in which the Conference of the Parties could start the 
process of identification, monitoring and assessment of components of biological 
diversity, as well as processes and categories of activities which have or are likely to 
have significant adverse impacts on the conservation and sustainable use of biological 
diversity in accordance with Article 7".

3. Decision II/1 of the COP took note of the proposed medium-term programme of work and 
requested the SBSTTA, in considering its programme of work for 1996, to ensure that the programme 
was based on the priorities set for the programme of work by the COP for 1996 and 1997. The second 
meeting of the COP generally recognised the importance of identifying, monitoring and assessing not 
only the components of biological diversity but also of the processes and categories of activities that 
have or are likely to have significant adverse impacts on the conservation and sustainable use of 
biological diversity. The COP specifically included in its own medium-term programme of work an 
item on the "identification, monitoring and assessment" of biological diversity, which the COP may 
consider at its third meeting. One of the issues that it may consider under this heading is "Options for 
implementing Article 7 of the Convention" (item 8.1 see UNEP/CBD/SBSTTA/2/3/Inf.10).
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4. The relevance and importance to the Convention of the identification, monitoring and 
assessment of the components of biological diversity, as well as processes and categories of activities 
that have or are likely to have significant adverse impacts on the conservation and sustainable use of 
biological diversity, are considered in more detail in documents UNEP/CBD/SBSTTA/2/2 and 
UNEP/CBD/SBSTTA/2/4. As explained in document UNEP/CBD/SBSTTA/2/2, the issues raised by 
items 3.1, 3.2, 3.3 and 3.4 of the provisional agenda of this meeting of the SBSTTA are so interrelated 
that the Secretariat advises that this Note be considered in conjunction with the notes prepared by the 
Secretariat to support the consideration by the SBSTTA of the other items.
5. This Note follows on from discussions at the first meeting of SBSTTA on "Alternative ways 
and means in which the Conference of the Parties could start the process of considering the 
components of biological diversity particularly those under threat and the identification of action 
which could be taken under the Convention", which was supported by document 
UNEP/CBD/SBSTTA/1/4. This document elaborated on categories of information to be considered 
and described systems for identifying components of biological diversity under threat at the 
ecosystem, species and genetic levels. A further note by the Secretariat for the same meeting 
(UNEP/CBD/SBSTTA/1/6) elaborated on scientific and technical information to be included in 
national reports. The present Note attempts to take discussion in these documents further by outlining 
possible strategic approaches to the assessments of biological diversity and the threats to it to be 
undertaken by the COP.
6. As noted in document UNEP/CBD/SBSTTA/2/2, with a limited knowledge and 
understanding of biological diversity and with limited resources, it is clearly not possible to identify, 
monitor and assess the whole of biological diversity. It is of paramount importance, therefore, that 
identification, monitoring and assessment be carried out in as efficient and as strategic or action- 
oriented a manner as possible.
7. To be strategic, it is vital that priorities for identification, monitoring and assessment be set. 
Such priorities should consider the importance of the particular components of biological diversity 
and the processes and activities affecting them, but may also need to take into account the possibilities 
or otherwise of implementing actions based on the knowledge gleaned. In the context of the 
Convention, Article 7 provides the framework within which these priorities are to be identified. 
Article 7 provides the that Parties "shall, as far as possible and as appropriate, in particular for the 
purposes of Articles 8 to 10:

(a) Identify components of biological diversity important for its conservation and 
sustainable use having regard to the indicative list of categories set down in Annex I;
(b) Monitor, through sampling and other techniques, the components of biological 
diversity identified pursuant to subparagraph (a) above, paying particular attention to those 
requiring urgent conservation measures and those which offer the greatest potential for 
sustainable use;
(c) Identify processes and categories of activities which have or are likely to have 
significant adverse impacts on the conservation and sustainable use of biological diversity, 
and monitor their effects through sampling and other techniques; and
(d) Maintain and organise, by any mechanism, data derived from identification and 
monitoring activities pursuant to subparagraphs (a), (b) and (c) above".

8. Article 7 of the Convention calls on the Parties to identify, monitor and assess the components 
of biological diversity as well as the processes and categories of activities that have or are likely to
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have significant adverse impact on the conservation and sustainable use of the biological diversity. 
Clearly, it is neither realistic, nor necessarily desirable, for any Party to report on all components of its 
biological diversity. This is implicitly acknowledged in that Annex I gives indicative guidelines for 
the components of biological diversity that should be considered, as follows:

1. Ecosystems and habitats: containing either high diversity, large numbers of endemic 
or threatened species, or wilderness; required by migratory species; of social, economic, 
cultural or scientific importance; or, which are representative, unique or associated with key 
evolutionary or other biological processes;
2. Species and communities that are: threatened; wild relatives of domesticated or
cultivated species; of medicinal, agricultural or other economic value; of social, scientific or
cultural importance; or of importance for research into the conservation and sustainable use of
biological diversity, such as indicator species; and
3. Described genomes and genes of social, scientific or economic importance.

9. These indicative guidelines, however, do not provide much by way of guidance in that they
use terms that do not have well-accepted meanings or that are open to extremely broad interpretation.
They thus do not necessarily help the Parties in developing their own priorities in a manner that also 
supports the aims of the Convention.
10. There appears, therefore, to be a need for more specific guidance to enable the Parties to 
develop their priorities for identification, monitoring and assessment. Although the responsibility for 
the setting of such priorities rests, of course, with the individual Parties themselves, certain principles 
and practices have very widespread applicability and are therefore likely to be of wide relevance to the 
COP.
11. An important and immediate way in which the Conference of the Parties could start the 
process of identifying, monitoring and assessing the of components of biological diversity in 
accordance with Article 7 is to consider developing the guidance provided by Article 7 so that it might 
further assist the Parties in developing their own priorities. This Note explores how the SBSTTA 
might contribute to this development by considering some of the scientific and technical aspects of 
developing Annex I.
12. Neither Article 7, Annex I, nor the Convention itself provide much by way of guidance as to 
how the COP might start the process of identifying activities that have or might have an adverse 
impact on biological diversity. While recognising that many such activities are dependent upon local 
conditions, it seems that the Parties would nonetheless benefit from some general guidance as to what 
types of activities are generally acknowledged as falling within the meaning of Article 7(c) so as to 
begin the process of identification, monitoring and assessment in a manner that allows them to better 
contribute to the aims of the Convention. In order to meet the aims of the Convention with limited 
resources, the Parties will again need to set priorities. For this reason, the Parties will need an 
understanding of the relative importance of the different activities that have or may have an adverse 
impact on biological diversity. In this light, the present Note outlines some well-accepted processes 
and activities, and some of the issues involved in assessing and monitoring these processes, in order to 
assist the SBSTTA in considering what type of recommendation might be appropriate to the COP, so 
that the COP might be able to start the process of identification, monitoring and assessment within the 
framework of the Convention.
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2. IDENTIFYING THE COMPONENTS OF BIOLOGICAL DIVERSITY

Interpretation of Annex I
13. Annex I provides some guidance in deciding which aspects of biological diversity should be 
considered important, but still sets out an extremely wide range of components to be considered. 
Moreover, several of the terms used in the Annex do not have settled meanings. The SBSTTA may 
wish to provide some further interpretation of Annex I. Individual Parties are likely to need to 
determine their own priorities, both sectorial (which aspects of biological diversity to concentrate on) 
and geographic (which parts of the country are of highest priority), for assessing biological diversity 
within the general framework provided by Article 7 and Annex I. The SBSTTA may wish to provide 
some guidelines to the COP on setting these priorities.
Ecosystems or habitats containing high diversity
14. High diversity in this context presumably principally means high species diversity. For most 
terrestrial ecosystems, such areas can be identified, at least at a coarse scale, using existing knowledge 
of patterns of diversity (e.g., in general, warmer areas support more species than colder ones, wetter 
areas more than drier ones; less seasonal areas more than very seasonal ones; and areas with varied 
topography support more species than uniform ones) . A more detailed picture can emerge using the 
various inventory techniques discussed in the Note to the previous item of the provisional agenda 
(document UNEP/CBD/SBSTTTA/2/1), including surveys of indicator groups, although these should 
be interpreted with caution, as diversity in different taxa is not necessarily highly correlated at fine 
geographical scales. Identifying high-diversity areas does not necessarily require the identification of 
all component species. The SBSTTA may wish to provide the COP with an indicative overview of 
high-diversity ecosystems and habitats (e.g., lowland tropical moist forest, coral reefs, Mediterranean 
climate heathland). The SBSTTA may also wish to advise the COP on whether the term "high 
diversity" is to be interpreted globally, regionally or nationally. In global terms, some high latitude or 
very arid countries may have no high-diversity ecosystems. However, within each country some 
ecosystems will be much more diverse than others. The SBSTTA may also like to elaborate on 
definitions of high diversity other than that related to species diversity.
Ecosystems or habitats containing large numbers of endemic or threatened species
15. Identifying such areas requires rather more knowledge of the component species than the 
above. Identification of endemic species requires that the complete distribution of the species in 
question be known; the identification of threatened species requires that the status of that species has 
been assessed. The SBSTTA may wish to draw the attention of the COP to existing assessments of 
threatened and endemic species, which may assist the COP in identifying such areas. The term "large 
numbers" is not defined within Annex I and is open to a range of interpretations, dependent in large 
measure on the group or groups of organisms being considered. Thus, BirdLife International has 
carried out a global analysis of Endemic Bird Areas (EBAs) in which an EBA was defined as an area 
with at least two restricted-range bird species present, while IUCN classified a Centre of Plant 
Diversity (CPD) as any area with at least 100 endemic plant species. The SBSTTA may wish to 
provide advice to the COP on realistic interpretations of the term "large numbers" in different 
contexts.
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Ecosystems or habitats containing wilderness
16. The concept of wilderness is that of an extensive area where human impact is minimal or non- 
existent. The concept is problematic in that there are now probably no significant areas on Earth 
without human impact, at the very least from air- or water-borne pollutants and greenhouse gases. The 
definition may therefore be modified to that of an extensive area without visible signs of human 
impact (roads, dwellings, agricultural land). Wilderness is often equated with naturalness, but again 
this may often not be the case. Many terrestrial areas that are now largely or entirely uninhabited may 
have been extensively modified by humankind in the past so that the existing landscape is at least to 
some extent anthropogenic. The SBSTTA may like to develop a more specific definition of wilderness 
that takes these factors into account. It may also like to consider whether it is relevant to regard deep- 
sea regions as wilderness in this context.
Ecosystems required by migratory species
17. The SBSTTA may wish to consider recommending the adoption of the definition of migratory 
species used by the Bonn Convention (the Convention on Migratory Species or CMS). It may also 
wish to draw the attention of the COP to the appendices to the CMS as the most suitable available 
starting-point for lists of migratory species. Most non-aquatic migratory species are birds, a large 
proportion of which use wetlands at one or more stages of their migratory cycle. A significant 
proportion of wetlands of international importance has been identified under the Ramsar Convention. 
The SBSTTA may wish to consider recommending that Ramsar sites be used as a basis for identifying 
ecosystems required by migratory species. This would be particularly pertinent in light of the existing 
Memoranda of Co-operation that exist between the Convention on Biological Diversity and both the 
CMS and Ramsar Conventions.
Ecosystems and habitats of social, economic, cultural or scientific importance
18. Ecosystems of economic importance may be defined as those that provide goods and services 
of economic value to humankind. These may be ecosystems of which components are directly 
exploited through fisheries or other forms of consumptive harvest, that is, which have direct use value, 
or they may provide services or indirect values (e.g., watershed protection, carbon sequestration). The 
former are generally easier to quantify and characterise than the latter. The SBSTTA may wish to 
consider identifying the former in some detail, concentrating in particular on ecosystems and habitats 
that are of importance for fisheries, timber, non-fisheries wild foods, and medicines. The SBSTTA 
may also wish to consider reviewing methodologies for the assessment of indirect values or ecosystem 
services. To date, there has been relatively little success in this field.
19. Many ecosystems and habitats of social and cultural importance are likely also to be of 
economic importance in the sense outlined above. Others, however, will not. Of particular note are 
areas of religious or sacred significance (e.g., Kaya forests in East Africa, Tapu forests in Polynesia). 
Some of these are not only of great cultural importance, but they are often also important for the 
maintenance of threatened and endemic species. The SBSTTA might like to consider initiating a 
global review of these and assessing their current state of protection. Elsewhere, ecosystems and 
habitats may be of considerable recreational importance, which may also be considered a form of 
economic importance. These are often parks or other protected areas. Conflicts may arise in these 
cases between management priorities for recreation and those for the conservation and maintenance of 
biological diversity. The SBSTTA might like to consider reviewing the existing literature on this, with
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a view to developing guidelines for the resolution of such conflicts. This might involve harnessing 
some of the value associated with recreational use for the purposes of maintaining biological diversity.
20. Many ecosystems and habitats of scientific importance will be also of importance under one 
or more of the other criteria discussed here. That is, they are likely to be unique, or representative, or 
have important numbers of threatened or endemic species, or have high diversity. In addition, areas of 
ecosystem or habitat that have been the subject of long-term study are of great scientific value even if 
they do not necessarily meet the other criteria above. Such areas are capable of providing insights into 
ecosystem and habitat changes over time and are thus extremely important for monitoring and 
assessment. The SBSTTA might like to consider recommending the development of a register of such 
long-term study sites for the global monitoring of biological diversity. The SBSTTA will be mindful 
of initiatives in this regard currently being undertaken by, inter alia, the UNESCO Man and the 
Biosphere Programme and the Smithsonian Institution.
Ecosystems and habitats that are representative
21. The identification of representative ecosystems and habitats requires a standardised 
classification system. Problems with this are elaborated on in the Note to item 3.1 on the provisional 
agenda (document UNEP/CBD/SBSTTA/2/2). The SBSTTA may wish to offer advice on the choice 
of such a standardised system, and also on which components should be considered in determining 
whether a given ecosystem or habitat is indeed representative. The SBSTTA may also wish to draw 
the attention of the COP to existing regional or global reviews of ecosystems or habitats that have 
assessed whether representative samples of ecosystems are being protected, such as the IUCN 
Reviews of the Protected Areas Systems in Oceania, the Afrotropical and Indomalayan Realms.
Ecosystems and habitats that are unique
22. The identification of unique ecosystems or habitats requires careful considerations of scale. 
This is because the more detailed a classification system (i.e., the more fine-scaled), the more likely a 
given area of ecosystem or habitat is to be different from any other in its physical and biotic 
characteristics, and therefore to be classifiable as unique. The SBSTTA may wish to offer advice to 
the COP on a realistic scale on which to consider the uniqueness of habitats and ecosystems. It may 
also wish to consider whether a unique habitat or ecosystem may be best defined on the basis of 
having a significant number of endemic species, therefore qualifying for consideration under the first 
category of ecosystems and habitats above.
Ecosystems and habitats associated with key evolutionary or other biological processes
23. The association with key evolutionary processes is a very problematic concept. Far too little is 
known about the mechanisms of long-term evolution to enable particular ecosystems and habitats to 
be singled out with confidence as being of importance. Any attempts to identify such areas will by 
their nature take the form of essentially untestable hypotheses. The SBSTTA may wish to review such 
hypotheses to determine whether the concept can be made operational. The SBSTTA may wish to 
elaborate further on the concept of key biological processes other than evolutionary ones.
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Species and communities that are threatened
24. The term "community" is undefined, but presumably means assemblages of species that 
commonly occur together. Methodologies for identifying threatened species have been reviewed at 
some length in UNEP/CBD/SBSTTA/1/4. The SBSTTA may wish to recommend to the COP that as 
much use as possible be made of existing global assessments of threatened species, in particular the 
IUCN Red List of Threatened Animals and the IUCN Red List of Threatened Plants, as the basis for 
identifying threatened species.
Wild relatives of domestic or cultivated species
25. These may be of importance as potential new domesticates, and also because they may have 
genes of value in improving already existing domesticates. It is important to consider how closely 
related a wild species or population must be in order to be considered important. The SBSTTA may 
wish to consider reviewing the concept of primary, secondary and tertiary gene pools to determine 
whether this is the most appropriate framework for this. The primary gene-pool consists of wild 
populations of the domesticated species; the secondary gene-pool consists of wild species that may be 
easily hybridised with the domesticated species and are almost always in the same genus; the tertiary 
gene-pool consists of wild species generally in the same family, or section of the family, that may be 
hybridised with some difficulty. The SBSTTA may wish to decide whether to advise that only primary 
and secondary gene pools be considered in most cases, if this concept is adopted. The SBSTTA may 
also wish to consider the likely impact that new technologies for gene transfer will have on the whole 
concept of a gene-pool.
26. The SBSTTA may wish to recommend that the tables of wild relatives of domestic stock and 
wild relatives of domestic crops provided in the Biodiversity Data Sourcebook be used as a basis for 
identifying priority species and groups of species.
Species and communities that are of medicinal, agricultural or other economic value
27. This is presumably intended to mean all wild and domesticated species that have a direct 
economic value. This value may be obtained from consumptive or non-consumptive use. With regard 
to wild species, the most important aspects of consumptive use in economic terms are fisheries and 
the use of timber and other woody products from trees. However, a very wide range of other animal 
and plant species is also used, for a variety of purposes. The most important uses are food and 
medicine, but clothing, ornaments, pets, recreation, and a host of minor products such as dyes and 
wax may also be significant. The SBSTTA may wish to provide some guidance to the COP in the 
setting of priorities for identifying and monitoring economically important species. Such priorities 
should consider both the importance to humankind of the use, and the impact such use has on the 
target species and the habitats and ecosystems in which it occurs. These two factors are not 
necessarily correlated. The SBSTTA may wish to consider how the assessment of species of economic 
importance undertaken under the Convention may best be co-ordinated with the activities of the FAO 
in reporting on fisheries and forestry.
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Species and communities which are of social, scientific or cultural importance
28. Many species of social, scientific or cultural importance may also be expected to have 
economic importance, and therefore to be included above. However, some may not. Determining the 
social or cultural importance of a species requires an understanding of prevailing cultural mores, 
which may change greatly from place to place, even in quite small geographical areas. Gaining such 
an understanding is usually a laborious, time-consuming process, and relies on the knowledge of 
indigenous peoples.
29. Species and communities of scientific importance may include those that show unique or 
unusual biological properties, those that have been or are in the process of being intensively studied, 
and those that occupy a unique or unusual systematic position (e.g., species with no known close 
living relatives, or species apparently intermediate between two higher taxa). The SBSTTA may wish 
to consider drawing up a set of criteria of scientific importance, with indicative species.
Species and communities that are of importance for research into the conservation and 
sustainable use of biological diversity, such as indicator species
30. In general, most species of importance for research into the conservation and sustainable use 
of biological diversity may be expected to be included in one or other of the categories above (notably 
threatened species and economically important species). Indicator species or communities, which are 
essentially surrogates for wider measures of biological diversity, may be an exception to this. 
Although a wide range of species and higher taxa have been proposed as indicators, very few 
satisfactory indicator species have yet been identified, chiefly because each species responds to 
changes in its environment in a unique way. The SBSTTA may wish to review the theory of indicator 
species in more detail before suggesting lists of indicator species. The SBSTTA will wish to be 
mindful of discussion on indicator species in UNEP/CBD/SBSTTA/2/4.
Described genomes and genes of social, scientific or economic importance
31. No persuasive paradigms have yet been established for interpreting or assessing the social, 
scientific or economic importance of genes or genomes. This is largely because of the importance of 
genes and is effectively only felt when they are phenotypically expressed in some way; attempts may 
be made to evaluate the latter (i.e., the phenotypic expression), but there is no clear way of relating 
this directly to the gene or genome itself. Problems of evaluating genes and genomes are addressed in 
more detail in the Note to item 11 of the provisional agenda (document UNEP/CBD/SBSTTA/2/13).

3. IDENTIFYING, MONITORING AND ASSESSING PROCESSES AND
CATEGORIES OF ACTIVITIES THAT ARE OR ARE LIKELY TO HAVE SIGNIFICANT 
ADVERSE IMPACTS ON BIOLOGICAL DIVERSITY

32. We use the term "threats" as a shorthand for processes and categories of activities that are or 
are likely to have significant adverse impacts on biological diversity.
33. Biological diversity losses that are above the background rates are the result of a wide range 
of proximate causes. Identifying these causes is relatively straightforward and there is widespread 
agreement on the major categories, which include conversion of habitat, overexploitation, pollution 
and the effects of introduced species. For a range of reasons, assessing the impacts of these different
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causes is, in contrast, very problematic in the great majority of cases. First, assessment requires 
monitoring through time of both the presumed stressor and the species or ecosystem that is being 
affected. Relatively little such monitoring has been carried out to date, particularly for time periods 
long enough to permit the detection of significant trends. Second, it is often very difficult to 
disentangle natural variations -- for example, in the population and distribution of species -- from 
those caused by human activities. Third, virtually all species and ecosystems are affected by a range of 
human influences that interact in complex and often ill-understood ways.
34. Constructing a taxonomy of threats is similarly problematic. This is because virtually all 
human activities impinge on biological diversity in one way or another, and also because one activity 
can have a wide range of different impacts. For example, the harvest of wild trees directly affects 
populations of the tree species concerned; it also structurally affects the habitat of other species that 
live in or on the trees; it may affect the water-retaining ability of the land in which the trees grow; it is 
also likely to have an impact on the local microclimate; and it will have a (slowly cumulative) effect 
on carbon sequestration with concomitant impacts on global climate. Impacts may be locally and 
immediately felt, may be long-term, or may be experienced far from their point of origin.
Factors affecting ecosystems
35. Assessing factors that adversely affect ecosystems is usually more problematic than assessing 
those that affect individual species. Currently much attention is focused on the concept of ecosystem 
"health" (resilience), which is defined as the system’s ability to maintain its structure (organisation) 
and function (vigour) over time in the face of external stress. Negative factors are those that adversely 
affect health. Here, less importance is attached to the maintenance of individual elements of an 
ecosystem (species and populations) as long as health is not impaired.
36. It is generally admitted that, as is the case with human and societal health, goals and 
definitions with respect to ecosystem health will be determined socially as much as scientifically. 
Furthermore, many ecological processes operate over decades or longer, and therefore require long- 
term data series (i.e., on this time-scale) before it will be possible to begin to understand them. Even 
then, the analysis of data available will at best generate hypotheses (often several competing ones), 
which need to be tested, preferably by experimental manipulation, again over time periods of the same 
order as those of the processes being studied. However, activities affecting the environment and policy 
decisions controlling those activities have impacts over far shorter time-scales.
Factors affecting species
37. Quite simply, any factor that causes a sustained and continuing decline in the population of a 
species is a threat to that species, as it will eventually lead to its extinction. These factors may operate 
by causing either increased mortality or decreased reproductive success. Factors are often categorised 
as either direct or indirect. The former affect the population of the species directly (e.g., 
overexploitation, predation by introduced species); the latter affect its habitat (e.g., deforestation, 
canalisation of rivers).
38. At present, the Convention provides little explicit guidance for identifying activities and 
processes that have or are believed to have an adverse effect on biological diversity. The SBSTTA 
may wish to consider whether the following is a useful framework for categorising these. It may wish 
to consider proposing that such a framework, or a modified version of it, be adopted by the COP as an 
Annex to the Convention:
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Proximate threats
39. The following factors may have a direct effect on biological diversity:

i) Overharvest or overkill of wild species;
ii) Introduced species as competitors, predators, carriers of disease, or habitat disruptors;
iii) Habitat destruction or deterioration through conversion, fragmentation, or changing 
habitat quality;
iv) Pollution by toxins (e.g., heavy metals), changing nutrient balances (e.g., 
eutrophication, acid rain), or physical contaminants (e.g., sedimentation and/or siltation); and
v) Climate change, either locally or globally.

Categories of activities leading to these threats
40. The following categories of human activity may lead to the proximate threats listed above:

i) Harvest of wild species for consumption
ii) Killing of wild species as pests or weeds
iii) Deliberate introduction of exotic species
iv) Accidental introduction of exotic species
v) Conversion of land to settled agriculture
vi) Shifting cultivation on too short a cycle
vii) Overstocking by domestic livestock
viii) Accidental or deliberate burning, or change in natural fire regime
ix) Mining/dredging
x) Dam construction
xi) Canalisation
xii) Road construction
xiii) Urbanisation
xiv) Overuse for recreational reasons
xv) Drainage of wetlands
xvi) Burning of fossil fuels
xvii) Use of potentially polluting chemicals in agriculture
xviii) Use of potentially polluting chemicals in industrial processes
xix) Production of polluting chemicals as a by-product of industrial processes
xx) Production of human effluent and other domestic waste products
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Ultimate causes of these threats
41. Within the context of human society, most of these threats can ultimately be attributed to five 
main factors:

i) land tenure;
ii) population change;
iii) cost-benefit imbalances;
iv) cultural factors; and
v) misdirected economic incentives

Monitoring processes and categories of activities that may have an adverse effect on biological 
diversity
42. Monitoring the threats to biological diversity identified above is not a straightforward task, 
chiefly because many threats operate over a very wide area and because, as described above, impacts 
may be experienced far distant from the source of the threat, as in the case of air- and water-borne 
pollutants. Three complementary approaches may be adopted to deal with this: extensive monitoring, 
usually using remote sensing or aerial photography; detailed sampling of particular sites; and the use 
of pressure indicators to predict areas or ecosystems that may be expected to be under adverse 
influence.
43. Remote sensing can be used to monitor extensive areas, but at present has limitations in terms 
of the environmental parameters it can record. It is, for example, extremely useful for monitoring the 
clearance and fragmentation of forest cover, but is much less useful for monitoring changes in forest 
quality or in species composition within forests. Similarly, it may be able to give some indication of 
sediment loads in rivers, but cannot generally register soluble pollutants.
44. Sampling particular sites may give a much more accurate local picture, but extrapolation to a 
more general picture is often based on questionable assumptions. For example, the intensity of 
hunting and its effect on wildlife populations has been found to be highly variable over quite short 
distances among communities in the Amazon basin.
45. The use of pressure indicators -- for example, proximity to urban or industrial centres, or 
roads -- may allow broad indications of threat, but because of local variability, these require ground- 
truthing before they can be used with confidence.
46. The SBSTTA may wish to review these methods of monitoring pressures and consequently to 
recommend ways in which their use can be integrated.
Assessing processes and categories of activities that may have an adverse effect on biological 
diversity
47. With some notable exceptions, such as intensive hunting pressure and the influence of a few 
introduced species on oceanic islands, our understanding of the impacts of the activities outlined 
above on biological diversity is still limited. There is an urgent need to assemble those case studies 
that do exist on this and also to develop a programme of further study directly linking pressures to the 
assessment of the state of biological diversity. The SBSTTA might like to review existing studies and 
outline some priorities for further study.
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48. Of particular importance is the need to link the ultimate causes of threats to biological 
diversity, outlined above, far more closely to the proximate threats. One of the major aspects of this is 
an understanding of the socio-economic issues surrounding the use of biological diversity. The 
SBSTTA may wish to review existing methodologies for this.
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1. BACKGROUND

1. Article 25, paragraph 2 calls upon the SBSTTA to provide scientific and technical assessments of
the status of biological diversity and to prepare scientific and technical assessments of the effects of types 
of measures taken in accordance with the provisions of the Convention.
2. At its first meeting the SBSTTA proposed a medium-term programme of work in
recommendation I/2. Item 1.2.1 of this proposed medium-term programme of work was:

"Review and promotion of indicators of biological diversity to be used for assessment 
of effectiveness of measures taken in accordance with the provisions of the 
Convention."

3. Decision II/1 of the COP took note of the proposed medium-term programme of work and
requested the SBSTTA in considering its programme of work for 1996 to ensure that the programme is 
based on the priorities set in the programme of work for the COP for 1996 and 1997. The second meeting 
of the COP acknowledged the importance of developing indicators of biological diversity in the 
development of the Convention. For example, the COP in decision II/8 endorsed recommendation I/3, 
paragraph 4 which stated:

"There is a need for each party to start assessing the effectiveness of measures taken 
under the Convention. However, methods for assessing the effectiveness of measures 
to conserve or sustainably use biological diversity should be reviewed. The use of 
indicators of biological diversity and the status of its components is particularly time
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and cost-effective. Several indicators are currently being used and developed. They 
should be reviewed and their use promoted".

4. Furthermore, the COP in its statement on biological diversity and forests to the Intergovernmental 
Panel on Forests noted:

"The Intergovernmental Panel on Forests is currently taking steps to create a dialogue 
and achieve a degree of harmony among the numerous national and regional efforts in 
developing criteria and indicators of sustainable forest management. The biological 
diversity aspects of these efforts should be examined to ensure compatibility with 
Convention goals and requirements for reporting".

5. Given the current understanding of biological diversity the use of reliable indicators is essential to 
the development of measures designed to achieve the aims of the Convention. This is recognised in the 
Convention itself in several provisions. For example, Article 7 of the Convention calls on Parties to 
identify, monitor and assess the components of biological diversity as well as the processes and categories 
of activities which have or are likely to have significant adverse impact on the conservation and 
sustainable use of biological diversity. Clearly it is not realistic for any Party to report on all components of 
its biological diversity. This is implicitly acknowledged in that Annex I gives indicative guidelines for the 
components of biological diversity to be considered. With finite resources and monitoring capabilities, 
indicators will play a vital part in allowing for the most effective and efficient monitoring of biological 
diversity. Indicators will also be essential if Parties are to be able to report on the effectiveness of measures 
taken in meeting the objectives of the Convention as required by Article 26.
6. This dependence on indicators is reflected in the other areas of the work programme of the COP
and the SBSTTA. For example, the Secretariat observed in document UNEP/CBD/SBSTTA/2/2 that 
greater co-ordination at the international level, particularly between the various conventions concerned 
with biological diversity, would enhance the effectiveness of any assessments undertaken by the 
institutions of the Convention. An important avenue for increasing this co-ordination is the development 
and use of common key indicators for all these conventions.
7. The importance of developing indicators has also been raised frequently in the notes prepared by
the Secretariat for many of the items of the provisional agenda of this meeting. The development of an 
effective response to the problems raised by the loss of biological diversity in agricultural systems, for 
example, is largely dependent on developing a set of indicators which will allow decision makers not only 
to assess the current status of and trends in agricultural biological diversity, but also to allow them to judge 
the effectiveness of the measures which they adopt.
8. This Note reviews the current status of indicators of biological diversity which can be used for 
assessing the effectiveness of measures taken in accordance with the provisions of the Convention. It then 
suggests some ways and means that these may be promoted and highlights a number of issues of particular 
relevance to the SBSTTA which it may wish to consider.

2. INTRODUCTION

9. Indicators can provide policy-relevant performance measures for a wide range of policy issues, 
particularly in national reporting. They can be used to summarise quantitative information on the status 
and trends of elements of biological diversity, as well as relevant socio-economic, cultural and other data,
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so as to be comparable across time and space. Because they lend context to data, and simplify sometimes 
complex processes and conflicting trends, indicators are useful tools for conveying reporting information 
to policy makers and other audiences.
10. Indicators such as the national unemployment rate and indices like the gross national product 
(GNP), are well-established tools for measuring national economic performance. National and 
international institutions have only recently begun to look at measures that might capture the 
environmental and social dimensions of development, and the progress (or lack of progress) towards 
visions of a sustainable society. The Dutch government, for example, now uses indicators within its 
national reporting systems to assess progress towards achieving a series of environmental "sustainability" 
targets. The World Bank recently ranked countries according to indicators of human resources, natural 
capital and produced assets. This exercise demonstrated that, when other measures of wealth are 
considered, traditional economic measures account for only a fifth of global assets.
11. Agenda 21, the Climate Change Convention and the Convention on Biological Diversity -- 
agreements that emerged from the 1992 United Nations Conference on the Environment and Development 
(UNCED) -- call on (in the case of the conventions, require) countries to monitor and assess progress 
towards environmental sustainability. As a result of these new information demands, there has been 
considerable work at both the national and international levels to define environmental indicators that are 
useful for reporting. The Scientific Committee on the Problems in the Environment (SCOPE) is one such 
effort underway in support of the Commission on Sustainable Development (CSD).

2.1 Definitions

12. The term "indicator" is widely used both in ecology and in policy-making. The complexion put on
it can understandably vary considerably with the perspective from which it is viewed. When ecologists, 
conservation biologists and natural resource managers use the term "indicators" in the context of biological 
diversity, they generally mean environmental attributes -- often species or groups of species -- that can be 
sampled and whose change either in space or in time is taken to reflect a change in biological diversity as a 
whole. In effect, therefore, indicators are measurable surrogates for larger measures of biological diversity. 
They are essentially monitoring tools used because it is simply not feasible to monitor the whole of 
biological diversity, even in a circumscribed area.
13. From a policy-making viewpoint, indicators are quantitative measures that "imply a metric
(distance from a goal, target, threshold, benchmark, etc.) against which some aspects of public policy 
performance can be measured". As such, they differ from statistics (raw data) because they present 
information in a context that gives them meaning for a broad audience, and not just for technical experts. 
For example, "there are 10,000 hectares of protected wetlands in country X" is a statistic, while "five 
percent of country X’s wetlands are protected" is an indicator (because it references protected wetland area 
to a benchmark -- in this case total wetland area). This indicator is policy-relevant in a number of ways: it 
can be used to look at progress made in protecting wetlands over time, it can be used to assess the 
magnitude of change needed to meet a target, or goal (e.g., how much more wetland area country X must 
protect in order to reach the IUCN’s goal for nations to protect at least 10% of all ecosystem types), and it 
can be used to compare how well country X protects its wetlands relative to other countries.
14. Indicators in this sense are essentially used to convey often complex data in a simplified form. As
such, they should be viewed in the context of the entire information chain, which includes:
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15. Data/Reports: (disaggregated statistics 8 integrated data bases 8 indicators 8 indices 8 integrated 
reports) and;
16. Processes: (planning surveys/inventories data/information management monitoring 
evaluation (analysis and integration) reporting).

2.2. Indicator objectives

17. As is evident from the above, indicators can serve a range of different purposes and different 
audiences, and it is important to distinguish between them. This distinction is related to the all-important 
question of scale. Indicators for managers need to be operational at fine scales, both temporal and 
geographical. They must also be thoroughly tested and reliable, but may be reasonably complex or 
technical. Indicators for policy-making and public education must be easily understood and applicable 
over much broader scales, but should always be based on sound scientific principles in order to be 
defensible. They must also ultimately be derived from real data collected under monitoring programmes of 
various types and are therefore a use of, not a substitute for, data gathering.
18. When used at a national level by governments, environmental indicators can serve many, often 
overlapping, purposes:

(i) Public awareness
Past trends, conditions and future outlooks are simplified using high-level indicators 
that help to communicate to the public whether the environment is getting better or 
worse.

(ii) Environmental policy performance
Environmental progress and/or achievements are measured against national 
objectives and international commitments.

(iii) Sectoral policy development
Environmental indicators are applied in the context of a particular economic sector 
(e.g., forestry, fisheries, or agriculture).

(iv) Environmental accounting
Integrating environmental and natural-resource accounts is the focus of indicator 
development.

(v) Sustainable development decision-making
Indicators that link environmental and socio-economic information permit decision- 
makers to assess policy options, alter national programmes and steer a course towards 
sustainability.
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2.3 Indicator criteria

19. Statistical data should meet certain criteria in order to be considered effective for indicator use. 
Good indicators should simplify information, be scientifically credible, relevant to policy or management, 
and be responsive to changes in time and/or space. In addition, indicators should be able to show changes 
against a target or threshold, and be comprehensible to the intended audience.

2.4 Indices

20. Indicator information can be further aggregated into indices by combining several indicators (or
different statistical datasets). These measures provide "bottom line" information -- summarising sometimes 
conflicting conditions and trends (for example, summarising data for changes in vegetation for all cover 
types within a country). While useful for painting broad-brush pictures of the status and changes in a 
particular environmental (or economic) sector, indices can be misleading because, through aggregation, 
they may mask or understate significant events.

2.5 Frameworks

21. Indicator frameworks organise indicators so as to present trends, processes and inter-relationships
in one coherent picture (for example, to provide an overview of the conditions of and trends in biological 
diversity within a particular country). Various framework approaches have been developed for this 
purpose. For example, the media approach presents environmental information by broad sector (air, water, 
land, and living resources). The pressure-state-response (P-S-R) framework relates pressures on the 
environment to the state of the resource or system in question, the impact these pressures have on the 
resource and/or system, and management and policy responses to these impacts. Because it highlights 
relationships between actions and responses, the P-S-R framework is a particularly useful way of 
presenting indicator information to decision-makers.
22. Other more complex frameworks are also advocated, for example, the process-pattern-evaluation
framework, which is based on systems analysis. This approach attempts to take into account the 
evolutionary and adaptive characteristics of natural systems that mean that such systems often do not 
respond to pressures or responses in straightforward or even predictable ways.

2.6 Presentation formats

23. Indicators and indices can be presented through a variety of formats to depict changes over time
and/or space: as tabular information (e.g., percentage of country X’s vascular plant species that occur
within publicly owned lands), as a graphic (e.g., as a bar chart depicting the percentage of vascular plant 
species occurring within publicly owned lands, by land use type), or as a map (e.g., a map depicting the 
location of public land, colour-coded to depict the percentage range of vascular plant species found within 
a given map unit).
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2.7 Indicator selection process

24. In choosing indicators of biological diversity, information managers should:
Define the indicator audience, and its information needs.
25. The audience to be reached, its level of technical expertise, and its information needs determine 
not only what kinds of data should be presented through indicators, but also:

(i) the number of indicators that are to be presented, and the degree to which indicator 
information should be aggregated;
(ii) the reporting units to be used. For example, managers generally require indicator
results by management unit (by the watershed area, forest type, protected area they are
working in). Policy analysts and policy makers, on the other hand, may prefer results by the 
administrative unit for which they are responsible (by state, or province, or country);
(iii) the spatial and temporal scale of measurement;
(iv) the thresholds, targets and benchmarks that are to be used in constructing indicators;
and
(v) the presentation formats that can effectively communicate information to the target 
audience.

Articulate the criteiia to be measured
26. Once the audiences and their general information needs have been defined, information managers 
should first work with these user groups to define the specific questions for which they need answers. The 
managers should then articulate criteria -- textual descriptions of the phenomena to be measured -- that 
might answer these questions. For example, in answering the question "are wild fisheries being managed 
sustainably?", information managers should work with scientists to prepare a series of criteria describing 
what a sustainable fisheries would look like, then define indicators that can measure whether these criteria 
have been achieved.
Select appropriate indicators for these ciiteria
27. Not all criteria will be measurable by indicators, and of those that are so measurable, not all can 
be measured directly. For example, in defining criteria to assess forest condition, some of these criteria 
might best be answered qualitatively (e.g., whether forests are "pristine"), others can be captured directly 
through indicators (e.g., plantations as a percent of total forest cover, as a measure of naturalness), and 
others can only be measured indirectly (percent of forest cover in large blocks of roadless areas, as an 
indirect measure of human disturbance).
Critically test the indicators
28. Most environmental indicators have only recently been developed and should be considered as 
being in an experimental phase. It is important that indicators be tested against the wider phenomena they 
are intended to represent or summarise so that they can be relied upon. As with any such process, this 
testing can be expected to lead to modification, refinement, or even the abandoning of some indicators if 
they are found to be unreliable.
Establish appropriate targets, thresholds and/or benchmarks for these indicators
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29. Indicators of use to policy makers provide context to data so they can be understood by non- 
technical audiences. Indicators do this by referencing targets, thresholds and/or benchmarks. Such 
references may include: change since a baseline year; benchmarks that describe a sub-component relative 
to the whole (e.g., the number of livestock breeds within a country relative to the total number of known 
extant plus extinct breeds); criterion benchmarks (e.g., the percentage of coral reef area threatened by 
pollution, where the criteria spell out ambient pollutant levels that might constitute a "threat"); and 
distance to a policy target, or goal (e.g., the ambient water pollution relative to the ambient level desired by 
year X).
"Field test " the indicators

30. Once the indicators have been developed, information managers should vet these indicators with 
individuals representing a sample of the target audience(s). The objective of this step is to ensure that 
these indicators effectively answer users’ questions (and also that indicators are understood, that the 
reporting units are appropriate, that thresholds and benchmarks are intuitive, etc.).

3. ENVIRONMENTAL INDICATOR DEVELOPMENT AND USE

31. Research and operational programmes under the banner of "indicators" are being developed
globally, nationally and sub-nationally. The goals, complexity and integration of indicator products in 
decision-making vary greatly among these activities. This should not be surprising, as indicator 
development is at a relatively young stage and the various research and operational methodologies are 
being developed on a number of fronts.
32. While environmental-indicator research for some sectors (such as forestry) has made some 
progress, far less has been made in developing indicators for biological diversity. This is due, in part, to 
scientific uncertainty, such as a poor understanding of ecosystem processes and functions, and to the wide 
range of policy-relevant issues that fall under the rubric of biological diversity.

3.1 Global indicator initiatives

33. One of the earliest environmental indicator initiatives is that begun by the OECD in 1989. It has
developed indicators in four sectors (energy, transport, forestry and agriculture). The OECD has also 
worked on environment accounts for forestry and water, linking environment to the economy. With respect 
to reporting, a preliminary set of environmental indicators was published. Of the core set of 72 indicators, 
only 31 had adequate information, illustrating the need for the improved monitoring of primary data. This 
initiative also demonstrated how, where data are missing, surrogate indicators can be used to directly 
capture the phenomena to be measured. The OECD indicators included two biological-diversity measures.
34. A number of biological-diversity indicators of interest to policy-makers have been proposed. One 
summary list prepared by the World Resources Institute contains 22 indicators of the conservation of 
biological diversity in situ, ex situ and domesticated species diversity. Some indicators, such as one for 
species richness, measure the natural endowment (condition or state) of biological diversity, while others, 
such as that of the area protected, reflect policy responses to conservation. The coverage, completeness 
and quality of data were also ranked, demonstrating the gaps in the state of data supporting biological- 
diversity indicators. It should be noted, however, that the use of even secondary data can itself be useful to 
decision-makers in directing policies, research and monitoring activities to obtain the most desirable 
information, thus gradually improving the core set of indicators.
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35. In response to chapter 40 of Agenda 21, the CSD is leading an initiative to develop indicators of 
sustainable development. It is working closely with national governments, UN organisations, 
intergovernmental organisations and NGOs. It attempts to be complementary to national reporting on the 
state of the environment. The approach is to use the pressure-state-response framework, develop candidate 
indicators of issues identified in the Agenda 21 chapters and build consensus among the agencies 
involved. Two indicators of biological diversity addressed under Chapter 15 are included. However, other 
chapters -- such as oceans, freshwater, agriculture and forests -- also contain indicators relating to the 
sustainability of biological resources.
36. The process begun by the CSD might be one useful entry point to building the partnerships 
necessary to expand the suite of indicators of biological diversity to meet the requirements of this 
Convention.
37. A "bottom-up" approach to indicator development is being advanced through the UNEP’s Global 
Environment Outlook, a programme designed to prepare integrated environmental assessments. The 
Dutch Ministry of Housing, Physical Planning and Environment, with the support of a feasibility study by 
the World Conservation Monitoring Centre (WCMC, 1996), has identified a preliminary core set of six 
indicators of biological diversity and its use. Indicators are proposed for ecosystem and species levels. 
These are intended to be applied at regional and global levels using Udvardy’s biogeographical zones 
within which to develop common suites of indicators.
38. The World Resources Institute is approaching indicators with an emphasis on the threats to 
ecosystems. Pressure indicators are particularly useful for influencing action because they point to those 
human activities that are detrimental to the condition of ecosystems and species. Those same pressure 
factors can be altered through changes in policy. In one example, a GIS-based ecosystem-indicators model 
has been advanced and preliminarily applied to assess pressures on coastal ecosystems. The WRI model 
incorporates measures of ecosystem sensitivity (resilience) and data on human activities to generate an 
index of potential pressure on ecosystems. Map-based indicators, such as the WRI approach, can be used 
to help define priorities for conservation. The maps are also useful tools for communicating complex 
issues to decision-makers and the public.

3.2 National and regional indicator initiatives

39. There is a growing number of national environmental indicator programmes that are providing
tools and products to influence decision-making. The objective of CanadaHs national indicator program is 
to develop a set of scientifically credible, understandable indicators relevant to decision-makers and the 
general public, that is representative of the state of Canada's environment and indicates trends towards 
sustainable development. The programme is also designed to provide an early warning and assist 
performance evaluation. Other strong national programmes are to be found in Australia, Denmark, 
Norway and the Netherlands.
40. The Centro Internacional de Agricultura Tropical (CIAT), based in Colombia, has embarked on
an ambitious regional-indicator programme. The programme aims to develop a regional approach to 
environmental- and sustainability-indicator development and supporting information bases. The 
programme integrates indicators on a national basis and by eighteen life zones. The programme maintains 
ties with other global and national efforts with the aim of learning about and harmonising approaches as 
much as possible.
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SECTORAL INDICATORS

41. Forests are currently the subject of numerous indicator efforts at various scales. Generally, the aim
of these efforts is to develop and monitor measures of sustainability, although the concept often remains 
undefined or very loosely defined. Indicators of biological diversity are an important aspect to most of 
these initiatives.
42. The OECD has identified and reported a national indicator relating productive capacity to annual
harvest. Through the CSD process, several national indicators of pressure, state, and response have been 
identified to address chapter 11 of Agenda 21 of UNCED, which calls for the development of 
scientifically sound criteria and guidelines for the management, conservation and sustainable development 
of all types of forests.
43. Regional intergovernmental efforts such as ITTO (International Timber Trade Organisation) and
the Helsinki, Montreal and Tarapoto Processes have developed national level criteria and suites of 
indicators for specific regional economic, ecological, social and cultural conditions. For example, through 
the Montreal process, countries sharing temperate forests have developed a series of six criteria, each with 
numerous proposed indicators of sustainability. The conservation of biological diversity is one criterion 
addressed through this process, although other criteria -- such as the maintenance of ecosystem health and 
vitality -- are also critical to the conservation of biological diversity.
44. The concept of Forest Resource Accounting (FRA) is being advanced by the International 
Institute for Environment and Development (IIED) and the WCMC. FRA accounts will link policy and 
institutional changes at a national level with physical changes at a forest-site level. The FRA process 
requires indicators to track numerous environmental and socio-economic aspects of sustainability.
45. The Centre for International Forestry Research (CIFOR) has conducted research that demonstrates 
the importance of linking indicators developed at a local level with national policy-level indicators. The 
purpose of the CIFOR programme is to identify and develop a minimum set of objective, cost-effective 
criteria and indicators applicable under different forest conditions. To accomplish this, the project is 
developing a methodology for the objective evaluation of criteria, and developing a system for evaluating 
the sustainability of forest management as a whole, based on the recommended criteria and indicators. The 
research is being undertaken in a number of countries with assorted forest conditions.
46. National efforts at forest indicators exist for many countries. In Canada, the Canadian Council of 
Forest Ministers has endorsed a comprehensive set of indicators of forest sustainability. The scheme 
proposes nine indicators related to ecosystem, species and genetic diversity, and many others that deal 
with other aspects of sustainability.
47. The WCMC is conducting research on habitat and biological-diversity indicator development, 
particularly for tropical forest countries. Attempts are being made to design and measure the effectiveness 
of indicators at different scales from global to forest-management unit.
48. There are also many other efforts under way to assess forest sustainability at the forest- 
management unit level in support of forest-certification schemes. The inclusion of biological-diversity 
criteria and indicators is an aspect of this work.
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4. INDICATORS AND THE CONVENTION ON BIOLOGICAL DIVERSITY

49. The goals of the Convention are to ensure the conservation of biological diversity, the sustainable 
use of biological resources and the equitable sharing of the benefits of genetic resources. Indicators 
contributing to all three objectives will be required in order to track progress effectively.
50. Using the widely accepted pressure-state-response framework for indicators, the Convention can 
be viewed in the following manner:

threats to biodiversity^ ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂ *
(Article 7c Annex I) *
♦ *
♦ *
condition of biodiversity
(Article 7a, b)
♦ t
♦ *

management responses
(record of implementation of
many articles e.g.,. 8, 9 10, 14)

Indicators for the condition of biological diversity
51. Within a pressure-state-response framework and in the context of the Convention, state indicators 
of biological diversity are ultimately of greatest importance. Only by assessing the state of biological 
diversity and how this changes through time will it be possible to assess the effectiveness of measures 
taken in accordance with the provisions of the Convention. Such indicators may be subsets of biodiversity, 
usually species or groups of species (indicator taxa), or may be other parameters. Biodiversity state 
indicators may be essentially static, that is designed principally for geographical comparison (e.g., species 
richness or degree of endemism in a particular taxon), or may be dynamic, that is, intended to monitor 
change (e.g., percentage of species classified as threatened, area of habitat remaining). Indicators used for 
assessing the effectiveness of measures taken to maintain biological diversity must, of necessity, have a 
dynamic component.
52. It is appropriate to consider indicators at the three commonly perceived levels of organisation of 
biological diversity, as set out in Annex I to the Convention: ecosystems and habitats, species, and genes 
and genomes. Because the three levels are interdependent, appropriate indicators for one level may 
actually be subsets of another level (e.g., species as indicators for assessing the state of ecosystems). 
Indicators of the state of habitats and ecosystems are of particular importance, as the SBSTTAHs
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recommendation I/3 suggests developing the ecosystems-level approach for the primary framework of 
actions to be taken under the Convention.
Habitat and ecosystem indicators
53. Indicators for habitats and ecosystems may conveniently be divided into those of extent (or area) 
and those of condition. In general, the former are more easily developed than the latter, at least for 
terrestrial ecosystems. Indicators of ecosystem or habitat extent require that a definition of the ecosystem 
or habitat in terms of measurable parameters be settled. For example, a forest is generally defined in terms 
of percentage canopy cover, where the canopy is some minimum height. For the purposes of developing 
indicators, the exact definitions can be fairly arbitrary (indeed, as discussed in document 
UNEP/CBD/SBSTTA/2/1, they will generally have to be arbitrary) as long as they are applied 
consistently. The more easily and widely measurable the parameters are, the better. For this reason, 
parameters that are measurable by remote-sensing or aerial photography are to be preferred. Indicators can 
be developed in a straightforward manner from original data simply by calculating the percentage changes 
in extent of habitat from some baseline.
54. Indicators of extent provide valuable information with respect to one major pressure on biological 
diversity, namely, that of the complete conversion or destruction of habitats or ecosystems. However, 
adverse impacts on biological diversity often fall short of this and rather affect what may be loosely termed 
habitat or ecosystem quality. These impacts may be as far-reaching in their effects as conversion. A lake 
may be rendered virtually abiotic by pollutants, but still remain a lake, or a species-rich grassland may 
have its diversity drastically reduced by input of nitrogenous fertiliser, but still remain a grassland. 
Developing indicators for these situations is generally far more problematic, for both theoretical and 
practical reasons.
55. Because changes in habitat and ecosystem quality are essentially manifested in changes in the 
distribution and abundance of species, much attention has focused on developing the latter as indicators. 
Several sets of criteria have been established for indicator species, but very few such indicators have yet 
been made operational.
56. This is in large measure because the most basic attribute of indicators is that they must be 
correlated with some larger measure of biological diversity so that changes in the indicator over time or 
space mirror changes in biological diversity as a whole. Demonstrating this to be the case with species is 
problematic, for a range of theoretical and practical reasons. Although there is broad agreement that areas 
or ecosystems that are rich in one group of species are likely to be rich in others, this is by no means 
always the case and, indeed, at fine scales this relationship often breaks down, so that areas of richness in 
different taxonomic groups may be inversely correlated. Similarly, responses to environmental change, 
both natural and human-induced, may be very different in different subsets of biological diversity. For 
example, populations of generalist species, including many large mammals that would be widely 
considered as excellent indicators, often increase in logged-over or partially degraded forest, while 
populations of species dependent on undisturbed forest decrease.
57. A further assumption is that changes in chosen indicator species can be related directly to causes. 
Within a pressure-state-response framework this means that changes in state can be related directly to 
changes in pressures or responses. However, because natural ecosystems are highly dynamic at all spatial 
and temporal scales, this is often very difficult to demonstrate. The populations and ranges of all species 
vary for a number of reasons, including cyclical and non-cyclical environmental perturbations, through 
stochastic processes, and because of the impacts of humankind. Demonstrating that a change in the chosen 
indicator is the result of human actions, either beneficial (generally a response) or deleterious (a pressure), 
and not a product of other influences, is often not easy. Moreover, as noted above, because of the adaptive
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nature of natural systems, the responses of these systems to human actions are often complex and 
sometimes counterintuitive.
58. Practical problems in developing species indicators for biological diversity lie in the paucity of 
baseline data-sets in most parts of the world, and in the need for sustained monitoring programmes. 
Indicators of change by definition require monitoring through time, either continuously or periodically. 
Results obtained at different points in time have to be comparable, so methods for measuring or sampling 
must themselves remain consistent. However, in the vast majority of cases, monitoring the distribution and 
abundance of species is expensive and time-consuming, particularly if carried out over extensive areas, as 
is necessary if the indicators so developed are to have anything other than a very local application. As a 
result, few rigorous monitoring programmes have been sustained to date for any significant lengths of 
time.
59. Solutions to some of these methodological problems lie in: the use of sampling sites; the 
mobilising of large numbers of people, usually amateurs, as is done with annual wild bird counts in 
several countries; the use of aerial surveys to count large species, generally mammals and some birds in 
open ecosystems such as grasslands.
Other measures of ecosystem and habitat quality
60. Although, as noted above, changes in habitat or ecosystem quality are essentially changes in the 
distribution and abundance of species, these changes may manifest themselves in structural changes, 
particularly where species are structural components of the habitat, as in forests and coral reefs. Some of 
these may be easier to measure and develop indices for than direct measures of species abundance and 
distribution. Examples include fragmentation in forests, changes in density and height of vegetation cover 
in many terrestrial ecosystems and changes in plankton densities in aquatic ecosystems. Nevertheless, the 
challenge with these indicators remains one of linking them to the fate of species.
State indicators for species
61. Problems with monitoring and developing indicators for the state of species are discussed in 
general terms above. At national or global levels, however, species indicators do not necessarily have to be 
tied to particular habitats or ecosystems.
62. An important potential indicator of the state of species is the number or percentage of threatened 
species in a given area or country, as assessed under some standardised system such as that in use by the 
IUCN -- the World Conservation Union. However, assessing the threat status of species is very incomplete 
and very taxonomically skewed, so that only higher vertebrates (namely mammals and birds) and a few 
other smaller groups of organisms (e.g., conifers, cycads, swallowtail butterflies) have been at all 
completely assessed. It is only feasible to attempt to derive indicators for these few groups.
63. Such indicators may provide a useful static picture of the state of biological diversity; that is, they 
may be useful for geographic comparisons, but are at present of limited use in tracking trends in time. This 
is because changes in listings unconnected to species status -- mainly taxonomic changes, improved 
information and changing classification criteria -- generally swamp genuine changes in status. With the 
establishment of new, more objective, listing criteria and a growing tendency to adopt standard 
classifications, the situation may improve, but it will be several years before useful indicators of change 
emerge.
State indicators for genes and genomes
64. Direct monitoring of the state of genes and genomes, particularly in wild populations, is generally 
not feasible at present. Presently, genetic diversity is of greatest importance in agricultural systems. Here,
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there are possibilities of developing indirect measures or indicators; for example, through assessing rates 
of loss of landraces or changes in the proportion of production from traditional as opposed to modern or 
improved varieties. The need for assessing biological diversity in agricultural systems is discussed in detail 
in UNEP/CBD/SBSTTA/2/10.
Pressure indicators
65. Pressure indicators are essentially indicators of the processes and categories of activities that have 
or are likely to have significant adverse impacts on the conservation and sustainable use of biological 
diversity. These are discussed in document UNEP/CBD/SBSTTA/2/3. A number of pressure impacts can 
be measured, directly or indirectly, and can be used to generate indicators of threat. Of particular 
importance in predictions of future pressures on biological diversity is the development of indicators for 
the major socio-economic factors that lead to adverse impacts on biological diversity, identified in 
document UNEP/CBD/SBSTTA/2/3 as land tenure, population change, cost-benefit imbalances, cultural 
factors and misdirected economic incentives.
66. Indicators of some aspects of pressure may be easier to develop than state indicators of biological 
diversity. Decreases or negative changes in pressure indicators will imply that measures taken to fulfil the 
aims of the Convention have, to some degree, been effective. Nevertheless, the crucial step will still be to 
link a decrease in pressure indicators to an amelioration in, or at least stabilisation of, the state of 
biological diversity. To achieve this, state indicators will ultimately have to be developed.
Response indicators
67. Responses to adverse impacts on biological diversity lie within the human domain and many of 
them are of a legal or formalised nature. The formal designation of protected areas is one obvious example. 
Such responses lend themselves well to the development of indicators because they are measurable and 
can be translated into terms understood by a wider audience. Within the context of the Convention, this 
suggests defining a minimum core set of indicators on the implementation of various articles of the 
Convention, in particular Articles 8,9 and 10. Such an exercise will feed into national reports and global 
summaries such as the Global Biodiversity Outlook.
68. More generalised responses, such as changes in public attitudes and behaviour, are more difficult 
to assess and develop indicators from. However, there are well-defined and tested methodologies for this 
outside the realm of biological diversity.
69. Again, as with pressure indicators, the challenge, and the principal subject of this Note, lies in 
relating such response indicators to state indicators, for it is only through this link that the effectiveness of 
these responses can be assessed.

4.2 Indicators of sustainability

70. The Convention defines "sustainable use" as: "the use of components of biological diversity in a 
way and at a rate that does not lead to the long-term decline of biological diversity, thereby maintaining its 
potential to meet the needs and aspirations of present and future generations". This defines sustainability 
in terms of the effects of use on biological diversity. Indicators of sustainability can therefore effectively be 
seen as state indicators of biological diversity, discussed in detail above. Within a pressure-state-response 
framework, unregulated use is a pressure, while forms of regulation of use, including a wide range of 
traditional management systems, are responses.
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71. Many of the sectoral indicator programmes, particularly those for forests outlined above, have 
adopted wide interpretations of sustainability in which biological diversity is regarded as one component.

4.3 Indicators and other global conventions

72. It is expected that several other global conventions will be able to contribute significantly to 
meeting the goals of the Convention on Biological Diversity. These include CITES, the Ramsar 
Convention and the World Heritage Convention, all of which have well-developed reporting procedures 
and supporting databases.
73. The information bases supporting these conventions produce reports on topics such as trade in 
species and progress in in situ conservation. Key indicators derived from some of these measures, perhaps 
used in conjunction with complementary data sets, might be useful indicators of the implementation of the 
Convention.

5. CONCLUSION

74. Indicators should be viewed as series of tools that can support a range of activities and processes 
under the Convention. The Convention contains numerous articles requiring action by the Parties. 
Progress in those actions, or "policy performance", will require indicators of not only the policy and 
programme initiatives taken by the Parties, but also of the periodic assessments of the threats to and 
condition of biodiversity as evidence of the effectiveness of measures taken in maintaining biological 
diversity. In addition to being used as measures of policy performance, indicators that provide an early 
warning role will be useful. Indicators that signal changes in the condition of biological diversity and 
sustainable use, along with those that measure pressures on these valued resources, can be powerful 
indicators for the Parties to use in order to revise policies or adopt new actions to address emerging threats 
to biological diversity.
75. The development and use of indicators can be a key focal point in capacity-building efforts, 
whereby the entire data and information infrastructure and decision-support mechanisms are energised to 
deliver policy-relevant information. Numerous indicator research and operational programmes will need to 
be mined for approaches and information required the by Parties in order to support the Convention. A 
degree of consistency or harmony may be required.
76. The SBSTTA might like to consider reviewing existing indicator initiatives to determine which 
indicators discussed in these might be most appropriate for the purposes of the Convention. The SBSTTA 
might like to be mindful of the fact that most indicators cited in these initiatives are proposed or 
hypothetical, and might like to identify specifically those indicators that have been made operational.
77. The SBSTTA may like to consider whether the pressure-state-response framework is the most 
appropriate for the purposes of the Convention. If the SBSTTA considers that this is a useful framework, 
the SBSTTA might like to consider structuring any review it may decide to undertake along these lines.
Pressure Indicators
78. The SBSTTA might like to examine these in light of the proposed framework of processes and 
categories of activities likely to have significant adverse impacts on biological diversity set out in 
document UNEP/CBD/SBSTTA/2/3. It might like to determine whether useful indicators already exist for 
the different processes and categories of activities and, if so, might recommend their consideration for
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inclusion in national reports and other products, such as global and regional assessments, of relevance to 
the Convention. Where indicators have not been developed, the SBSTTA might like to propose promising 
indicators.
State Indicators
79. The SBSTTA may like to identify which ecosystems and habitats might be usefully described 
using indicators of area, paying particular attention to those identified in Annex I to the Convention and 
discussed in some detail in document UNEP/CBD/SBSTTA/2/3. It may wish to assess the availability of 
data to derive such indicators. The SBSTTA might also like to be mindful of the limited success to date in 
identifying indicators of habitat quality, discussed at some length in this Note. It might wish to review 
current research efforts in this field, identifying the most promising approaches and proposing new ones in 
the form of a coherent research agenda.
Response Indicators
80. The SBSTTA might wish to review response indicators within the context of the Convention, and 
particularly Articles 8, 9 and 10, and recommend those which might be appropriate for inclusion in 
national reports, and in global and regional assessments.
81. As the most important use of indicators within the framework of the Convention is likely to be in 
national reports and assessments, the SBSTTA may wish to consider how indicators may best be used in a 
national context. It may wish to assess the possibility of developing a minimum core set of national 
indicators of biological diversity and determining where indicators should be tailored to national 
economic, environmental, social and cultural conditions. The SBSTTA may also wish to consider how 
much harmonisation and standardisation is necessary or desirable in the development of national level 
indicators within the context of the Convention. It may also wish to assess the extent to which Parties will 
require additional capacity for collecting further data to support indicator development.
82. In cases where indicators are proposed, rather than operational, the SBSTTA might like to 
determine whether sufficient data already exist to allow for the development of the indicators. In cases 
where sufficient data do not exist, the SBSTTA may wish to advise on cost-effective methodologies for 
gathering the data. The SBSTTA may wish to consider recommending priorities for the development of 
new indicators and may also wish to consider what the implications are in terms of capacity building and 
the increase in resources that might be required to establish and maintain monitoring programmes to 
gather the data to support such indicators.
83. The SBSTTA may also wish to assess the extent to which Parties can make use of the data and 
indicators they have developed (or will develop) for their other reporting requirements, such as through 
other conventions, in meeting needs under the Convention.
84. The SBSTTA might like to consider recommending use of the clearing-house mechanism to make 
information on indicators more widely available. Such information could include, inter alia, a contact list 
of indicator programmes and initiatives, to assist Parties to draw on expertise in other countries; a review 
of current indicator use; a menu of currently available and proposed indicators; recommendations 
regarding scales of measurement, thresholds and benchmarks used, and presentation formats and other 
structural aspects of indicator development and use.
85. In view of the complexity of many of the issues surrounding indicator development and use, and 
the fact that much work on indicators is at present still at a preliminary stage, the SBSTTA might like to 
consider establishing an expert working group to carry out a detailed review of theory and practice in the
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use of indicators of biological diversity. Such a working group would report back to the next meeting of 
the SBSTTA with a view to making specific recommendations for COP IV.
86. The SBSTTA, or any working group which the SBSTTA might like to establish, may like to 
consider focusing its deliberations by considering indicator development specifically in one or other, or 
both of, two important thematic areas, namely agricultural biological diversity and coastal and marine 
biological diversity, both of which are to be discussed under the provisional agenda to this meeting (see 
documents UNEP/CBD/SBSTTA/2/10 and UNEP/CBD/SBSTTA/2/14).
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1. INTRODUCTION
1. At no time has there been a greater need for taxonomists than now, as the crises facing biodiversity
escalate. Effective habitat conservation, bioprospecting and the sustainable use of biodiversity on a global basis all 
require taxonomic decisions and expertise on a scale not presently available. In fact, in many countries the number 
of taxonomists is declining for a variety of reasons.
2. Decision II/8 of the Second Meeting of the Conference of the Parties to the Convention on Biological
Diversity identified the lack of taxonomists as a significant impediment to the implementation of the Convention at 
the national level.
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3. The decision recognised that a sound taxonomic (sometimes called biosystematic) knowledge base is a 
prerequisite for environmental assessment, ecological research, the conservation of biological diversity, and 
managing biological resources within a framework of sustainable development and fair and equitable sharing of 
those resources. It called for taxonomy to be directed towards practical ends, including bioprospecting and 
ecological research on the conservation and sustainable use of biological diversity and its components.
4. Taxonomy is the practice of naming life forms and arranging them in classifications that reflect patterns of 
relationships. Taxonomy forms part of the science of systematics, which deals with the organisation, history and 
evolution of life, its diversification and distribution in space and time (Novacek 1992). It is the tool by which the 
components of biological diversity at the species level are identified and enumerated, and it therefore provides the 
basic knowledge underpinning efforts to conserve biological diversity, optimise the use of biological resources in a 
sustainable way, and enhance the quality of life in diverse human societies.
5. Classical examples of the practical value of taxonomy include the exhaustive taxonomic research on 
African freshwater snails and mosquitoes that provided the foundation for biological and medical research into 
bilharzia and malaria, and the development of high-yield, hardy strains of wheat based on the detailed exploration 
and study of the taxonomy and properties of wild wheat forms from around the globe. More examples, perhaps less 
well known but equally important, are presented in Annex 1.

6. Decision II/5 specifically requested that the SBSTTA, at its second meeting, address the issue of the lack of 
taxonomists needed for the national implementation of the Convention and to advise the Conference of the Parties 
at its third meeting on ways and means to overcome this problem, taking into account existing studies and ongoing 
initiatives while adopting a more practical direction of taxonomy which is linked to bio-prospecting and ecological 
research or conservation and sustainable use of biological diversity and its components. In order to assist the 
SBSTTA in its consideration of this issue, the Secretariat has prepared this document which reviews the current 
status of taxonomic capacity, particularly in developing countries, considers how taxonomic capacity might be 
developed and contains a number of options to address the needs of the Convention and its Parties.

2. BACKGROUND TO THE PROBLEM

2.1 The Discipline of Taxonomy
7. Taxonomists are trained biological scientists who specialise in the identification, formal description,
classification, and naming of plants, animals and microorganisms.
8. Taxonomy underlies our understanding of biodiversity because it addresses fundamental questions such as
the kinds of organisms that exist, their number, how they are related to each other, where they occur, and then 
allocates names to them in a systematic manner. Without this basic knowledge of the facts of biodiversity, its 
conservation cannot proceed in an informed, and therefore sustainable, manner. In particular, by allocating 
universally recognised names to organisms, taxonomy provides a common language for communication about 
biodiversity.
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9. The discipline of taxonomy is based on universal principles developed over the 270 years that have passed 
since the pioneering work of Carolus Linnaeus, the Swedish naturalist. The basis of these taxonomic principles is a 
recognition of structural resemblances among organisms, so that if organisms have similar structures, they may be 
regarded as members of the same classification group, that is, they are closely related to each other, and therefore 
their naming should reflect this close relationship.
10. Intrinsic to the discipline of taxonomy is the recognition that related organisms may occur in widely 
disparate parts of the earth. This means that it is often not possible to carry out taxonomic studies of the biota of a
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particular region or country in isolation; these studies must be placed in their global context by comparative 
analysis.
11. The work of taxonomists is based on the study of the characteristics of the particular group of organisms 
that define the group (or taxon) and differentiate it from other taxa. In order to do this, it is necessary to have 
adequate samples of the plants or animals being described, and likewise specimens of the related taxa to which they 
are being compared. Samples are collected from living specimens occurring in their natural habitat, preserved as 
specimens in accordance with standardised procedures, and kept in herbaria (in the case of plant specimens) and 
museums or fauna collections (in the case of animal specimens). Detailed records of each specimen are essential.
12. When a taxon (e.g., a species or genus) is defined and described, the description is related to a particular 
specimen, known as the type specimen, whose location in a particular herbarium or museum is clearly identified. It 
is essential for the continuing and orderly application of taxonomic principles that type specimens, together with 
suites of specimens of related organisms, are preserved in perpetuity, to provide comparative information that can 
be used to classify and name new species as they are discovered.
13. The discipline of taxonomy has developed standardised rules and procedures that are embodied in various 
internationally accepted codes, such as the International Code of Botanical Nomenclature and the International 
Code of Zoological Nomenclature. International bodies of scientists develop and maintain these codes, which 
ensures that taxonomic research maintains internal consistency and can be applied with confidence to any group of 
organisms wherever it is found on earth. The codes are not quite identical, and thus there are some differences in 
approach between botanical, zoological and microbial codes.
14. The results of taxonomic research, like other scientific research, are published in internationally accepted 
journals through established procedures, including peer review. Subsequently, the results are brought together in 
publications (including electronic media) such as handbooks, catalogues and floras, usually on a regional or national 
basis.
15. Taxonomists generally gain their qualifications by undertaking studies in biology at a university and then 
undertaking postgraduate or specialist research in taxonomy. In gaining their taxonomic qualifications they learn the 
skills of collecting, identifying, describing and naming, classifying, and elucidating the distribution of the groups of 
plants, animals or microorganisms in which they intend to specialise, all within the formal framework of the Codes 
and within the accepted scientific culture of precedence, peer review, and publication.
16. Taxonomists are predominantly employed in herbaria, museums, government agencies such as departments 
of conservation and agriculture, and in universities. Thus, in most countries the employment of taxonomists is 
heavily dependent on the government funding that supports such institutions.
2.2 The Lack of Taxonomic Capacity
17. The task confronting taxonomists as they attempt to provide an inventory of global biodiversity is 
enormous. Recent estimates of the total number of species on Earth range between 5 million and 100 million. Of 
these, little more than 1.5 million have been formally described and named in a taxonomic sense. Moreover, the 
geographic and ecological coverage of this taxonomic knowledge is very uneven globally.
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18. At this very time when the need for a taxonomic stocktaking of the Earth’s biodiversity is becoming 
increasingly urgent, the community of taxonomic experts is aging and declining in number, and the resources 
committed to the management of taxonomic collections is diminishing (Cotterill 1995). This lack of taxonomists is 
a critical problem that needs to be addressed on a global scale.
19. In the last century and the first half of this century public interest in and national capacity for taxonomic 
work were high in Europe and North America, but the advent of new subdisciplines of biology in the latter half of 
the 20th century has tended to siphon off researchers who might otherwise have become taxonomists. This has led 
to a decline in the training and recruitment of young researchers in this field in industrialised countries.
20. In developing countries, formal knowledge about biodiversity tended in the past to be generated by 
taxonomists from industrialised countries. Their work was usually funded from the researcher’s home country or by 
international bodies, and the studies were not necessarily aligned with the “host” country’s needs. Specimens 
collected were, as a rule, deposited in major European or North American collections, often with no attempt to 
establish collections in the countries of origin, or to lodge voucher specimens there for identification purposes. This 
is true also for countries such as Australia, which in its colonial era, lost many important type specimens to 
European collections.
21. Because of this historical background, many of these “host” countries have not developed the requisite 
level of expertise, infrastructure and employment opportunities required to address urgent taxonomic issues locally, 
although there was, of course, a degree of skills transfer, particularly in field-work methods and basic identification.
22. Even where museums and herbaria have been established to provide for the safe storage of specimens and 
the infrastructure for research and information retrieval, many of these institutions now have inadequate resources 
even to maintain their collections in an active, accessible form, let alone to expand and develop their great potential 
to contribute to the aims of the Convention and to national, regional and local objectives.
23. Concurrent with this decline in taxonomic capacity, technological advances have aided access to remote 
habitats (for example, deep oceans), thereby revealing previously unknown biological resources and creating an 
even greater need for taxonomic effort.
24. In addition, the Convention has focused attention on the urgent need for inventories of biological resources, 
including generalised surveys to assess conservation status, targeted surveys to explore pharmaceutical resources or 
new genetic resources for primary industry, and the rapid assessment and monitoring of habitats. This has created a 
demand for taxonomic capacity to be directed towards functional aims, often with an emphasis on quick results. 
However, the results of such surveys need to be presented within the framework of the accepted nomenclature 
developed by traditional taxonomic methods.
25. These various approaches to the acquisition of knowledge about biodiversity require a range of taxonomic 
skills to be available in each country or region. This in turn creates a demand for increasing numbers of taxonomists, 
both fully qualified experts and lesser qualified parataxonomists. The optimum blend of skills required in any 
particular regional or national setting also needs to be addressed.
26. Public awareness of the immediate and future values to human welfare of biodiversity conservation and 
land management, and the role of taxonomy in their achievement, is critical to their success. Educational programs 
are needed to achieve this awareness.
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27. In the industrialised world, public awareness of the need to conserve and manage threatened and vulnerable 
aspects of biota and generally to reverse environmental degradation and misuse has increased dramatically over the 
past two or three decades. There has been a failure, however, to develop any political, corporate or general public 
understanding and appreciation of the role of taxonomy as part of this new awareness.
28. In some developing countries political awareness of biodiversity conservation and management may be 
largely centred on nature-based tourism and the economic potential of genetic resources, which are as yet largely 
unknown. General awareness amongst the public of the need to conserve and manage local and regional ecosystems 
may be low, although local knowledge among indigenous peoples about plants and animals is high, and often more 
detailed than formal taxonomy.

3. STATUS AND TRENDS

3.1 The Existing Knowledge Base
29. The expansion of taxonomic capacity in developed countries must build on existing knowledge 
accumulated over decades and centuries. Most if not all developed countries hold, or are currently building, national 
collections within their governmental structure. Many also have significant collections established outside the 
official framework. Such collections, often private and brought together over many years and even generations, may 
be limited in taxonomic scope but highly valuable from both a historical point of view and as a part of the existing 
national knowledge base (Cotterill 1995). It is important to locate, recognise, and ensure the long-term safety of 
important collections of this kind.
30. For many developing countries, lacking such institutions within their own boundaries, the primary sources 
of information about their own biodiversity are the long-established collections in the developed countries and the 
widely scattered scientific literature. They need to be able to access these sources, but are inhibited from doing so by 
the variety of formats and institutions and by the fact that electronic access is inadequately developed.
31. There is therefore an urgent need for the dissemination of existing taxonomic knowledge back to the 
countries of origin, in a consolidated form targeted to immediate, nationally determined needs.
32. The existing taxonomic knowledge base differs significantly between continents, regions and nations, and 
between groups of organisms. Charismatic groups like birds and mammals, and, to a somewhat lesser degree, 
groups such as flowering plants and trees, snakes, butterflies and dragonflies, are quite well known globally, but 
tools for identification in the field (locally or regionally) are often not available.
33. Knowledge about the diversity of most invertebrates, lower plants, fungi and microorganisms in terrestrial, 
freshwater and marine habitats range from good in some groups in developed countries to poor and often minimal 
in most parts of the world. On a conservative estimate of global biodiversity (e.g., 10 million species) about 15 
percent of species (1.5 million) are known, approximately two-thirds of which are insects.
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34. Developing countries generally do not have large reference collections of plants and animals for help in 
identification and to provide the basis for research relevant to their national needs. While most countries now 
require representative material from field collecting to be deposited as types or voucher specimens in designated 
national repositories, reference material from taxonomic studies carried out over the past two centuries is mostly 
deposited in overseas collections.
35. The repatriation of such physical collections, as opposed to supplying database information, is unlikely to 
be adopted as a means of boosting taxonomic capacity in developing countries. Development of nationally or 
regionally relevant reference collections should be undertaken as a combination of local field work and specific 
“packages” of authoritative voucher specimens collaboratively compiled from large, established collections in the 
industrialised world. The critical issue for such reference collections is the correct (authoritative) identification of 
species.
36. The trend in developed countries is increasingly to prioritise funding for taxonomic research on groups that 
are believed to be either of significance in the maintenance of ecosystem health, or that are of particular interest to 
sustainable primary industry production or pharmaceutical surveying. Nevertheless, they also maintain, to a greater 
or lesser degree, support for continued taxonomic studies across the entire range of living organisms in order to 
provide the broad knowledge base essential to organise and underpin research in all fields of biology.
3.2 Existing Taxonomic Capacity
37. Taxonomic capacity building should be based on a nationally or regionally assessed balance between skills, 
expertise, the collection and research infrastructure necessary for identifying and documenting targeted groups of 
plants, animals and microorganisms, as well as medium- to long-term requirements for accelerating broader based 
inventories and understanding of biological diversity. The experiences of the developed countries provide lessons, 
both positive and negative, for other countries.
3.2.1 Human resources
38. Human resources currently available for taxonomy are summarised in the Global Biodiversity Assessment. 
There may be 20,000 to 30,000 biological taxonomists (biosystematists) worldwide. Very few of these are believed 
to be engaged full-time in systematic research. Around 7000 are actively publishing new descriptions of species in 
journals. The great majority of systematists work in North America and Europe, although not necessarily on species 
or groups of species from those regions. Fewer than 10% of taxonomists are resident in the moist tropics, which 
hold far more than 50% of global non-marine biodiversity. Moreover, effort is very unequally distributed amongst 
different taxonomic groups, with a large percentage of taxonomists engaged in studying groups that are among the 
best documented. For example, in Australia it is estimated that there are 17 species of higher vertebrate for each 
taxonomist concerned with this group, but 840 insects and spiders for each taxonomist concerned with these groups. 
Globally, and taking into account estimated rather than described species, the discrepancy varies from 370 or so 
plants per plant taxonomist to perhaps 5000 viruses per virus taxonomist.
39. The lack of jobs and lack of training have interacted over recent decades to produce a downward spiral in 
the numbers of taxonomists and in the volume of taxonomic work being undertaken in the developed world. This 
trend reduces the ability of the international taxonomic community to support capacity building in developing 
countries. A way of cutting this nexus needs to be found.
40. To achieve this, the importance of taxonomic work, not only from the point of view of conservation, but 
from an economic perspective as well, must be emphasised. Such emphasis is particularly important in the 
emerging fields of bioprospecting and sustainable use of natural resources. The vast majority of taxonomists are
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currently employed directly or indirectly by governments, generally in museums, herbaria, government departments 
or in tertiary education institutions. Future job growth, if it is to occur, will largely be in national or provincial 
governments, although corporate sponsorships for taxonomists under the umbrella of environmentally sustainable 
development, and employment or funding of taxonomists by primary and pharmaceutical industries provide 
potential opportunities. International funding activities, such as, inter alia, the UK Darwin initiative could play a 
key role here.
41. Many developed countries with a long tradition of tenured positions in taxonomy-oriented institutions are 
now tending to offer shorter term contracts of 3 to 5 years when filling vacancies, and are increasingly expecting 
their taxonomic staff to attract funds for research through consultancy projects with external bodies, often with a 
less-than-rigorous taxonomic focus. To acquire high-level taxonomic expertise takes many years, and involves 
research projects with time-frames much greater than those typically supported by external consultancies. The new 
trend towards shorter-term engagements will inevitably aggravate the problems faced by taxonomy in general, not 
the least by eroding the recruitment base by undervaluing the nature and importance of taxonomy and diminishing 
the possibility of creating a long-term career in the field.
42. Whilst developed nations will need to reassess this approach before a critical loss of high-level expertise 
becomes apparent, it is urgently important that taxonomic capacity in developing countries be built on a solid 
foundation of tenured positions coupled with attractive academic as well as technical career structures that 
encourage staff to stay in front-line research. With such a core of tenured taxonomists and technical staff, taxonomic 
training, job opportunities, taxonomic work and collection development can be enhanced by providing short- to 
medium-term jobs from external funding (research grants, project-based funds).
3.2.2. Taxonomic infrastructure
Collections and research
43. Taxonomic work requires it own infrastructure, the most important parts of which are well-maintained, 
secure, representative collections, adequate library facilities, and laboratory/office space equipped with standard 
research tools such as microscopes and personal computers. The funding outlook for the collections in particular 
must be permanent, as taxonomy is heavily dependent on historical precedents and the ability to consult previously 
reported and unreported material. Biological collections are a significant part of the national and international 
heritage. Whatever the administrative arrangements for their operation, they must be covered by statutory protection 
against mismanagement or uncontrolled disposals or dispersal. At the operational level, taxonomy cannot function 
on a stop-start basis; expertise cannot be developed or maintained and it becomes unattractive to enter this field of 
research.
44. Compared with most other branches of natural science, the capital costs of taxonomic infrastructure 
facilities are modest, as are the costs of day-to-day maintenance and research projects. Despite this, many national 
governments in developed countries have increasingly, over the past few decades, starved taxonomic institutions of 
capital and operational funds (Idema 1993), to the point where many national collections are barely surviving,
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research areas are being reduced or closed down, and major parts of internationally significant collections are 
rendered inaccessible by being “mothballed”.
45. Nationally and regionally, developing countries have the opportunity to lead the way in a revival of 
biological collections and the biosystematic research that depends on them by recognising their fundamental 
importance and placing taxonomic capacity building as a high national priority in the pursuit of sustainable 
development and conservation.
Field work
46. The development of biological collections as major national facilities for public inquiry and for current and 
future taxonomic research relies almost exclusively on field collecting and biosystematic field studies, primarily by 
the institution's own staff, but importantly also through the acquisition of material collected by others for related 
purposes.
47. Field work requires its own infrastructure in the form of transportation means, specialised collecting 
equipment and, often, camping facilities adequate for keeping samples and equipment (and people) safe under 
adverse conditions. Effective and efficient field collecting requires training and experience, not only in operating 
and maintaining specialised equipment, but also in general biological knowledge (natural history, habitats, ecology) 
in order to optimise field time.
48. Properly targeted and supervised, the field collecting of specimens and associated biological and 
environmental data is an area particularly well suited to the enhancement of the responsibilities and expertise of 
collection managers and parataxonomists. It is a fertile training ground for the development of taxonomic expertise 
and recruitment to a taxonomic research career.
49. While developed countries now possess highly sophisticated equipment to undertake biological collecting 
in the most inaccessible and inhospitable environments on the globe, the general trend is to significantly reduce 
operational funds for the basic field work necessary for standard collection-based taxonomic research, which is 
relatively low in cost and often locally based. Consequently, the acquisition of specimens becomes reliant on 
participating in external consultancies that are frequently broad-based surveys with limited time-frames and that are 
not targeted to meet the researcher's requirements.
Dissemination
50. Traditionally, new taxonomic knowledge has been disseminated in scientific journals for the consumption 
of fellow taxonomists. This knowledge base was, and still is, largely inaccessible to the many users who now 
require identification of and correct names for plants and animals, as well as access to spatial data. Efforts to collate 
taxonomic knowledge for distribution on a global scale either in hard copy or electronically are in train for many 
groups of plants, animals and microorganisms.
51. Such publications and databases are unlikely to be of significant help to developing countries in the short to 
medium term because of the long term nature of most projects, and because they do not target the diverse needs of 
individual countries or local requirements. In the longer term, they will have a major impact on all taxonomic work, 
and developing nations will have a significant role in contributing to the global databases as one result of their 
taxonomic efforts.
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52. New taxonomic knowledge must continue to be reported in international scientific joumals to ensure the 
appropriate recognition of national efforts. It is important, however, that taxonomic output also focus on other 
activities, including the preparation of fauna and flora catalogues, databasing of and user access to biodiversity 
information, and identification tools for targeted groups of plants and animals in order to further facilitate local or 
regional ecological studies, conservation efforts and responsible bioprospecting. It should be recognised also that 
identification tools for the more conspicuous groups of plants and animals in a well circumscribed area have great 
appeal for nature tourists and amateur naturalists, who can contribute significantly to local economies by visiting 
those areas.
Public education
53. Probably the main reason for the decline in resources for taxonomic research and the maintenance and 
development of biological collections in the industrialised world over the past several decades is the failure of 
taxonomists to communicate the relevance and importance of their science to the public in terms of community 
concerns about local and global environmental issues. Similarly, many taxonomists and their institutions have been 
reluctant to adjust research and outputs to user needs and expectations. Even the non-government conservation 
organisations and their large numbers of supporters appear to be unaware of the crucial role of taxonomy.
54. Taxonomy as a discipline has relied for too long on the public image it developed last century, without 
taking up the competitive challenge for recognition and access to limited resources from technologically new 
disciplines in the natural sciences. There is a clear movement among biosystematists in the developed countries to 
try and reverse this trend, but the community impact, and hence political impact, so far is very limited.
55. In building taxonomic capacity, developing countries should embrace these lessons in order to ensure a
high degree of public acceptance of the role and benefits of biological collections and biosystematic research, and to 
promote a sense of community pride in and responsibility for biological diversity as a source for improved human 
welfare and as a national heritage. Two issues are of particular importance in publicising this message: education 
targeted to relevant local problems and conditions, and the strength of supportive messages sent out by the highest 
levels of government.
56. It is important that community education focus on the less charismatic components of biodiversity --
invertebrates, lower plants and microorganisms -- that comprise the vast majority of biological species, and thus 
genetic resources, responsible for developing and maintaining ecosystem integrity with its attendant socio-economic 
benefits. Only with such a focus may the so-called “megafaunal bias” (Platnick 1991) be avoided, which sees vast 
resources spent on a few large species without adding to the broad knowledge base required for conservation and 
sustainable development. Pragmatically, a “piggy-back” approach may be effective in letting the few pull the many 
along, and in explaining the complex links between the few, the many and the ecosystems in which they interact.
57. In building up taxonomic capacity in developing countries, it is critical that governments recognise and 
support: the links between national, regional and local needs; well-targeted field collecting; establishing and 
maintaining biological collections; taxonomic research; the timely and appropriate dissemination of research results 
to users; and public education about the role and benefits of taxonomy as a national effort.
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3.3 Training new taxonomists
5 8. Universities and other tertiary institutions are not teaching taxonomy (or other whole-organism studies such
as morphology) to the same extent as in past years. New “cutting edge” disciplines such as molecular biology have 
displaced them in crowded curricula. Increasingly, students are being graduated as narrow specialists in the 
infrastructure of plants and animals, but with little understanding of the whole organism or of the phylogenetic and 
taxonomic relations of the taxa on a broad scale.
59. The result is that the world's pool of trained taxonomists is shrinking, and aging, while there is insufficient 
recruitment of young scientists to replace the existing workers. This problem is strongly linked to a second problem: 
the lack of jobs for taxonomists. There is a perception that taxonomy is “old-fashioned science” and that there are 
few jobs available for taxonomists. This reinforces the trend towards diminution of training.
60. Concurrently, the increasing concern with threats to biodiversity worldwide has highlighted the enormous 
gaps in taxonomic knowledge of the world's flora and fauna. While there is a well-founded perception that 
organisms are under threat, the size of the threat and the numbers of taxa involved can only be guessed at so long as 
the cataloguing of taxa and their distribution remains incomplete, or in some cases, barely begun. Attempts at 
management and survey that are not backed by sound taxonomy will inevitably be flawed.
61. This aspect of the problem can only be addressed by educating the educators, and by demonstrating that 
taxonomy has a central role to play in natural science. The generation of jobs for taxonomists will automatically 
drive a demand for training. At the same time the role of taxonomists as the driving force behind large, important 
and prestigious projects needs more publicity.
3.4 Monographic Treatment versus Inventory versus Rapid Assessment
62. Over the last fifty years, public and political environmental imperatives have changed dramatically at the 
local as well as global levels (deforestation, soil degradation, pollution of fresh water sources, utilisation of genetic 
resources, global biodiversity crisis, and the greenhouse effect are just some of the major contemporary concerns). 
Apart from their direct impact on human welfare, all these environmental problem areas have serious implications 
for the survival of local and regional species diversity, which is essential in maintaining healthy ecosystems and 
providing sustainable bases for agriculture and for the utilisation of biological resources.
63. All conservation planning and management, and efforts to remedy past mismanagement and restore 
economically and environmentally significant habitats, require input from, and underpinning by, biosystematic 
studies. The demands for taxonomic knowledge and the ability to confidently identify organisms is steadily 
increasing, a situation that is in stark contrast to the decline in numbers of trained taxonomists.
64. In order to accelerate environmental research without having to wait for results from traditional taxonomy, 
which is perceived to be slow to deliver because it is based on monographic treatments, new methodologies have 
been developed for assessing biodiversity. These include inventories, surveys, rapid biodiversity assessment, 
monitoring, and the use of indicator species. While these techniques are designed to provide specific answers to 
specific questions within a short time-frame, they nevertheless rely on a taxonomic underpinning and using 
identification skills obtained through taxonomic training. Thus, traditional taxonomy cannot be bypassed. Rather, in 
seeking to understand the particular nature of the biodiversity of a nation or a region and the associated management 
problems and socio-economic potential, all these methods will have to be employed.
65. Inventories and surveys are crucial first steps in making a census of poorly known habitats (Cotterill 1995). 
They rely heavily on field work and medium-level identification skills, the realm of parataxonomists. They produce 
important specimen materials and associated distributional and biological data that flow back into biological 
collections as voucher collections for subsequent verification of identification and that can contribute to the data
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base for expert taxonomic research.
66. Rapid-assessment methods and sampling for indicator species are designed to monitor selected biotopes of 
critical value; for example, river health. Base-line studies of pristine or near pristine biotopes are required against 
which “trouble spots” are monitored. Medium-levels identification skills are necessary. Collaboration between staff 
with parataxonomic skills, hydrologists and statisticians is necessary. Monitoring sites would normally be selected 
on the basis of inventories or surveys of relevant ecosystems.
67. Monographic taxonomic research deals with all species in a particular taxonomic group within a specified 
region. Such studies are crucial in bringing results from inventories and surveys forward to a new level of 
taxonomic knowledge and in developing identification tools. This is particularly important for ecological research, 
managing genetic resources, determining agricultural and forestry pests, and assessing potential biological-control 
agents.
68. In building taxonomic capacity in developing countries, nations or consortia need to assess and prioritise 
job requirements, training needs and infrastructure against the mix of methods that will be employed. This is a 
dynamic process where increased knowledge derived from one method will fuel demands for increased input from 
other taxonomic fields. For example, the need to progressively refine the level of identification in inventories will 
place increasing demands on specialist taxonomists for the monographic research and production of inclusive 
identification tools.
3.5 Existing Models for Developing Taxonomic Capacity and Knowledge
69. Programs for taxonomic capacity building, enhancing the taxonomic knowledge base and developing 
electronically accessible databases containing consolidated information are initiated at many levels, ranging from 
local counties and individual institutions through provincial, national, and broader regional efforts, to global 
initiatives. They reflect a range of different objectives and time-frames. There is an unrealised major potential for 
enhancing the flow of knowledge between and among these various programs, and for reducing the duplication of 
effort.
70. Examples of national and international mechanisms and program initiatives in support of taxonomy are 
presented below. International programs provide regional or global structures that link national efforts to wider 
networks. National models reflect specific needs, priorities and capacities. They may provide a model for adoption, 
either directly or with modification, by developing countries that are setting out to build up their taxonomic 
capacity.
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Government appropriation
71. General government funding for taxonomic research and collections: Capital, salary and basic infrastructure 
costs for taxonomic research and training normally are funded by governments through budget appropriation 
(museums, herbaria, tertiary institutions, other government agencies). The issue of concern with this model is that in 
many cases financial support is stagnating or declining, which impacts adversely on collection maintenance and 
development (e.g., security, accessibility, transfer of specimen data to electronic format), the renewal of equipment 
and research tools, training and recruitment, and the capacity to undertake field-based studies.
72. Increasingly, the trend is for governments to expect researchers and their institutions to obtain operational 
funds for research projects, including equipment and technical assistance, from external sources.
National research agencies
73. Government funding for autonomous or semi-autonomous research agencies is the most commonly applied 
model for competitive research support. National research agencies are frequently subdivided into autonomous 
branches (e.g., medicine, natural sciences, arts). Research agencies set broad priorities and funding policies.
74. In many countries, research agencies are the main or only source of external funding for taxonomic 
research. The advantage of the research-agency model is that agencies have the financial capacity to provide the 
more expensive taxonomic research tools (e.g., electron microscopes, large collaborative projects with heavy field 
logistic requirements). The disadvantage of this model is that taxonomic research is in direct competition with 
projects from a wide range of other research fields. This is particularly detrimental in an intellectual environment 
where taxonomy is not seen as front-line research. In addition, the direction of taxonomic research funded through 
the research-agency model, notwithstanding the quality of individual projects, can becomes unfocussed due to the 
generally very broad priorities.
75. If the research-agency model is used to drive capacity building in taxonomy within its broader charter, 
funding for 3- to 5-year periods should be earmarked and perhaps placed under a separate advisory subcommittee 
with responsibilities for setting priorities and vetting funding proposals.
Primary industry corporations and agencies
76. Primary industry bodies concerned with, for example, agriculture, horticulture, livestock and forestry, 
frequently dispense funds for research and development (R&D). Funds for R&D will often derive from a 
combination of a levy on the constituency supplemented by government appropriation. Major funding issues 
include the exploration of new sustainable resources, the development of new genetic strains, and pest control. 
These areas require a solid taxonomic foundation for setting funding priorities.
77. In general, primary industry relies on other organisations and funding sources to provide the taxonomic 
foundation they require as end users. The end users are thus not in control of priority setting. There is, however, an 
increasing understanding of the need for primary industry to set its own priorities and allocate funding for 
taxonomic research (normally on contract to specialist organisations) to underpin their required R&D.
78. This trend should be strongly encouraged in industrialised as well as developing countries, as it has 
significant potential for increasing and focusing taxonomic capacity in areas of immediate economic importance.
Targeted funding
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79. Funding bodies targeted more or less specifically towards taxonomic research and inventories are not 
common, but several models have emerged in recent decades. Representative examples are outlined below.
The Government-program approach
ABRS
80. The Australian Biological Resources Study (ABRS) was established by the Australian Federal Government 
in 1973 in recognition of the inadequate knowledge about Australia’s plants and animals and where they occur. The 
aim of the program is “To provide the underlying taxonomic knowledge necessary for the conservation and 
sustainable use of Australia's biodiversity”. The ABRS is part of the Australian Nature Conservation Agency and 
the program is guided by an Advisory Committee comprising leading taxonomists, who are appointed to the 
committee by the Minister for the Environment. The ABRS employs three key strategies:

(a) A Participatory Program of competitive grants for taxonomic and biogeographical
research, which includes a strong focus on attracting and training young taxonomists. The 
Advisory Committee publicises annual priorities for funding.
(b) A publishing program for a major book series on Australia's plants, animals and
microorganisms on a continental scale (Flora of Australia Algae of Australia Fungi of Australia 
Fauna of Australia, Zoological Catalogue of Australia). There is strong feed back to the publishing 
program from the research grant program.
(c) Liaison with and coordination between Australian and overseas taxonomists and their 
institutions, primarily museums, herbaria, other large biological collections and biological 
departments in universities. ABRS also establishes links with regional and global initiatives in 
taxonomy.

81. Since museums and herbaria in Australia are funded primarily by individual state governments, ABRS has 
provided an essential focus for coordination and for setting priorities for taxonomic research at a national level. The 
result has been a significantly increased collaboration in the field of taxonomy, and an avenue for bringing concerns 
about collection maintenance, development, and electronic access on a national scale to the attention of the federal 
government in a consolidated way. In addition, a substantial amount of skills transfer has been achieved through the 
involvement on research grants of overseas experts.
82. ABRS employs 20 staff, mainly professional taxonomists working as scientific editors, and including a 
small secretariat for grant administration. The annual research-grant budget is currently just under A$2 million, 
which supports 68 research projects. Although a federal agency, ABRS works closely with state agencies to deliver 
a nationally focused program.
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83. The strength of the ABRS Program is its constantly maintained focus on taxonomy, on distribution in 
monographic form rather than on local inventory type lists of names, its direct access to Government, and its strong 
links with and recognition by the taxonomic community.
CONABIO
84. Comision Nacional para el Conocimiento y Uso de la Biodiversidad (CONABIO) was established as a 
ministerial commission in 1992 by the Mexican government and started operations late in 1993. The priority area is 
to support the development of taxonomic checklists and databases on Mexico’s biodiversity, but CONABIO’s 
charter is broad and includes issues such as charting indigenous use and knowledge of biodiversity, databasing 
information about Mexican biodiversity stored in collections outside Mexico, and continually educating the 
population through the media (Nature 368).
85. Government funding is placed in a trust administered by the national development bank. This unique 
mechanism provides a buffer against political vagaries and allows considerable accounting flexibility, including the 
acceptance of donations.
86. The high-level government support (CONABIO’s president is the president of Mexico) sends a very strong 
message to the entire population about the government’s commitment to exploring, conserving and sustainably 
using Mexico's biodiversity.
The private, non-profit approach
INBio
87. The Costa Rican Instituto Nacional de Biodiversidad (INBio) was established in 1989 (Gamez et al. 1993). 
INBio is an autonomous, non-profit private institution with strong links to organisations involved with its creation 
(government ministries, the National Museum, universities, the National Scientific Research Council, non- 
government organisations).
88. INBio’s key objectives are: to carry out a total inventory of Costa Rica’s biodiversity by the year 2003; 
enhance the collection infrastructure through integrating diverse collections; centralise (including “repatriation” of 
data and information) and distribute information on Costa Rica's biodiversity; and increase local awareness of the 
importance of biodiversity conservation and sustainable-use issues.
89. INBio employs around one hundred administrative and scientific-technical staff, partly at headquarters and 
partly at 29 Biodiversity Offices situated in and around national Conservation Areas.
90. Capital works, infrastructure, training and detailed planning required over the first years were funded by 
private foundations and donors from around the world, by the Costa Rican government, and by external government 
bodies concerned with aid programs in developing countries. Following this initial phase, INBio must become self- 
supporting. Funds required over the next decade to undertake the National Biodiversity Inventory and to ensure the 
permanent maintenance and development of the biodiversity collections are estimated at $50 million.
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3.5.2 Global and Regional Initiatives in Taxonomy
91. Following Rio and the adoption of the Convention on Biological Diversity and Agenda 21, a number of 
international programs or national programs with international scope were initiated that implicitly or explicitly aim, 
in whole or in part, at strengthening global taxonomic capacity, restoring the role of and support for biological 
collections in the biodiversity equation, and developing comprehensive regional or global taxonomic publications 
and databases summarising current knowledge about the planet’s biological diversity. Examples are given below.
Initiatives that include taxonomic capacity building in their goals
GEF
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92. The Global Environmental Facility (GEF) was developed by the international community, concurrently 
with the completion of the Convention on Biological Diversity and Agenda 21, as a global fund for biodiversity 
conservation and other environmental priorities.
93. As a recent example of the GEF providing substantial support for taxonomic infrastructure capacity 
building, the Biodiversity Collections Project for Indonesia must be highlighted. The project aims, over the next five 
years, to build the institutional capacity of the national herbarium and the national zoological museum to inventory, 
monitor and study Indonesia's biodiversity. This joint Indonesian-GEF funded project has a strong focus on 
reviving, restoring to safe curatorial practice and developing the existing large and very valuable biological 
collections in recognition of their crucial role in understanding the nation’s biodiversity. The project includes the 
building of a national biodiversity information system (Townsend 1995).
94. The GEF may apply such funding mechanisms as project trust funds. If the GEF were to get involved in 
national or regional taxonomic capacity building programs, such trusts would allow the orderly development and 
implementation of major capital infrastructure issues or operational aspects. They would also provide a hedge 
against currency devaluations and the vagaries of politics, and would provide the basis for long-term funding 
security.
WCCR
95. The World Council on Collections Resources (WCCR) was founded in 1992 as an outcome of the first 
World Congress on the Preservation and Conservation of Natural History Collections in Madrid in 1992. Its aims 
are to facilitate the development of research-quality natural history collections in developing countries, provide 
public education about the value of these collections, and promote access to collection-based information. The 
WCCR has already been asked to help secure funding for a new natural history museum in Vietnam.
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96. The Biological Network (BioNet) was established in 1994 by agreement between a large number of 
developed and developing countries. Funding has been negotiated with, among others, the World Bank and major 
international development banks. The aims of BioNet are to support taxonomy, identification, training, collections 
and research infrastructure, primarily in developing countries, in regional frameworks. Currently the emphasis is on 
microorganisms and insects, but other high-priority biodiversity groups are given consideration. BioNet has a small 
international secretariat and locally organised networks of countries called “loops”. Loops in the following regions 
have been or are in the process of being established: the Caribbean, South Africa, South East Asia, South Pacific 
Island Countries.
Initiatives that aim at surveys, inventories and databasing 
BS&I
97. The Biotic Surveys & Inventories Program (BS&I) of the United States National Science Foundation was 
established in 1991. The program supports research aimed at recording and documenting the diversity of life on 
Earth based on field collecting or inventories in broad bio-regions. It also supports inventories of existing 
collections, and the development and dissemination of taxonomic databases. The BS&I has funded projects on 
plants, animals, fungi and microorganisms worldwide: in North and South America, Asia, Pacific, and Madagascar , 
for example (Lane 1995).
Initiatives that aim atpresenting a global overview ofexisting knowledge 
ETI
98. The Expert Centre for Taxonomic Identification (ETI) was started in 1991. A non-profit organisation 
associated with the University of Amsterdam, it is funded by the Dutch government, the University of Amsterdam 
and UNESCO. ETI aims to concentrate, preserve and distribute taxonomic and biological knowledge worldwide by 
aid of modern computer technology, to support research, inventories, monitoring and conservation efforts. On-line 
access to ETI's databases and the distribution of tailored subsets on CD-ROM are the dissemination means. ETI 
envisages that data and information will be made available in a highly interactive, multimedia form. ETI has 
produced several CDs, including Birds of Europe, Holothurians of Northern Australia, and Marine Turbellarians of 
the World. A UNESCO-IOC “Register of Marine Organisms” project is currently under way in collaboration with 
ETI. The Register project is associated with the “Species 2000: Indexing the World's Known Species” conceptual 
framework (IUBS-ICSU-IUMS).
99. Species 2000: Indexing the World’s known species is a new programme launched by the IUBS at its 
General Assembly in September 1994. The objective of the programme is to enumerate “all known species of 
plants, animals, fungi, and microbes on Earth”. It hopes, ultimately, to establish a meta database of standards and 
working taxons for all groups of organisms which will be accessible electronically. Implementation of Species 
2000 will involve the establishment of a global federation of existing taxonomic databases. These master species 
databases will provide the validated names. Financing for this programmes is yet to be secured but is being lead by 
UNEP.
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Species Plantarum
100. Species Plantarum (or, Flora of the World) operates under the auspices of the International Organisation for 
Plant Information (a Commission of IUBS). Planning is well advanced, but implementation has been slowed by a 
lack of resources.
101. The project aims at producing worldwide accounts of flowering plants, including full synonymies, 
descriptions of taxa to species level or below, and identification keys on a uniform worldwide basis, within a very 
short time. Another goal is to stimulate job growth and taxonomic training and experience on a worldwide basis. 
The first treatments, and some subsequent ones, will almost certainly be donated. Funding will be required to 
commission other treatments, or parts of treatments, in order to ensure timely progress. Such funding would achieve 
two of the major objectives of the Global Taxonomy Initiative outlined below: the provision of identification 
materials for important groups on a uniform basis; and the direct generation of employment and experience for 
taxonomists on a worldwide, distributed basis.

4. OPTIONS FOR ACTION

102. As recommended by Courrier (1992), “capacities for undertaking [taxonomic] research and disseminating 
data should be developed close to those who need the information -- at the national or sub-national level -- though 
the support of international networks is vital”. Furthermore, actions should, to the extent possible, build on existing 
capacities. Thus, the development of national biological collections should be based on existing museums and 
herbaria, and within the framework of biological departments in universities with significant collections. Likewise, 
the training of professional and technical staff should take place in a formalised collaboration between such 
collecting institutions, tertiary institutions, and other agencies with the appropriate expertise.
103. Where no adequate collection facilities exist, the opportunity should be taken to plan development in close 
proximity to an appropriate tertiary institution.
104. National affiliation with regional or international networks with relevant aims should be sought in order to 
facilitate the sharing of experiences, establishing collaborative programs to avoid duplication of resources and create 
consortium approaches to international funding sources in areas of common interest. Where bilateral arrangements 
are in place between developing and developed countries these should be further pursued within the framework of 
national strategies for taxonomic capacity building.
105. With these points in mind, it is clear from the preceding sections, however, that each country must develop 
its own programs and priorities for developing taxonomic capacity to meet specific national needs and goals. On 
this basis it would seem counter-productive to propose here prescriptive actions and solutions.
106. It is possible, however, to outline a framework for a Global Taxonomy Initiative within which developing 
countries can address taxonomic capacity-building in partnership with neighbours and the international community, 
and bring proposals forward to international funding bodies individually or in consortia of countries with 
overlapping interests. This proposed framework is presented diagrammatically in Annex 2, and is discussed below.
107. Centres of Excellence (CEs) as operational focal points are proposed, not as mandatory components, but 
from the conceptual point of view that such centres would serve partly to provide the necessary critical taxonomic 
expert mass-effect for research planning, giving advice, and policy development, and partly to raise the national 
profile of taxonomy and underscore its fundamental role.
108. Provincial Centres (PCs), or equivalent, should preferably be administered as distributed elements of
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central taxonomic institutions (CEs or otherwise) with responsibilities attuned to national planning and priorities. 
Where established within existing provincial research or educational institutions, their relationship with the CE 
should be formalised. They would have a pivotal role in developing and disseminating educational material about 
biodiversity and the role of taxonomy in collaboration with local communities, and in providing an invaluable 
training ground for future taxonomists through participation in inventories, surveys and ecological studies. With 
minimum expert taxonomic supervision, PCs could be operated by trained parataxonomists and educators, with 
local assistance for field work.
109. Within a broad framework, as outlined in Annex 2, individual nations would set in place their own 
administrative, planning and policy-development structures based on specific national circumstances, priorities, 
existing government mechanisms and local traditions. A high-level national advisory or coordinating council 
charged with overseeing the implementation of taxonomic capacity building and providing recommendations to 
government on priorities and broad directions for the national taxonomic effort would ensure coherence and focus. 
If established, such advisory bodies should preferably be chaired by, or at least report directly to, the responsible 
government minister.
110. The framework provides numerous options for adaptation and scoping. These range from an individual 
nation developing the desired capacity using national resources with support from bilateral partners or regional fora, 
to large-scale consortia requiring international funding support. Each nation or consortium could, within the global, 
regional or national framework, choose to adopt or adapt infrastructures and administrative and funding 
arrangements tested in other countries with the added benefit of lessons already learnt. The model allows all levels 
of national, regional and international expertise and experience to become involved in various aspects of structured 
capacity building, at various times and with varying contributions of resources.

5. THE ROLE OF THE CONVENTION IN DEVELOPING TAXONOMIC CAPACITY

111. Even though it is undeniable that at every level there is under-resourcing of taxonomy, and although it can 
be taken as axiomatic that the discovery and description of all the world's species is a sound and legitimate goal, the 
crucial question within the context of the Convention is: to what extent is the "taxonomic impediment" invariably a 
limiting step in fulfilling the aims of the Convention? Indeed, it needs to be recognised that the national taxonomic 
needs of the Parties do not necessarily coincide with the taxonomic capacity needed to implement the Convention.
112. The Parties therefore need to be mindful of the basic requirements of the Convention when considering 
what is the optimal level of taxonomic capacity. Similarly, the COP and the SBSTTA will wish to be mindful of 
these constraints and to focus their attention and support in the areas where they can be most effective and are most 
critical in terms of meeting the objectives of the Convention.
113. Taxonomic knowledge is required to address at least four basic issues under the remit of the Convention, 
including: the identification of areas of high diversity; of taxa under threat,;of taxa that are or may be of value to 
humankind; and improving the understanding of ecosystem functioning.
114. To be of value in fulfilling these functions, taxonomic information needs to be supplemented with 
additional information, particularly concerning the distribution of the species identified. It is important to consider 
whether greater benefit at present would be gained from increasing the information on already described taxa or 
from increasing the number of described taxa. The two activities should not, of course, be regarded as mutually 
exclusive, but their relative importance should be carefully weighed. In this respect, the SBSTTA will no doubt 
wish to be mindful of its consideration of items 3.1, 3.2 and 3.3 of the provisional agenda of this meeting of the 
SBSTTA.
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115. It is taken as given that financial resources are limited, therefore, in the context of the Convention, attempts 
should be made to analyse the cost-benefit ratios of different research strategies. With limited resources, and with 
the urgency of action required to maintain the world’s biodiversity, it is recommended that the concept of “optimal 
ignorance” be invoked, whereby ignorance is reduced to a level at which it ceases to impede judgement on the best 
action (but not to zero). Such an approach applied to critical areas within the Convention gives some idea of the 
level of taxonomic capacity that is in fact needed, compared to what is desirable from a taxonomist's perspective.

What proportion of existing species must be known and described?
116. Increasing the accuracy of estimates of global species richness (and a linked parameter - the current rate of 
species extinction) is an important scientific pursuit, but may not be a primary goal in the context of the Convention. 
For example, it is questionable whether the immense sampling and analytic effort required to collect and identify the 
possible 500,000 to 1,000,000 undescribed nematode species would be justified in terms of the ability of the 
information generated to affect materially the management and use of the world's biodiversity. This probably 
remains true despite the fact that nematodes as a group are of great economic importance (chiefly as parasites and 
pests of both plants and animals) and are extensively used in scientific research. In most circumstances, it is likely 
that filling gaps in knowledge of the geographic distribution or population condition of described species, 
particularly in ecologically or economically important groups, and in developing countries, will make a more 
immediate contribution to achieving the aims of the Convention.

Identifying areas of high diversity
117. Similarly, in the question of identifying areas of high diversity, it is not clear whether the very large effort 
required to inventory all taxa in any given geographical area is warranted in terms of increased accuracy. Sampling 
and inventorying invariably follows a pattern of diminishing returns, so that fairly rapidly the increase in 
information gained per unit effort becomes very small. Also, some forms of assessment in this field do not 
necessarily require the naming and classification of all organisms collected.
118. The emerging evidence that areas of high diversity for one taxonomic group may be poorly correlated with 
those of other groups makes it difficult to assess the significance of such areas. It also remains a moot point whether 
the discovery that patterns of diversity in hitherto undescribed taxa differed greatly from known patterns (largely of 
macrofauna and vascular plants) would materially affect planning for biodiversity conservation and, if so, in what 
way.

Understanding ecosystem functioning
119. The relationship between systematics and the study of ecosystem functioning is not a straightforward one. 
Studies of ecosystem functioning essentially concern attempts to discern patterns at various spatial and temporal 
scales in the interactions between different organisms and between organisms and their physical environment. 
There is obviously a need to be able to identify and distinguish the elements of ecosystems under study to do this, 
but it is not clear that a full understanding of systematic relationships is necessary. Furthermore it will be 
impossible, particularly in diverse ecosystems, ever to look at the relationships between more than a fraction of the 
species present so that full taxonomic inventories are likely to be redundant.
120. There is admittedly a danger in this approach in that crucial aspects of ecosystem functioning may be

/.



overlooked because of inadequate taxonomic knowledge. For example, the relationship between diversity and the 
maintenance of ecological processes, particularly those involving decomposition processes in highly diverse 
ecosystems such as tropical moist forests, is a crucial area of study in ecology and one that requires a solid 
understanding of taxonomic diversity.

Sustainable use of species
121. Assessing the sustainability of current use of wild species demands that the population units in question 
can be identified, characterised, and the demographic links between them determined. Establishing and maintaining 
sound species-level taxonomy is clearly a prerequisite. On the other hand, the initial investigation of potential 
benefits from wild species not in use, e.g., prospecting for genetic resources of medicinal importance, demands only 
that specimens can be at first identified to family or generic level. If a species in some given genus or family already 
has an established use, it can be predicted that another population not in use but falling within that same genus or 
family (regardless of its precise taxonomic level) has a significant probability of sharing genes that are the basis for 
desirable biochemical or production characteristics.

Assessing threatened species
122. Determining whether a given taxon is under threat is a rigorous undertaking requiring quite detailed 
information on the status and distribution of that taxon. It is evident from the global assessments carried out to 
compile the IUCN Red List and other national and international registers of threatened species that there is 
inadequate information at present to assess thoroughly more than a small proportion of currently known species. 
Vastly increasing the number of species to be assessed will compound this problem.

6. CONCLUSIONS

123. Solutions to the problem of inadequate taxonomic knowledge and the shortage of systematists, particularly 
in many of the most species-rich tropical countries, must be both strategic and pragmatic. From the point of view of 
maintaining biodiversity there may be little point in investing heavily in systematics unless there are programmes in 
place that will make use of the information and of the human resources generated by such an investment. Moreover, 
as elaborated above, it is evident that the relationship between taxonomy and the assessment and management of 
biodiversity is not a straightforward one. A greater understanding of the crucial links between the two is necessary 
before detailed programmes are developed.
124. Proposed solutions to the "taxonomic impediment" follow. The foremost priority, however, is for each
country to undertake a user-needs analysis. This will allow a first approximation to the central question of balance:
what proportion o f total resources available for biodiversity conservation should be allocated to systematics as 
opposed to other areas?
125. For some countries, the level of taxonomic knowledge or expertise may be sufficiently high that there is no
fundamental taxonomic impediment to that country’s effective implementation of the Convention. For other 
countries, probably most or all of those in the biodiversity-rich low latitudes, there is likely to be a very significant 
taxonomic impediment. This will variously lie in a lack of in-country taxonomic expertise, in a lack of access to 
existing specimens or literature, or in other problems.
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Make better use of existing resources
126. Regardless of the particular needs of a Party, the better use of existing taxonomic information is a desirable 
policy and one that can only be effectively addressed at the global rather than national level; it would also relieve 
many of the taxonomic problems besetting developing countries. A great deal of existing taxonomic information 
remains very little used; many taxonomic collections are infrequently accessed. This may be because there is no 
demand or because the information or the collections are difficult to access. Lack of demand may reflect a lack of 
current use for the information or may be because potential users are unaware of the existence, or the value, of the 
information. The creation of use for the information lies outside the realm of systematics, but an analysis of user 
needs should be fundamental to any organised planning for development of the discipline.
127. Improving awareness of and access to the resource are problems to be tackled primarily by the systematic 
community and will entail a reappraisal of current working practices. The Convention and its bodies are well placed 
to make a significant contribution to improving access. Obviously, the development of the clearing-house 
mechanism can help the dissemination of existing information, especially from those institutions in the developed 
world that are the repository of a large proportion of the world’s taxonomic information to developing countries 
where it is most needed (further details about the state of the clearing-house mechanism are given in document 
UNEP/CBD/SBSTTA/2/9).
128. The Convention as a whole is also well placed to provide further support for developing taxonomic
capacity. What follows is a list of areas that would facilitate the development of taxonomic capacity and that the
SBSTTA may wish to consider how the Convention can contribute to:

(a) Taxonomic standards A central justification for the practice of taxonomy is to ensure that each
species has a single, universally recognised name (the Latin binomial) so that wherever this is used there is 
no doubt about the identity of the species being referred to. There is continual flux in species names but no 
centralised system to record and make available information on appropriate scientific names and authorities 
(and, incidentally, no means of counting accurately the number of described species). The widespread 
adoption of standard taxonomic systems, buffered from continual short-term change in nomenclature, 
should be encouraged.
(b) Taxonomic rules Research into the validity and taxonomic precedence of names is a fundamental 
part of the practice of taxonomy, but it is also time-consuming and expensive to pursue. It is desirable to 
streamline the decision-making process of those bodies charged with ruling on the availability of disputed 
names.
(c) Electronic access Taxonomic lists, some adopted as global standards, are increasingly maintained 
in electronic format. Most of the world now has access to the Internet. There is a clear need to develop a 
metadatabase of such lists that would facilitate electronic access to them.
(d) Publication Standard taxonomic publications are often several years in preparation, many months 
in the printing process and, once published difficult to access in many parts of the world. Taxonomic work 
is in itself time-consuming, but it is possible and desirable to make the published work (perhaps in abstract 
form) readily available in every country of the world.

e) Pragmatic approach Detailed research into nomenclature and the morphology or other characters 
of specimens at hand is traditionally the core work of taxonomists. In many, but not all, cases the interest of 
biodiversity conservation could be best served by abbreviating this process and making possible the rapid
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publication of key taxonomic details rather than delaying the dissemination of results until a lengthy 
monograph can be finalised.

Develop ways around the problem
129. Indicators A growing body of work is focused on using information on some taxon (or other environmental 
feature) to indicate some more generalised condition. The use of indicators is discussed in more detail in the Note 
prepared by the Secretariat for the previous item of the provisional agenda (document UNEP/CBD/SBSTTA/2/4). 
The SBSTTA may wish to consider item 3.3 of the provisional agenda in light of the need to support the 
development of taxonomic capacity in developing countries as well as simply to review the effectiveness of 
measures taken in accordance with the Convention.
130. Parataxonomists In many circumstances, persons with some basic training in collection and/or in 
identification to some determined taxonomic level, but without experience in the preparation of detailed taxonomic 
monographs with all that this entails, can generate very useful information on local diversity. This represents a 
sound compromise position and one increasingly used in rapid survey techniques.

Investment and Support from the Developed Countries
131. The fundamental importance of continuity and of guaranteed, long-term stability in funding for taxonomic 
institutions cannot be over-emphasised. Declining levels of investment have been a major factor in the decreasing 
levels of taxonomic capacity in the developed countries.
132. Support of some kind from the Convention will probably be critical to initiating the necessary measures. 
One particularly successful programme of support in this respects has been the UK's Darwin Initiative. Under this 
Initiative the UK Government has provided a small fund to support joint research initiatives to look into biodiversity 
issues, where one party is a UK education or research institution and the other party is an appropriate institution in a 
developing country. Such a scheme has meant that the enormous wealth of the UK's taxonomic capacity has been 
offered along with enough financial support to fund a medium-term research programme. This is a particularly 
effective way of addressing the need for more taxonomists because it not only provides financial support but also 
encourages the transfer of technology, which, as noted before, is so vital in this area. The SBSTTA may wish 
consider examining ways in which this programme may be expanded so that other developed countries rich in 
taxonomic resources and collections could contribute both financial resources and technical support to developing 
taxonomic capacity building.
133. Core funding of a long-term nature is also crucial. As noted before, support for this type of funding might 
be provided by the financial mechanism of the Convention; the SBSTTA may wish to consider a recommendation 
to the COP requesting the COP to amend the necessary guidelines to the GEF. However, the SBSTTA may wish to 
consider less costly options and a more organic or incremental approach to seeking financial support for the 
development of taxonomic support. Many of the observations made above about facilitating access to existing 
information would benefit from financial support from the GEF. Indeed, there are a number of systematics 
proposals in the GEF process already. The SBSTTA may wish to recommend to the COP specific guidance about 
the type of systematics projects that would be most effective in meeting the requirements of the Convention.
134. Centres of Excellence would no doubt benefit enormously if they were given some award of excellence by 
the SBSTTA or the COP. It would assist them in seeking funding from donors, private interests, and even perhaps 
the GEF. It would also help them in seeking support in kind from other institutions. For example, it might facilitate 
the exchange of personnel from institutions in the developed countries to developing countries where the 
institutional structure does not have an international reputation. Such a scheme would have the attraction of
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requiring little financial commitment. The SBSTTA may wish to consider developing a scheme under which an 
award of excellence has some official seal of approval from the Convention. The SBSTTA may, however, wish to 
consider supporting such a scheme with the allocation of a limited number of scholarships in order to provide a 
further catalyst to the exchange of personnel and technology.
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ANNEX1 
Examples of Significant Outcomes of Applied Taxonomy

1. Presented below are several brief case studies showing how taxonomy has played a crucial role in 
providing solutions to, or cost saving predictions on, otherwise intractable problems relating to sustainable 
development, utilisation of genetic resources in primary industry, or environmentally related human welfare issues 
generally in developing countries. The economic and social gains are incalculable.
Genetic enhancement in primary industry
2. Tolerance in Cotton. Cultivated cotton has been developed through the selection of desirable strains from 
a single species, Gossypium hirsutum. This narrow genetic base (as well as broad-acre farming methods) has 
resulted in cotton crops becoming increasingly susceptible to a wide range of fungal and insect pests. Efforts to 
control these pests have led to intensive spraying regimes, impacting heavily on the environment, including the 
pollution of ground water and the decimation of non-target species. Feeding cotton waste to cattle has, in the recent 
past, led to the contamination of the human food chain with insecticide and fungicidal residues, leading to large 
economic losses. Cultivated cotton also has a relatively narrow water availability and temperature tolerance, limiting 
the areas in which it can be grown.
3. Recent taxonomic work on Australian native Gossypium species has identified taxa with several desirable 
characteristics, including cold tolerance, lack of terpenoid aldehydes in seeds, and resistance to insects and 
microbial pests. Hybridisation work is underway to introduce these characteristics into cotton cultivars, to increase 
their disease resistance and their climatic tolerance. Biological solutions to pest problems offer longer term and 
safer alternatives to spraying regimes, while increased climatic tolerance will allow cultivation in more marginal 
areas.
4. Tolerance in soybean. In recent years considerable work has gone into better understanding the taxonomy 
of the genus Glycine. This genus has two subgenera, subgenus Soja containing only the annual wild species G. soja, 
and its cultivated descendant, G. max, and subgenus Glycine, of 14 wild perennial species, all indigenous to 
Australia. Five of the latter have only been discovered in the last 10 years, as part of the research described below.
5. The perennial species range from the tropics to the arid zone and the alpine areas of Australia, and have a 
wide range of characteristics that could improve soybeans, including a perennial lifestyle, drought, heat and cold 
tolerance, apparent insensitivity to daylength, and resistance to fungal diseases such as that caused by Phakopsora 
pachyrhizi (soybean leaf rust). Recent work by Australia has gone a long way towards transferring these 
characteristics to the soybean, a staple food in many parts of the world.
6. Spin-offs from this project have been the development of a cultivar of Glycine tabacina as a ground cover 
in South Africa, and of a strain of Glycine latifolia as a pasture plant in southern Queensland.
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Environmental management
7. Control ofintroduced water fern. Water ferns of the genus Salvinia live on the surface of ponds, lakes and 
waterways. In the 1950s and ’60s an introduced species became an environmental pest with serious economic and 
social implications in many parts of the tropics when it spread out of control in all freshwater habitats, including rice 
paddies and fish ponds, due to a lack of natural control agents. Nowhere was the impact harsher in terms of 
affecting human society than in Papua New Guinea, where waterways became completely blocked by metre-thick 
mats of the fern. As local residents were deprived of the use of the resources of rivers and their traditional means of 
inter-community communication, they were forced to abandon their villages.
8. It became apparent that biological control would be the only effective and environmentally acceptable 
means of averting a long-term disaster throughout the tropics. The first step was to determine taxonomically the 
exact species involved. It was found to be an undescribed species, now known as Salvinia molesta. Its origin was 
traced to Brazil, where it was found to be controlled by tiny weevils.
9. Further biocontrol experiments were largely unsuccessful until, in the early 1980s, Australian 
entomologists undertook a detailed taxonomic study of the weevils. They discovered that what was thought to be 
one species, in fact comprised a species complex of which only one -- a previously undescribed species now known 
as Cyrtobagous salviniae -- was the only effective control agent for Salvinia. Within a year of applying this 
taxonomic breakthrough, waterways in Papua New Guinea were cleared of the pest, and abandoned villages were 
re-occupied. The environmental success and socio-economic benefits of this control program were readily available 
to affected countries in tropical Indo-Pacific and Africa.
10. Lichens as cheap and sensitive air pollution monitors. In the last 30 years, evidence of the variable 
sensitivity of lichen species to changes in air quality has led to their increasing use as cheap but accurate biological 
monitors. Throughout western Europe and, more recently, North America, the lichen floras in and around urban and 
industrial areas have been mapped, and the environmental implications of depauperate vegetation have had a 
considerable influence on planning and regulatory agencies. This enhanced profile for what had been a neglected 
group of organisms has had as its basis an increasing understanding of lichen taxonomy and, concomitantly, more 
reliable lichen-mapping studies.
11. The ability to distinguish between apparently similar species of lichen has led to the development of air 
quality monitoring kits. These have enabled high-school children throughout Europe and North America to 
undertake local surveys and provide reliable indications of air quality.
12. That solid and reliable taxonomy continues to underpin such studies can be seen in the flurry of interest that 
recently accompanied the apparent discovery of the lichen Lecanora conizaeoides in North America. This pollution- 
sensitive species is the dominant lichen in urban and industrialised areas of western Europe. However, a recent 
taxonomic monograph of the genus Lecanora was able to confirm that this lichen had not in fact migrated across the 
Atlantic. The American plant was shown to be a related species of minimal value as a biological monitor.
Pest control in Agriculture
13. Taxonomy as a predictive tool. The Chinese wax-scale insect, Ceroplastes siniensis, is a serious introduced 
pest in the citrus-growing industry around the world. Early attempts to find natural enemies for biological control 
failed largely because researchers assumed, on account of the bug's scientific and common name, that its native 
habitat was to be found in China. As it turned out, Ceroplastes siniensis does not occur in China (its scientific name 
has a different origin), and its native habitat could not be predicted from its choice of plants, because it attacks more 
than 200 plant species.
14. To narrow down the possibilities, an Australian entomologist embarked upon a detailed taxonomic study



and analysis of the evolutionary relationships (phylogeny) among the more than 100 species known in the genus. 
The resulting hypothesis suggested that Ceroplastes siniensis is closely related to a small group of species native to 
south and central America. Consequently, a search for the species in South America was undertaken, and in 1993 it 
was discovered at La Plata in Argentina. It was also found that the native populations were heavily parasitised by a 
local species of wasp, which appeared to exert natural control over the wax-scale. The potential for using the wasp 
as a biological control agent of introduced populations of Ceroplastes siniensis without unintended effects is being 
investigated, but predictions from a taxonomy-based hypothesis of evolution and origin changed the hunt from a 
large-scale search on several continents to a well-focused exercise.
15. Pest mites in horticulture and agriculture. In about 1950, fewer than 20 species of the mite family 
Phytoseiidae were known. About that time it was realised that this group of mites preys on and controls another mite 
group, spider mites, which cause enormous damage to crop plants all over the world. This discovery led to intensive 
taxonomic research, with the result that more that 1000 phytoseiid mites have been described. This biological 
diversity is now being exploited by the use of many species in the control of spider mites and other plant pests in 
orchards and other horticultural situations around the world. One of the most important phytoseiid mites, only 
recently recognised scientifically, can provide complete protection against spider mites in glasshouses. The genetic 
diversity in phytoseiid mites is also being exploited to develop pesticide-resistant strains that can be used in 
biological control in integrated pest-management programs.
16. Potato and beet pests. Many species of roundworms (nematodes) attack crop plants, and are almost 
certainly responsible for the crop failures in central Europe and Russia last century and early this century. At first, 
the causal organism was unknown, but detailed research initially revealed that the organisms were nematodes, and 
subsequently that different nematode species and genera were involved. The recognition that different genera were 
involved was, and continues to be, very important in devising control strategies. Some whole genera are readily 
controlled by crop rotation. In other genera, the exact species needs to be known to determine the correct control 
approach. In both cases, taxonomy has had a major impact on the development of crop rotation. Other nematode 
species have very wide host ranges, so different methods must be used; but the identification of the nematode 
involved is the crucial first step for determining occurrence and control strategies, and for providing identification 
tools to ensure that the correct strategy is adopted.
Soils
17. Conservation o f arid zone soil crusts. It has been recognised for many years that various cryptogram 
groups, particularly bryophytes and lichens, were crucial in arid-zone soil crusts. In dry periods these organisms 
bind the surface layers of the soil, greatly reducing wind erosion of these thin soils and their scarce nutrients. Until 
recently, however, the application of this knowledge to soil conservation had been hampered by a lack of knowledge 
about the numbers and identities of the organisms involved.
18. Recent investigations of the taxonomy of groups of Australian lichens, and the production of monographs 
and floras dealing with lichens has provided a new impetus for a greater understanding of the importance of lichens 
and other non-vascular plants in the conservation of soil in arid and semi-arid regions. In the last 5 years, taxonomic 
advances have enabled rangeland scientists to identify lichen species and to produce illustrated guides for 
agricultural advisers who will inform pastoralists of the value of these organisms as indicators of soil quality.
19. The taxonomic knowledge in this case spurred the development of management tools, which will have 
incalculable economic benefits in soil conservation.
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The importance of symbiosis
20. Orchids and Fungi. All orchids, both terrestrial and epiphytic, are associated with and dependent upon 
certain types of fungi. These fungi form an intimate (mycorrhizal) association with the roots of the orchid. This 
symbiotic association is essential during the germination phase of the orchid life cycle, and often during the 
remainder of the life cycle as well. Research on the symbiotic germination of the orchid in the presence of fungi 
showed that for each group or species of orchid there is a preferred fungal partner. Without the appropriate fungus 
present, the likelihood of a particular orchid seed germinating and/or a plant becoming established and reaching 
maturity is extremely low. Knowledge of this relationship, and the specific type of fungus needed for each orchid, 
has proved essential in the germination and re-establishment of certain orchids into the wild. A program involving 
the conservation and protection of rare and endangered orchids in England has been running for 12 years, based on 
the knowledge of the orchid/fungus relationship and their taxonomies.
21. Similar strategies are also of relevance to the cultivation of orchids for horticulture and the cut flower trade. 
Plant breeders need to understand the taxonomy of the groups that they are working with, as well as the taxonomy 
of the fungus symbionts, to establish new seedlings in cultivation. The other side of the coin is that the knowledge 
of which groups of fungi are compatible with particular orchids provides additional insights into the underlying 
relations of the orchids themselves.
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SUMMARY

The first meeting of the Conference of the Parties, in its decision I/7, requested the first 
meeting of the Subsidiary Body for Scientific, Technical and Technological Advice (SBSTTA), in 
accordance with Article 25, paragraph 2(c), to provide advice to the second meeting of the Conference 
of the Parties on “ways and means to promote and facilitate access to, and transfer and development 
of technologies as envisaged in Articles 16 and 18 of the Convention”. In its decision I/9, the first 
meeting of the Conference of the Parties also decided that in its Medium-Term Programme of Work it 
wished to consider “ways to promote and facilitate access to and transfer of technology, as envisaged 
in Articles 16 and 18 of the Convention” at its second and third meetings.

The first meeting of the Conference of the Parties, in decision I/2, further decided that “in 
accordance with Article 16 of the Convention, and to meet the objectives of conservation of biological 
diversity and sustainable use of its components, projects which promote access to, transfer of and co
operation for joint development of technology” would be one of the programme priorities for access to 
and utilisation of the financial resources available through the financial mechanism under the 
Convention. At its first meeting, held in Paris from 4 to 8 September 1995, in Recommendation I/4, 
the SBSTTA recommended, inter alia, that it should maintain an overview of the relevant, existing 
mechanisms and activities related to technology transfer, and identify the unmet needs of Parties.
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The second meeting of the Conference of the Parties, held in Jakarta from 6 to 17 November 
1995, took note of Recommendation I/4 on ways and means to promote and facilitate the access to, 
and transfer and development of technology as envisaged in Articles 16 and 18 of the Convention, 
adopted by the SBSTTA. The second meeting of the Conference of the Parties desired that such a 
background document should consider the importance of biotechnology to the conservation and 
sustainable use of biological diversity, especially to developing countries, as well as the enabling roles 
of capacity building and the provision of adequate financial resources. The meeting requested that the 
document identify key priority issues relating to opportunities for and obstacles to the transfer of 
technology for consideration by the SBSTTA. It further requested the second meeting of the SBSTTA 
to submit a detailed report to the third meeting of the Conference of the Parties.

This Note takes into account the relevant SBSTTA recommendations, as well as the decisions 
of the Conference of the Parties, submissions of States Parties, the results of the Open-ended 
Intergovernmental Meeting of Experts on Biological Diversity held in Mexico in April 1994, the 
UNEP Expert Panel Reports I to IV, regional and sub-regional inputs, and the views expressed by 
relevant international and non-governmental organisations and representatives of the private sector.

The Note presents, for consideration by the SBSTTA, an overview of the key issues related to 
the development and transfer of technology, explores the main issues related to biotechnology, and 
outlines the key priority issues relating to opportunities for and obstacles to the transfer of technology. 
It notes the importance of increasing technological capacity in developing countries and emphasises 
the role of government in promoting the participation of the private sector in building technological 
capacity in developing countries. The Note also stresses the need to relate discussions of technology to 
specific sectors or problems, and signals the need to link future considerations of technology to 
programmatic issues already identified by the Conference of the Parties, such as marine and coastal 
biological diversity and agricultural biological diversity.
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INTRODUCTION

1. The first meeting of the Conference of the Parties, in its decision I/7, requested the first 
meeting of the Subsidiary Body for Scientific, Technical and Technological Advice (SBSTTA), in 
accordance with Article 25, paragraph 2(c), to provide advice to the second meeting of the Conference 
of the Parties on “ways and means to promote and facilitate access to, and transfer and development 
of technologies as envisaged in Articles 16 and 18 of the Convention”.
2. In its decision I/9, the first meeting of the Conference of the Parties also decided that in its 
Medium-Term Programme of Work it wished to discuss “ways to promote and facilitate access to and 
transfer of technology, as envisaged in Articles 16 and 18 of the Convention” at its second and third 
meetings.
3. The first meeting of the Conference of the Parties, in decision I/2, further decided that “in 
accordance with Article 16 of the Convention, and to meet the objectives of conservation of biological 
diversity and sustainable use of its components, projects which promote access to, transfer of and co
operation for joint development of technology” would be one of the programme priorities for the 
access to and utilisation of financial resources available through the financial mechanism under the 
Convention.
4. At its first meeting, held in Paris from 4 to 8 September 1995, in Recommendation I/4, the 
SBSTTA recommended, inter alia, that SBSTTA should maintain an overview of the relevant existing 
mechanisms and activities related to technology transfer, and identify the unmet needs of Parties.
5. The second meeting of the Conference of the Parties, held in Jakarta from 6 to 17 November
1995, took note of Recommendation I/4 on ways and means to promote and facilitate the access to, 
and transfer and development of, technology as envisaged in Articles 16 and 18 of the Convention, 
adopted by the SBSTTA. The meeting endorsed paragraph 1(d) of Recommendation I/4, requesting 
the Executive Secretary to prepare, for consideration by the SBSTTA at its second meeting, a 
substantive and well-focused background document, taking into account the views expressed by 
States Parties and observers during the first meeting of the SBSTTA, the first and second meetings of 
the Conference of the Parties, including those decisions related to the Clearing-house Mechanism, the 
deliberations of the first and second sessions of the Intergovernmental Committee on the Convention 
on Biological Diversity, and of the open-ended Intergovernmental Meeting of Scientific Experts on 
Biological Diversity, held in Mexico in April 1994, including its annexed UNEP Expert Panel Reports 
I to IV.
6. The second meeting of the Conference of the Parties desired that such a background 
document should consider the importance of biotechnology to the conservation and sustainable use of 
biological diversity, especially to developing countries, as well as the enabling roles of capacity- 
building and the provision of adequate financial resources. The meeting requested that the document 
identify, for consideration by the SBSTTA, key priority issues relating to opportunities for and 
obstacles to the transfer of technology.
7. It further requested the second meeting of the SBSTTA to submit a detailed report to the third 
meeting of the Conference of the Parties. Accordingly, the present Note takes into account the 
relevant SBSTTA recommendations as well as the decisions of the Conference of the Parties, 
submissions of States Parties, the results of the Open-ended Intergovernmental Meeting of Experts on 
Biological Diversity, held in Mexico in April 1994, the UNEP Expert Panel Reports I to IV, regional
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and sub-regional inputs, and the views expressed by relevant international and non-governmental 
organisations and representatives of the private sector.
8. As requested by the Conference of the Parties, the present Note presents, for consideration by
the SBSTTA, an overview of the key issues related to the development and transfer of technology, 
explores the main issues related to biotechnology, and outlines the key priority issues relating to 
opportunities for and obstacles to the transfer of technology. It places particular emphasis on the 
development of technological capacity in developing countries, and emphasises the role of 
government in promoting the participation of the private sector in building technological capacity in 
developing countries. The Note also stresses the need to relate discussions of technology to specific 
sectors or problems, and signals the need to link future considerations of technology to programmatic 
issues already identified by the Conference of the Parties, such as marine and coastal biological 
diversity and agricultural biological diversity.

I. TECHNOLOGY AND THE CONVENTION ON BIOLOGICAL DIVERSITY

I.1 Technology in the Convention on Biological Diversity

9. The Convention explicitly recognises the role that all categories of technology play in the 
conservation of biological diversity and the use of genetic resources. Issues related to access to 
technology and access to genetic resources form the foundation on which the Convention is based. 
Matters pertaining to Article 15 on access to genetic resources are already being considered by the 
Conference of the Parties under other agenda items. Article 16(1) defines the various obligations of 
Contracting Parties regarding the access to and transfer of technology: “Each Contracting Party, 
recognising that technology includes biotechnology, and that both access to and transfer of technology 
among Contracting Parties are essential elements for the attainment of the objectives of this 
Convention, undertakes subject to the provisions of this Article to provide and/or facilitate access to 
and transfer to other Contracting Parties of technologies that are relevant to the conservation and 
sustainable use of biological diversity or make use of genetic resources and do not cause significant 
damage to the environment”.
10. The wording of this Article requires careful examination. First, it explicitly recognises that the 
access to and transfer of technology, including biotechnology, are important in meeting the objectives 
of the Convention. In other words, if the three objectives of the Convention are to be met, the 
Contracting Parties must have access to the relevant technology. Second, categories of technologies 
are defined as: technologies relevant to the conservation of biological diversity; technologies relevant 
to the sustainable use of the components of biological diversity; and those technologies that make use 
of genetic resources. An important characteristic of such technologies is established: they should not 
cause significant damage to the environment.
II. The Convention does not contain explicit reference to specific technologies, with the 
exception of biotechnology, that are relevant to meeting its objectives. Any reference under Article 
16(1) to “technologies that are relevant to the conservation and sustainable use of biological diversity 
or make use of genetic resources” is quite general and open to different interpretations. It may, for 
example, mean technologies developed specifically to conserve biological diversity, or technologies 
developed for other purposes, but which may be deployed in conservation activities.
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12. There a number of other conditions for the access to and transfer of technology that are 
required by Article 16. These include: (a) that access to and transfer of technology to developing 
countries shall be on “fair and most favourable terms, including on concessional and preferential 
terms where mutually agreed” (Article 16(2)); (b) for technology that is subject to patents and other 
intellectual property rights, “access and transfer shall be provided on terms which recognise and are 
consistent with the adequate and effective protection of intellectual property rights” (Article 16(2)); 
and (c) the Parties, in particular developing countries, that “provide genetic resources shall be 
provided access to and transfer of technology, including technology protected by patents and other 
intellectual property rights, which makes use of genetic resources. Such access to and transfer of 
technology shall be on mutually agreed terms” (Article 16(3)). The issue of intellectual property rights 
will be considered by the third meeting of the Conference of the Parties under a different agenda item.
13. The conditions outlined in the above provisions have a number of policy implications. First, 
the reference to “fair and most favourable terms, including on concessional and preferential terms 
where mutually agreed” seems to suggest the access to and transfer of technology on terms other than 
the established mechanisms and conditions of the international technology market. Second, the 
Convention does not define the terms for access to and transfer of technology, or indicate such terms. 
It leaves it to the Parties to define the terms for access to and transfer of technology as they deem 
appropriate. Its use of the language “where mutually agreed” in Article 16(2) seems to imply that a 
process of negotiation is established whereby the relevant parties come to agree on the terms before 
access to and/or transfer of technology is effected.
14. There are a number of other articles of the Convention that contain technological provisions. 
Article 12 focuses on research and training, which is an essential aspect of technological capacity- 
building. It calls on the Contracting Parties to “establish and maintain programmes for scientific and 
technical education and training in measures for the identification, conservation and sustainable use of 
biological diversity and its components and provide support for such education and training for the 
specific needs of developing countries”. Article 12(c) also calls for co-operation “in the use of 
scientific advances in biological diversity research in developing methods for conservation and 
sustainable use of biological resources”.
15. Article 18 explicitly calls for establishing and strengthening technological capacity for 
research and conservation through technical and scientific co-operation. It provides that: “[e]ach 
Contracting Party shall promote technical and scientific co-operation with other Contracting Parties, 
in particular developing countries ... In promoting such co-operation, special attention should be given 
to the development and strengthening of national capacity, by means of human resource development 
and institution building”. Article 18(3) also establishes the Clearing-house Mechanism for promoting 
technical and scientific co-operation.
16. One of the main limitations of current discussions on the access to and transfer of technology 
is that they treat all technologies as having the same characteristics and as being suitable for transfer 
through one mechanism. The characteristics of a particular technology not only determine the 
mechanism or ways for its transfer, but are also likely to influence the kinds of policies that are put in 
place to promote its development and transfer. Thus, it is important to understand the nature or 
characteristics of the relevant technologies before determining specific mechanisms and measures to 
facilitate their development and/or transfer.

/.



UNEP/CBD/SBSTTA/2/6
Page 7

1.2 Conservation and sustainable-use technologies

17. Developing countries have acquired various biotechnology techniques or are engaged in the 
acquisition and development of biotechnology by: investing in training their scientists in relevant 
technology and biotechnology areas, establishing collaborative arrangements with research and 
development (R&D) institutions based in industrialised countries (universities and private 
companies), and exchanging expertise and acquiring scientific information. The main barriers to the 
acquisition and development of technology and biotechnology in most developing countries are the 
lack of scientific skills in biotechnology-related disciplines, the absence of appropriate institutional 
arrangements, the weak private-sector involvement in R&D, and the lack of fiscal and other economic 
incentives to attract investments in biotechnology development.
18. The problem is really two-fold. First, although relevant skills do exist, they are both in short 
supply and, more importantly, they are not institutionally cohesive. The organisational context is 
generally inappropriate to their effective articulation, hence the necessary interactions between the 
individual components of a viable biotechnology R&D system are simply non-existent. Second, even 
where there is a partial recognition of the problem, there are neither the necessary policies nor a cadre 
of policy analysts with the necessary experience and insight to remedy the situation.
19. A large share of the relevant technologies for conserving biological diversity are available in 
the public domain and can be acquired through training programmes and information searches and 
exchanges. The challenge, however, is to create institutional structures that are designed to harness 
the relevant knowledge and apply it to the conservation of biological diversity and to the 
transformation of genetic resources into new economic products. The extent to which old and new 
technologies will be deployed to conserve biological diversity and sustainably use its components 
depends on how well new knowledge and skills are mobilised, and particularly on the creation of 
appropriate institutional arrangements to enable them to be so deployed.
20. “Technology” is not a homogeneous concept, but is rather a term connotating a wide range of 
heterogeneous forms or “elements” (knowledge about plant design, process know-how, plant 
construction, feasibility studies, production management, marketing, distribution, and so on). All of 
these elements are necessary for starting production, but not all are possessed by any particular 
institution wishing to establish new production facilities in a given country. Normally, it will possess 
few of these elements, and it will seldom possess the skills necessary to weld these various elements 
of knowledge into a viable productive effort.
21. The shortage of these essentially management skills in most countries leads to a situation 
where the local institution or firm, instead of “shopping around” for each technological element, and 
thereby buying technology at a low “real” price, will tend to rely completely upon a foreign firm. This 
is often done by a large multinational corporation, which itself often subcontracts stages in the 
technical and production process to provide the complete technology package. Successful technology 
transfer is achieved when the recipient has acquired not only the technology, but also the capability of 
applying and modifying it to suit local situations. Technology transfer should lead to the recipient’s 
accumulation of the technological capacity for generating technical change.
22. There are a wide range of traditional and new technologies that may be applied to conserve 
biological diversity and sustainably use genetic resources or material. Conservation technologies are 
interlinked with, and are sometimes the same as sustainable use technologies. However, this note 
makes a distinction between these two in the typology developed below, as well as outline the
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similarities between them. In practice, this typology may be of little practical value and technologies 
are often recombined to meet certain needs or solve specific problems.
23. Conservation technologies can be categorised as in situ or ex situ. In situ conservation refers 
to “conditions where genetic resources exist within ecosystems and natural habitats, and, in the case 
of domesticated or cultivated species, in the surroundings where they have developed their distinctive 
properties”. Ex situ conservation means “the conservation of components of biological diversity 
outside their natural habitats”. Thus, in situ conservation technologies are those applied to conserving 
genetic resources within their ecosystems and natural habitats, while ex situ conservation technologies 
are those applied to conserving genetic resources outside their natural habitats. This typology is only 
useful in the context of technologies already in use in in situ and ex situ conditions.
24. In situ conservation often refers to the establishment and management of protected areas, and 
also involves the application of “hard technologies” such as aerial survey equipment, Geographic 
Information Systems (GIS), fencing equipment, and “soft technologies” in the form of know-how, 
management routines, and behavioural patterns and attitudes. Most of these technologies are widely 
available, even in developing countries, and are being used by various institutions to conserve genetic 
resources in protected areas. The limiting factor in the application of these technologies is not their 
availability, but the lack of adequate, reliable taxonomic information on the status of ecosystems, and 
particularly on the diversity of genetic resources in specific ecosystems or habitats. This problem can 
be addressed by undertaking taxonomic studies and systematic surveys of plants, animals and micro- 
organisms in specific ecosystems. To do this, a critical minimum level of well-trained taxonomists and 
other relevant professionals is required.
25. The categorisation of in situ conservation can also be extended to other fields, such as 
agricultural biological, to cover technologies associated with low external-input agriculture, integrated 
pest management, revegetation and other on-farm management techniques. These technologies are 
being discussed by the SBSTTA and the Conference of the Parties under their consideration of the 
theme of agricultural biological diversity. At its first meeting, the SBSTTA considered other 
technologies in relation to the conservation and sustainable use of marine and coastal biological 
diversity. The SBSTTA may wish to recommend to the Conference of the Parties that a more viable 
way of addressing issues related to technology is to relate them to particular programme areas, such as 
agricultural biological diversity and marine and coastal biological diversity.
26. The in situ conservation of biological diversity involves a series of scientific research-based 
activities, such as taxonomic studies to identify the diversity within ecosystems, stochastic-population 
studies to determine the viability of wildlife populations, and genetics among others. In addition, 
various planning and management techniques are applied to ensure the effective management of 
ecosystems. Some of the knowledge and skills required by any particular institution for engaging in 
scientific research, or planning and managing biological diversity under in situ systems are generally 
codified in the form of scientific publications and parks-management manuals, most of which are in 
the public domain. However, much of the knowledge and skills are tacit; that is, they are uncodified 
and person-embodied. The acquisition of the knowledge and skills comes mainly through acquiring 
training, research and information. A significant portion of the knowledge is acquired through trial, 
error and experience; instead of simply derived rules and easily applicable, established practices, there 
are “rules of thumb” that are acquired and improved on through on-the-job learning and experience.
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27. Ex situ conservation approaches include the establishment of botanical gardens, zoos, aquaria, 
gene and/or seed banks, and arboreta. A wide range of technologies are applied in conserving 
resources under any of these ex situ systems. Botanical gardens and gene and/or seed banks are the 
main ex situ conservation approaches for plants. Gene banks apply technologies such as tissue culture, 
field-based propagation, protoplast fusion, and cryopreservation. These technologies are science or 
knowledge-based, that is, they are not established in the form of hardware or machinery as such, but 
exist in the form of techniques and the scientific knowledge of processes.
28. The ex situ conservation of animal genetic resources generally involves either zoos or gene 
banks. Technologies such as cryopreservation and embryo transfer are applied. DNA fingerprinting 
and DNA analyses are used to study and analyse the genetic make-up of species. The application of ex 
situ conservation systems, such as gene banks, is becoming more established and technologically 
developed. This is mainly as a result of the emergence and application of “high technologies”, mainly 
biotechnologies such as tissue culture, DNA hybridisation, DNA fingerprinting and allozyme analysis. 
However, some of these technologies -- DNA hybridisation, for example -- are not widely available to 
or used by developing countries.
29. Some of the technologies that were originally developed for ex situ conservation are now
being deployed to promote the efficiency and effectiveness of in situ programmes. For example, 
embryo transfer technology, which was developed and initially applied in the management of 
domesticated species, is now being used in the conservation of wild species. Similar examples 
underscore the pervasive nature of biotechnology and the fact that its use cannot be restricted to a 
particular sector or sub-sector. The applications of the techniques are not unique to a particular 
method of conservation, and their scope of application is dependent on the “innovativeness” of those 
using the technology.
30. The conservation of biological diversity and the sustainable use of its components are
technologically linked in various ways. It is generally difficult to make a clear distinction between 
conservation technologies and sustainable-use ones. A wide range of technologies that were 
developed to use genetic resources are now being deployed in resource conservation. For example, 
tissue culture was developed to increase the rate of tissue micropropagation in medical and 
agricultural areas. This technology is now being applied in gene banks to maintain useful germplasm 
accessions. It is also used to micropropagate species and in the restoration of degraded ecosystems.
31. Conservation and sustainable-use technologies bring together a wide range of techniques and 
related knowledge. These technologies are often complex in terms of the intensity of the information 
and knowledge involved. The development, transfer and application of most conservation 
technologies -- cryopreservation, for example -- require a wide range of skills that are only developed 
through training, research and experience in the field.
32. The relevant technologies for the conservation of biological diversity and the sustainable use
of its components are not necessarily on the international market as equipment or machinery that can 
easily be purchased. Most of the new technologies for the conservation and sustainable use of 
biological diversity are science- or knowledge-intensive in nature. These technologies are mainly 
embodied in human skills, and their acquisition is often associated with the development of human 
capital. The market value of the technology cannot easily be quantified, and its acquisition and/or 
transfer involves processes of human-resource development as well as the exchange of information 
between and among scientists and institutions. In this regard, the development of the requisite 
capacity to promote technological development is closely linked to the implementation of Article 12 
of the Convention on research and training. Furthermore, traditional programmes involving technical
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co-operation may play an important role in promoting the implementation of the Convention, 
especially in relation to technological issues.

1.3 Characteristics of biotechnology

33. The importance of biotechnology in the conservation of biological diversity and the use of its 
components has received international attention, particularly in the context of the Convention. It has 
been recognised that the use and conservation of genetic material through in vitro methods is the key 
feature of biotechnology. The set of techniques associated with in vitro methods are part of a larger 
array of techniques and methods that have been developed over a long period. Biotechnology 
therefore needs to be considered in the context of overall technological development, and not as an 
isolated set of techniques. Biodiversity provides raw materials for various biotechnology industries in 
the agricultural, pharmaceutical and chemical sectors. The growth of the biotechnology industry in the 
past decade or so has been associated with the systematic search for genetic material and the 
transformation of this into new products. New biotechnological techniques have made it relatively 
easy to search, screen and store genetic material. Genetic resources have increased in value, with a 
major resurgence in the screening of genetic resources for their medicinal and biochemical properties.
34. The application of biotechnology in the search for and use and conservation of genetic 
resources entails scientific knowledge and expertise from a wide range of disciplines, such as botany, 
ethnobiology, parasitology, genetic engineering, and biochemistry. For example, prospecting for new 
genetic material with certain biochemical properties requires interdisciplinary expertise and involves a 
series of procedures including the search for, the collection and scientific identification of plant 
material, the preparation of extracts and chromatographic analysis, the pharmaceutical screening of 
crude extracts, the bioassay of each fraction of the extracts, verification of the purity of isolated 
compounds, and the large-sample isolation of compounds for pharmacological and toxicological tests. 
All of these technological activities are science-intensive.
35. While the role of biotechnology in the conservation of biological diversity and the sustainable 
use of genetic resources has been recognised, the nature of the technology has not been well 
understood. International discussions of the transfer of biotechnology to developing countries have not 
been based on an understanding of the differences between biotechnology and other technologies. 
Biotechnology has often been perceived as comprising hardware or machinery. Its knowledge- 
intensive nature has largely been ignored or misunderstood.
36. In order to effectively apply biotechnology to realise the objectives of the Convention, it is 
crucial that countries put in place appropriate measures to facilitate its development and transfer. But 
such measures should be based on a clear understanding of the features of the specific techniques of 
biotechnology. First, biotechnology comprises a set of techniques that are science- or knowledge- 
intensive. The development and transfer of the technology require the acquisition and application of 
scientific knowledge and skills in specific areas such as molecular biology, biochemistry and genetics. 
Second, biotechnology is a pervasive technology. Biotechnology can be applied in a wide range of 
economic sectors. It is possible to apply one biotechnological technique to developing different 
products using different genetic material. The impacts of biotechnology also spread across various 
industries (ranging from pharmaceuticals to agriculture) and socio-economic groups. The technology 
can be applied at local levels as well as in technology intensive industries.
37. Third, biotechnology represents a convergence of a wide range of disciplines. It is 
multidisciplinary in nature in the sense that one application of the technology draws on various
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scientific and technical disciplines and involves the use of various techniques in an integrated manner. 
The development of biotechnology and its application require institutional networking to bring 
together various expertise and scientific knowledge. Fourth, developments in the area of 
biotechnology have been characterised by a strong element of uncertainty. There has been, and still is, 
uncertainty about the potential benefits of the emerging biotechnological developments, as well as 
about the risks associated with such benefits, as articulated in decision I/5 of the second meeting of 
the Conference of the Parties. That uncertainty is extended to the nature of the benefits arising from 
biotechnology, and how such benefits are to be shared among a wide range of actors from different 
economic sectors. The Conference of the Parties will be considering the issue of benefit-sharing at its 
third meeting.
38. Since biotechnology comprises a knowledge-intensive set of technologies and techniques, its
acquisition and/or transfer seldom involves the transfer of massive mechanical equipment. There is 
considerable evidence showing that even smaller countries with limited industrial capacity are able to 
move to the frontiers of biotechnology in specific fields by enhancing their human-resource capacity 
through training and research, particularly under mutually agreed-upon arrangements as envisaged in 
Articles 12, 15, 16, 18 and 19 of the Convention. This means that the developing countries must 
invest in training and improve the environment for access to information, especially to specialised 
scientific databases. They must also seek ways of adding value to their genetic resources through 
screening and characterisation. This would strengthen their ability to develop new products from 
genetic resources.

II. TECHNOLOGY TRANSFER AND TECHNOLOGICAL CAPACITY BUILDING

2.1 Mechanisms of technology transfer

39. There are a wide variety of mechanisms or means by which technology is transferred or 
acquired, of which foreign direct investment (FDI) is the most dominant, accounting for more than 
60% of the flow of technology to developing countries. The specific mechanisms through which 
technology transfer takes place include: turnkey projects, foreign direct investment, joint ventures, 
wholly owned subsidiaries, licensing, technical-service arrangements, joint R&D arrangements, 
training, information exchanges, sales contracts, and management contracts. These are not mutually 
exclusive. The turnkey-projects approach is a dominant mode of transferring certain components and 
elements of technology under bilateral technical-co-operation arrangements. It involves the 
construction, demonstrated operation, and commissioning or handover of a facility by technical 
experts from a technology-supplying firm and/or country to the recipient institution or country. This 
mechanism has been applied in the development of gene-banking facilities and in the transfer of 
relevant technology elements in a number of developing countries.
40. Joint ventures are a form of foreign direct investment that requires some subscription of 
equity capital on the part of host-country nationals who own shares in an enterprise. This form of 
technology transfer is not common in the area of the conservation of biological diversity. It is, 
however, being applied in the pharmaceutical sector, where local nationals are allowed to buy shares 
in a subsidiary of a foreign pharmaceutical firm operating in a developing country. Such financial 
arrangements are also associated with the flow of management skills relevant to the management of 
new technological systems. The policy issues related to such activities are often linked to specific
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corporate strategies and are not a result of national planning. The role of the state in this case is to 
provide both an enabling policy and an institutional environment that allows firms to operate 
efficiently.
41. Another mechanism of technology transfer is the licensing arrangement. This is a pure 
technology contract in the sense that it does not need to be accompanied by the exchange of asset 
ownership. A licence gives the recipient firm, institution or country the right to use proprietary 
technology belonging to the supplier in exchange for a fee. Often this fee is calculated on the basis of 
gross sales of the product less imports, or some comparable “flow measure”. Occasionally, there is a 
“lump sum” payment involved. Usually, a licence agreement contains restrictions on use by the 
recipients, and very often it will cover a range of additional technological “elements” besides the core 
technology itself (for example, the provision of training, engineering design, specialised equipment, 
etc.). The main advantage for both parties is that it permits the transfer of technology to take place 
without the risks associated with financial involvement. This form of technology transfer is applied in 
new technologies, such as microelectronics, and to some extent in the pharmaceutical industry.
42. The most common mechanisms for transferring conservation technologies include: joint
R&D, the training of nationals in foreign universities and other institutions, technology partnerships 
undertaken under biodiversity-prospecting arrangements, and various forms of information acquisition 
and exchange. In the domain of biological diversity, partnerships involving joint R&D are now being 
developed. Under these arrangements, a firm interested in acquiring genetic material from a 
developing country signs a contract with the relevant institution or authorities in the country. The firm 
is allowed to prospect for biodiversity -- to explore for commercially important genetic and 
biochemical material -- in the country under the terms and/or conditions set out and agreed on in the 
contract.
43. In short, there are a wide range of mechanisms through which technologies are transferred
from developed to developing countries, and from one institution and/or firm to another. Which 
mechanism is adopted depends on the specificity of the technology to be transferred, as well as on the 
various conditions prevailing in both the supplier and recipient countries. However, conservation and 
sustainable-use technologies can be transferred through training, joint R&D, specific technology 
partnerships, and information acquisition and exchange. The challenge for countries is to put in place 
measures that will facilitate the transfer of the relevant technologies using any of these mechanisms. 
Even more fundamental is the need for developing countries to build the requisite technological 
capacity to engage effectively in technology-transfer arrangements: to search for the relevant 
technologies, select, acquire and develop them, and then apply them to conserving biological diversity 
and sustainably using genetic resources.

2.2 Research, training and institutional development

44. The Convention deals with issues of training and research in Article 12, which calls on the 
Contracting Parties to “establish and maintain programmes for scientific and technical education and 
training in measures for the identification, conservation and sustainable use of biological diversity and 
its components and provide support for such education and training for the specific needs of 
developing countries”.
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45. For a number of reasons, however, most developing countries have been unable either to 
engage in R&D or to acquire technologies for the conservation and sustainable use of biological 
diversity. First, many of them have not built up sufficient strength in science and technology, 
especially in terms of human capital. Second, a lack of financial resources has created major 
limitations to any further investment in training or in collaborative projects with foreign universities or 
training institutions.
46. If these countries are to effectively implement the three objectives of the Convention, and 
particularly those provisions on the access to and transfer of technology, they need to start organising 
themselves to plan for and invest in training and R&D in new technologies, as well as to upgrade 
some of the traditional technologies. An emphasis on training and R&D should be given to science- 
based areas such as taxonomy, botany, genetic engineering and zoology. It is also crucial that the 
training and R&D priorities be based on specific national needs, which should be outlined in the 
national strategies, action plans and programmes on biological diversity required under Article 6 of 
the Convention.
47. The role of institutions in facilitating the development and transfer of conservation and 
sustainable-use technologies cannot be doubted. Institutions are the main loci of technological 
development, as well as sites of the accumulation of technological capacity. Institutions are also the 
organs that undertake conservation and deploy various technologies in using the components of 
biological diversity. Institutions, in the form of industrial firms, accumulate the capacity to engage in 
the application of biotechnology and other technologies for transforming genetic resources into drugs 
and other products.
48. There is a general lack of institutional synergy in national conservation efforts mainly because 
most of the existing institutions operate in isolation and often compete for limited financial resources. 
As noted above, the conservation of biological diversity and the sustainable use of its components are 
systemic activities requiring the convergence of different skills and knowledge, which a single 
institution cannot possess. For example, institutions that are specifically dedicated to the actual 
mechanics of conservation, such as gene banks, herbaria and other bodies, are required to classify, 
preserve and store germplasm. Bodies such as the research departments of universities in areas such 
as molecular biology, virology, immunology and phytochemistry contribute to national conservation 
efforts. If the expertise and knowledge of these various institutions are not organised in such a manner 
as to achieve synergy, it is unlikely that effective conservation can be achieved at the national level.
49. Institutional development is an important factor in facilitating the accumulation of 
technological capacity in developing countries. Institutions offer countries ways to cope with 
technological and environmental risks. Recent evidence on the history of technological 
transformation, especially in newly-industrialising countries, shows clearly the role of institutional 
change in development. In these countries specific institutional arrangements have been established 
for purposes of creating and mobilising financial, human and technological resources and directing 
these to the solution of specific problems. These countries have formulated policies that explicitly 
support the formation and strengthening of institutions. There is a need for specific studies to be 
undertaken in most developing countries in order to determine specific needs for institutional reform.
50. Most developing countries have limited institutional capacities for either negotiating 
effectively for technology or for acquiring and using public-domain technologies. A number of 
institutions in developing countries have nevertheless taken important steps by initiating research in 
various aspects of biotechnology. But most of these institutions lack a financial and infrastructural 
endowment to sustain their research and assist in transforming their research findings into production
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activities of economic benefit to the country. It should also be noted that the limited institutional 
capacities of many developing countries are related to the inflexibility of the existing institutions to 
respond to new challenges. In most developing countries, institutions dealing with biotechnological 
R&D are rarely linked to those engaged in biodiversity management. There is, as a result, a lack of 
institutional synergy in terms of sharing expertise across the institutional terrain. The conventional 
tenet that prevails in these countries is that conservation is not an R&D or technological enterprise. 
Conservation institutions are rarely involved in biotechnological R&D, even where that technology 
offers new opportunities for conserving genetic resources.
51. In order for developing countries to implement as well as fully exploit the benefits arising 
from the Convention, various institutional reforms are needed. They are required in order to create 
institutions with the flexibility to mobilise the complementary capacity to undertake both conservation 
and sustainable-use tasks. Such institutions could also engage in a significant level of research and 
development as well as training. Existing institutions that show considerable flexibility for engaging 
in various aspects of implementing the Convention could be strengthened, or new ones could be 
created. The strengthening of institutions may include providing the requisite technological 
infrastructure, mobilising and enhancing skills, building information-acquisition and management 
systems, as well as guaranteeing a reasonable budget for R&D activities. It is the provision of these 
items that constitutes institutional development.
52. Institutional development in these countries should be accompanied by various policy and 
legal reforms aimed at promoting technological development. For example, a tax-incentive scheme 
could include income tax exemption for foreign engineers, exemption from local taxes on real estate 
on which to build research institutes, tax exemption for income from technology sales, income tax 
exemption for technology-intensive enterprise initiators, and special, accelerated depreciation 
allowances for projects using new technology. Other measures include tax credits and accelerated 
depreciation for research and vocational training equipment, tax credits for expenditures on research 
and training, a tax reduction on imports of research equipment, a tariff reduction on imports of high 
technology industrial equipment, and counting reserve funds for R&D as losses.

2.4 The role of the private sector

53. Another group of institutions that has a major role in the conservation and sustainable use of 
genetic resources is private firms. The private sector is already a key player in the use of genetic 
resources and is likely to become even more so in the future. The main form this has taken in recent 
years is the involvement of international drug firms in prospecting for new biochemical compounds. 
However, there is growing evidence of the rise of indigenous firms that are also beginning to play a 
similar role. Such firms often enter into “strategic alliances or partnerships” with international 
companies whereby the latter supply technology in return for the local firms’ playing a subsidiary role 
in the overall value-added chain (e.g., by carrying out preliminary screening for specific natural 
compounds). With suitable incentives and other policy regimes, the private sector should be able to 
play a leading role in the conservation and sustainable use of biological diversity.
54. In most developing countries, private firms’ participation in conservation activities is still 
limited because of the lack of appropriate incentives. In order to acquire the relevant technologies, 
these countries need to explicitly bring the private sector into conservation programmes -- both as a 
source of new technologies and as potential financers of conservation programmes. Private industrial 
firms possess considerable untapped technological knowledge and skills for the conservation and
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sustainable use of genetic resources. Because of fragmentary and rigid institutional structures, as well 
as the lack suitable incentive measures, a large pool of scientific and technical human capital scattered 
through a wide number of private-sector firms and related institutions is not being efficiently used. 
This situation continues to deprive developing countries of the opportunity to benefit from existing 
institutional diversity.

2.5 Technological capacity building

55. Technological capacity includes a range of capacities that allow a country and/or an economic 
system to understand best-practice technology on a world scale and to use this understanding to 
promote more rapid economic growth than would otherwise have been possible. Such capacities are 
determined by indigenous technological efforts to master new technologies, adapt them to local 
conditions, improve and diffuse them within the economy, and then exploit them by manufactured 
export growth and diversification, and eventually by the export of the technologies themselves. The 
indigenous effort required must be undertaken at two levels: the institutional and/or firm level and the 
national level. Institutions and/or firms, however, are not technologically homogeneous. Rather, they 
possess their own tacit knowledge, which is restricted to the institution and/or firm itself, and other 
knowledge that can be traded or transferred.
56. There are three categories of institution/firm level capacity. These are: (a) investment capacity 
-- which describes the institution’s or firm’s ability to identify and prepare projects, procure 
equipment and artifacts, carry out detail design, and to construct, install and operate production 
facilities; (b) production capacity -- pertaining to the operation, quality control, maintenance, 
adaptation, equipment stretching, research, design and innovation; and (c) linkage capacity -- relating 
to skills required for receiving and transmitting information from component or raw material 
suppliers, sub-contractors, consultants, service firms and technology institutions.
57. In the context of the Convention on Biological Diversity, technological capacity can be 
viewed as the range of capacities required by a country to understand, develop and effectively apply 
relevant technologies to conserving biological diversity and sustainably using genetic and biological 
resources. Such capacities are mobilised and deployed in specific national institutions, as well as in 
private-sector firms and among indigenous and local communities.

III. SCIENTIFIC, TECHNICAL AND TECHNOLOGICAL CO-OPERATION

58. The role of scientific, technical and technological partnerships in achieving the objectives of 
the Convention has been recognised in the Convention itself. The Convention suggests technology 
partnerships that involve the exchange of information (Article 17) and joint R&D (Articles 15, 16, 18 
and 19), and stresses the importance of bilateral and international co-operation to facilitate the sharing 
of scientific and technological information. Other forms of technology partnership include sub- 
contractual R&D and those modelled around biodiversity-prospecting arrangements.
59. A number of develop ing-country institutions are beginning to engage in various forms of 
technology partnerships with public R&D institutions and private-sector firms from industrialised 
countries. These partnerships involve: (a) training developing-country scientists in the application of 
new technologies for the conservation and utilisation of genetic resources; (b) exchanging information 
on new scientific and technological advances; (c) providing various technology components to
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developing-country partner institutions; and (d) engaging in joint R&D. Most of these technology 
partnerships, however, have not been provided with adequate governmental support on the part of 
developing countries. They often evolve as a result of the efforts and interests of a few scientists 
within developing-country institutions who have contacts with developed-country firms and public 
R&D institutions.
60. It will not be possible for developing countries to effectively engage in the international 
negotiations on technology transfer, or in the implementation of the Convention in general, unless 
they have access to some basic information on the various technologies for the conservation and 
sustainable use of biodiversity. Most of this information can be obtained from scientific publications, 
workshops, conferences and electronic media from various institutions in industrialised countries. 
Often, however, developing countries do not treat these as important sources of information on 
technology. For technologies such as biotechnology, a large portion of technological knowledge can 
be obtained from scientific journals and workshops. Developing countries need to give adequate 
attention to these mechanisms of information-acquisition and use them effectively to acquire various 
elements of new conservation and sustainable-use technologies. They should also create systems for 
linking themselves to the various forms of global information networks.
61. One of the priority areas in this effort is to establish direct communication links between 
developing-country institutions and their counterparts in industrialised countries for purposes of 
exchanging information. Such links will have two fundamental consequences. First, they will make 
information on biological-diversity conservation and sustainable use available to developing countries 
that would not otherwise have access to it. Second, they would provide researchers in developing 
countries with some ideas as to what kinds of information need to be collected in their own countries. 
These two consequences suggest slightly different institutional arrangements. The first case can be 
implemented through links with institutions whose aim is to disseminate information per se. The 
second would be related more specifically to research institutions. The problem, however, is that it is 
not possible to determine in advance the manner in which that information is likely to be used, and it 
would be unwise at this stage to restrict information to certain kinds of institutions. The priority 
should be to promote measures that allow for the widest range of access.
62. The linking of develop ing-country-based institutions to their counterparts in industrialised 
countries would only facilitate the process of technology procurement. Measures will need to be 
introduced in developing countries to deal specifically with dissemination, use and management. 
There are numerous options, ranging from on-line access to publications and other media. All of these 
need to be explored. The starting-point for information search and acquisition would be to establish 
direct links with the numerous information facilities that exist in industrialised countries. These 
facilities serve a wide range of purposes, covering activities such as product information, policy 
information and public education. These variations need to be taken into account when designing 
information-search and -acquisition systems.
63. In some developing countries, the macroeconomic and other institutional conditions are not 
favourable to the development and sustenance of technology partnerships. For example, the instability 
of local currencies, the lack of an adequate or reliable infrastructure, the lack of incentives for 
attracting foreign enterprises, and a poor or inadequate legal framework governing inter-institutional 
or inter-firm transactions and collaborations are major factors hindering the establishment of long- 
term, strategic technology partnerships.
64. There is a need for developing-country governments to create policy and legal measures that 
favour the formation of technology partnerships between their institutions and private firms on the one
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hand, and private sector firms and R&D institutions from some of the industrialised countries on the 
other. Such partnerships could be extended to cover the exchange of value-added genetic material for 
new technological knowledge and technological capability building: a developing country could 
provide value-added genetic material to a developed-country firm or public R&D institution in 
exchange for new technology in the form of knowledge, information, the training of local scientists, 
and possibly equipment. This exchange could take place through collaborative R&D. The advantage 
of this mechanism is that the foreign firm and/or public R&D institutions would bring into the 
partnership technological know-how in new areas such biotechnology.
65. The Clearing-house Mechanism (CHM), established as required under Article 18(3) of the 
Convention, will play a key role in promoting technical and scientific co-operation. The CHM could 
be developed as: (a) be a source of new information on global scientific and technical R&D activities, 
including information on new conservation and sustainable-use technologies; (b) a link between 
developing-country researchers and/or institutions, including private sector firms, and the R&D 
centres and firms of developed countries; (c) a means of providing developing countries with 
information on ways of establishing technology partnerships, including assisting them to formulate 
legal measures (specific technology partnership contracts, for example) and appropriate technology 
procurement strategies; and (d) a means of access to new sources of private-sector funding by 
developing-country institutions.
66. The CHM could facilitate the exchange and dissemination of information by ensuring that 
new information is put on electronic-communications systems such as the Internet. In fact, the CHM 
could establish its own system for disseminating information. It can also play an active role in 
assisting developing countries to develop national information systems or databanks on issues relevant 
to the Convention. This can be achieved through training developing-country personnel in new 
information-management systems.

IV. PRIORITY ISSUES

4.1 Technological capacity building

67. The issues addressed in Articles 16 and 18 regarding technological development as well as 
technical and scientific co-operation are part of the larger agenda of building technological capacity in 
developing countries in order to facilitate the implementation of the three objectives of the 
Convention. In this context, priority should be given to the identification of ways to promote 
technological capacity in developing countries. The evidence provided above shows that technological 
capacity building is usually a result of efforts made by the developing countries. In this regard, a great 
measure of responsibility for developing the necessary technology will lie with the countries that are 
seeking to build up such capacity. The Convention, by emphasising mutual arrangements, provides a 
strong basis for forging a variety of multilateral and bilateral arrangements that involve technological 
co-operation.

4.2 Technology, international trade and human capital

68. Discussions of national policy formation need to take into account the role of international 
trade in technological development. There is ample evidence that foreign investment is the most
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important vehicle for technology transfer. It is through such investment that the technological 
landscape of most newly industrialising countries has been transformed so rapidly in recent decades. 
But the ability of countries to derive greater benefits from foreign direct investment is dependent on 
the available human capital, a wide range of incentive schemes, and long-term technological- 
development goals. Investing in human capacity is just starting to feature as a critical policy issue in 
technology development and will, in the near future, emerge as one of the most important areas of 
policy concern for most developing countries.

4.3 National and sectoral policies

69. In light of the above assessment, it is evident that issues related to the access to and transfer of 
technology cannot be addressed in isolation from other priorities in the Convention. Of particular 
relevance are issues related to specific programme areas already identified by the Conference of the 
Parties, such as marine and coastal biological diversity, and agricultural biological diversity, as well as 
other potential items such as forest biological diversity and freshwater biological diversity. Such an 
approach would be consistent with the provisions of Article 6 on general measures for the 
conservation and sustainable use of biological diversity, particularly paragraph 2, which calls upon the 
Contracting Parties to: “Integrate, as far as possible and as appropriate, the conservation and 
sustainable use of biological diversity into relevant sectoral or cross-sectoral plans, programmes and 
policies”. In this regard, the SBSTTA may wish to recommend to the Conference of the Parties that 
issues related to the access to and transfer of technology be integrated into the relevant sectoral and 
cross-sectoral issues, with particular emphasis on marine and coastal biological diversity and 
agricultural biological diversity, among others.
70. The integration of technological issues into specific sectoral programmes will need to be 
accompanied by certain policy reforms at the national level that promote technological innovation and 
change. Such policy-reform initiatives could be considered in the context of the implementation of 
Article 6 and be related to Article 10 on the sustainable use of the components of biological diversity. 
The SBSTTA may wish to recommend to the Conference of the Parties that measures for sharing 
information on and experiences of policy approaches used in promoting technological innovation in 
general, and biotechnology in particular, be identified. Such measures would also include the sharing 
of experiences in other relevant fields, such as technologies for the restoration of degraded areas and 
low eternal-input agriculture.

4.4 Technology identification and assessment

71. Such an integrated approach would also make it possible for the Contracting Parties to 
identify areas of priority in the identification, assessment and selection of technologies for solving 
specific problems. The SBSTTA may wish to recommend to the Conference of the Parties that the 
process of identifying technologies of relevance to the conservation and sustainable use of biological 
diversity in specific areas be started. Such identification should be linked to specific problems 
identified by developing countries through a process that involves key actors such as the private sector 
and local research institutions. Activities aimed at identifying and assessing technologies need to be 
considered in the context of market-based operations, especially in light of the need to link technology 
assessment to the formulation of national policies that promote local technological innovations.
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4.5 Scientific, technical and technological co-operation

72. The issue of technical and scientific co-operation as outlined in Article 18 has so far been
discussed mainly in the context of the Clearing-house Mechanism. The CHM is an important starting- 
point in promoting the exchange of information on the available technological options. The concerns 
of Article 18, however, go further than this. Article 18(2) appeals to each Contracting Party to 
“promote technical and scientific co-operation with other Contracting Parties, in particular developing 
countries, in implementing this Convention, inter alia, through the development and implementation 
of national policies. In promoting such co-operation, special attention should be given to the 
development and strengthening of national capabilities, by means of human resources development 
and institution building”.
73. Further, Article 18(4) calls upon the Contracting Parties to, “in accordance with national
legislation and policies, encourage and develop methods of co-operation for the development and use 
of technologies, including indigenous and traditional technologies, in pursuance of the objectives of 
this Convention. For this purpose, the Contracting Parties shall also promote co-operation in the 
training of personnel and exchange of experts”. Finally, Article 18(5) requires that the “Contracting 
Parties shall, subject to mutual agreement, promote the establishment of joint research programmes 
and joint ventures for the development of technologies relevant to the objectives of this Convention”. 
One of the starting-points for such joint ventures may be the exchange of information on joint-venture 
experiences and the available technologies. Part of this can be carried out through the Clearing-house 
Mechanism.
74. The above provisions form a basis on which the SBSTTA can recommend to the Conference 
of the Parties that a process be initiated to promote a variety of partnerships involving access to 
genetic resources and access to technology, taking into account the need to build technological 
capacity in developing countries. The SBSTTA may also wish to review the degree to which current 
financial arrangements promote technical and scientific co-operation as envisaged in Articles 20 and 
21 on financial resources and mechanisms. The role of official development assistance (ODA) may 
require further re-examination, especially in light of the fact that ODA has often been considered as 
one of the ways of transferring technology to developing countries.
75. The SBSTTA may also wish to recommend to the Conference of the Parties that it consider 
the need for a subsidiary body under the Conference of the Parties to deal with issues related to the 
overall implementation of the Convention. Such a body could oversee the implementation of the 
Clearing-house Mechanism and other activities under Articles 16 and 18, as well as the related 
financial resources and mechanism issues. Such an organ could also oversee issues related to national 
reporting and other forms of national communication. It could be an appropriate forum for considering 
those aspects of Articles 6, 10, 16, 18, 19, 20 and 21 that are specific to the implementation of the 
Convention.

4.6 Private-sector involvement

76. As envisaged in Article 18(5), the SBSTTA may wish to undertake a detailed exploration of 
how to involve the private sector in the implementation of the Convention in general, and in 
technological development in particular. Considering the role of the private sector could be reinforced 
by Article 10(e), which calls upon each Contracting Party to “encourage co-operation between its 
governmental authorities and its private sector in developing methods for sustainable use of biological
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resources”. The role of the private sector in promoting technological co-operation needs to be given 
priority in the deliberations of the SBSTTA and of the Conference of the Parties.
77. The Liaison Group on Technology could form a basis for exploring ways and means by which 
the private sector could play a greater role in the implementation of the Convention, especially in 
promoting the application of technologies for the conservation and sustainable use of biological 
diversity.
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1. BACKGROUND

1. By recommendations I/2 and I/9, the SBSTTA decided to include in the draft provisional 
agenda for its second meeting the item: "Ways and means to identify and protect the knowledge, 
innovations and practices of indigenous and local communities embodying traditional lifestyles, and 
to compensate through the equitable sharing of the benefits arising from the use of such knowledge, 
innovations and practices, in accordance with Article 8(j) of the Convention on Biological Diversity" 
(UNEP/CBD/COP/2/5).
2. In its decision II/1, the Conference of the Parties took note of the report of the first meeting of
the SBSTTA and requested the second meeting of the SBSTTA, in considering its programme of work 
for 1996, to ensure that the programme is based on the priorities set in the programme of work for the 
Conference of the Parties for 1996 and 1997, as contained in decision II/18.
3. In its decision II/18, the Conference of the Parties decided to consider at its third meeting in
1996 the agenda item: "Knowledge, innovations and practices of indigenous and local communities - 
Implementation of Article 8(j)".
4. The present note has been prepared by the Secretariat to assist the SBSTTA in its
consideration of this item and with the preparation of scientific, technical and technological advice to 
the Conference of the Parties on options for the implementation of Article 8(j). The note draws upon a 
previous note prepared by the Interim Secretariat for the second session of the Intergovernmental 
Committee on the Convention on Biological Diversity entitled Farmers Rights and Rights o f Similar 
Groups - The rights o f indigenous and local communities embodying traditional lifestyles: experience
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and potential for implementation o f Article 8(j) o f the Convention on Biological Diversity 
(UNEP/CBD/IC/2/14).
5. The present note updates the information contained in section 2 of the previous note 
("Existing Mechanisms: Insight for Implementation?"), and offers further recommendations on ways 
and means to implement Article 8(j) and a possible process by which the necessary work might be 
undertaken.
6. The meeting will also have before it document UNEP/CBD/SBSTTA/2/Inf3, prepared by the 
Secretariat in accordance with paragraph 2(a) of decision II/9 of the Conference of the Parties, as a 
contribution to the preparation of the Report of the Secretary-General on "Traditional forest-related 
knowledge" to be submitted to the third session of the Intergovernmental Panel on Forests.
7. The provisions of Article 8(j) are closely linked to those of Articles 10(c), 17.2 and 18.4, and 
the SBSTTA may wish to consider possible advice to the Conference of the Parties on the merits of a 
co-ordinated consideration of these Articles and recommend an appropriate process for this.

2. THE CONVENTION’S PROVISIONS ON INDIGENOUS AND LOCAL
COMMUNITIES EMBODYING TRADITIONAL LIFESTYLES.

8. Indigenous and local communities have been developing, conserving and sustainably using 
the biological resources on their lands and territories for millennia. Indigenous and local communities 
have developed a wide variety of plants and animals for food, medicine and other purposes. 
Traditional knowledge has and will continue to give critical clues to scientists in the agricultural, 
medicinal and industrial fields. In addition, traditional knowledge provides important directions for 
natural resource use and ecosystem management. Indigenous and local communities not only have 
extensive knowledge of their surrounding environment, but they also have an important role in 
implementing any conservation policy on the ground.
9. The Convention recognises the importance of indigenous and local communities to the 
conservation and sustainable use of biological diversity. It also recognises that indigenous and local 
communities should share in the benefits derived from ideas and innovations they have developed that 
prove useful to others. Indeed, these communities need incentives to conserve, if they are to resist 
pressure from other economic interests which may have adverse impacts on biological diversity.
10. In the Preamble, the Contracting Parties recognise:

"the close and traditional dependence of many indigenous and local communities 
embodying traditional lifestyles on biological resources, and the desirability of 
sharing equitably benefits arising from the use of traditional knowledge, innovations 
and practices relevant to the conservation of biological diversity and the sustainable 
use of its components".

11. Implicit in the recognition of the desirability of sharing benefits with these communities is the 
notion that communities should receive benefits when techniques or knowledge from their traditional 
practices become more widely used and valued. The paragraph recognises the links between the 
conservation of biological diversity and of cultural diversity, and the dependence of such communities 
on the continuation of their traditional access to biological resources. In addition, it recognises that
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their knowledge of biological resources and techniques for use may have value outside the 
communities themselves.
12. Article 8(j) casts the recognition of the Preamble as a legal obligation as follows:

"Each Contracting Party shall, as far as possible, and as appropriate ...:

"(j) Subject to its national legislation, respect, preserve and maintain knowledge, 
innovations and practices of indigenous and local communities embodying traditional 
lifestyles relevant for the conservation and sustainable use of biological diversity and 
promote their wider application with the approval and involvement of the holders of 
such knowledge, innovations and practices and encourage the equitable sharing of 
benefits arising from the utilisation of such knowledge, innovations and practices".

13. The obligations of Article 8(j) can be described as containing several requirements. They are 
that each Party, subject to its national legislation, shall:

(i) respect, preserve and maintain the knowledge, innovations and practices of 
indigenous and local communities embodying traditional lifestyles relevant for the 
conservation and sustainable use of biological diversity;
(ii) promote the wider application of such knowledge, innovations and practices with the 
approval and involvement of the holders;
(iii) encourage the equitable sharing of the benefits arising from the use of such 
knowledge, innovations and practices.

14. In keeping with the general orientation of the Convention, this provision leaves it up to
individual countries to determine how it will be implemented. In addition, Article 8(j) subjects its 
obligations to national legislation implying that existing national legislation will take precedence.
15. Several other articles contain references to indigenous and local communities. Article 10(c) 
states that each Contracting Party shall "protect and encourage customary use of biological resources 
in accordance with traditional cultural practices that are compatible with conservation or sustainable 
use requirements". Article 17.2 includes indigenous and traditional knowledge among the categories 
of information that are to be exchanged among Parties. Finally, Article 18.4 commits countries to 
"encourage and develop methods of co-operation for the development and use of technologies, 
including indigenous and traditional technologies, in pursuance of the objectives of this Convention". 
These provisions overlap with Article 8(j) and thereby mutually reinforce each other and further 
elucidate the requirements of Article 8(j). The closely related nature of all these provisions points to 
the advantages of dealing with them together in any consideration of the rights of local and indigenous 
communities which arise from provisions of the Convention.

3. RECENT DEVELOPMENTS

16. This section will briefly update the information contained in section 2 ("Existing
Mechanisms: Insights for Implementation?") of UNEP/CBD/IC/2/14. The order in which this 
information is presented reflects the structure of that note and does not imply any order of priority.
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3.1 ILO Convention No.169: Convention on Indigenous and Tribal Peoples in Independent 
Countries

17. ILO Convention No.169 addresses in Parts I ("General Policy") and II ("Land") issues relevant 
to the implementation of Article 8(j) of the Convention. Article 2, paragraph 2 (b), provides for action 
to protect the rights of indigenous peoples, including measures "promoting the full realisation of the 
social, economic and cultural rights of these peoples with respect for their social and cultural identity, 
their customs and traditions and their institutions". Article 4 provides that "special measures shall be 
adopted as appropriate for safeguarding the persons, institutions, property, labour, cultures and 
environment of the peoples concerned" in accordance with their own "freely-expressed wishes".
18. Article 13 obligates governments to "respect the special importance for the cultures and 
spiritual values of the peoples concerned of their relationship with the land or territories [..] which 
they occupy or otherwise use, and in particular the collective aspects of this relationship". Article 14 
provides that "the rights of ownership and possession of the peoples concerned over the lands which 
they traditionally occupy shall be recognised" and Article 15 provides that "the rights of peoples 
concerned to the natural resources pertaining to their lands shall be specially safeguarded. These 
rights include the right of these peoples to participate in the use, management and conservation of 
these resources." Intellectual property rights of indigenous and tribal peoples are not dealt with as 
such in ILO Convention No.169.
19. A further three countries (Denmark, Guatemala and Honduras) have ratified ILO Convention 
No.169, bringing the total to ten countries, and ratification is under serious consideration in a number 
of other countries. Germany has enacted legislation linking its development assistance to ILO 
Convention No.169 and several countries, including the Netherlands, are examining ratification with a 
view to orienting their development assistance programmes to the provisions of the Convention.

3.2 Commission on Human Rights

3.2.1 Draft United Nations Declaration on the Rights of Indigenous Peoples

20. In its resolution 1995/32 of 3 March 1995, the Commission on Human Rights decided to
establish an open-ended inter-sessional working group to elaborate a draft United Nations Declaration 
on the Rights of Indigenous Peoples, considering the draft agreed upon by the members of the 
Working Group on Indigenous Populations and contained in the Annex to resolution 1994/45 of the 
Sub-Commission on Prevention of Discrimination and Protection of Minorities.
21. The background to the draft declaration and the relevance to the Convention on Biological 
Diversity of various provisions in the draft adopted by the Sub-Commission were discussed in the 
previous Note (UNEP/CBD/IC/2/14) and will not be repeated in the present Note.
22. The working group established by the Commission on Human Rights held its first session in
Geneva from 20 November to 1 December 1995 and will hold its second session in October 1996.
23. In its resolution 1995/32, the Commission on Human Rights requested the Secretary-General 
to invite Governments, intergovernmental organisations, non-governmental organisations in 
consultative status with the Economic and Social Council and organisations of indigenous people
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authorised to participate to submit, for consideration by the working group, comments on the draft 
declaration.

3.2.2 Protection of the heritage of indigenous people

24. At its forty-seventh session in 1995, the Sub-Commission on the Prevention of Discrimination 
and Protection of Minorities considered the final report submitted by the Special Rapporteur on the 
protection of the heritage of indigenous people (E/CN.4/Sub.2/1995/26) and the Annex containing 
draft principles and guidelines for the protection of the heritage of indigenous people. This report 
represents an expansion of the Special Rapporteur’s earlier study on the protection of the cultural and 
intellectual heritage of indigenous peoples (E/CN.4/Sub.2/1993/28).
25. The report contains, in its Annex "Principles and Guidelines for the Protection of the Heritage 
of Indigenous Peoples" provisions of relevance to the issues raised by Article 8(j) of the Convention. 
Of particular relevance are paragraphs 6 (Principles) and 12, 36, 41, 56 and 58 (Guidelines). The 
report also recommends "the convening of a United Nations technical meeting [..] to propose mainly 
practical modalities for the co-operation of relevant United Nations bodies and specialised agencies in 
protecting the heritage of indigenous peoples" (para.33).
26. Resolution 1995/40 of the Sub-Commission requested the Special Rapporteur to prepare a 
supplementary report on the basis of comments and information received from Governments, 
indigenous communities and intergovernmental and non-governmental organisations concerned, and 
to submit it to the Sub-Commission at its forty-eighth session in 1996. In response to a request from 
the Special Rapporteur, the Secretariat has provided relevant information concerning the Convention 
for inclusion in the supplementary report.

3.2.3 Treaties, agreements and other constructive arrangements between States and 
indigenous populations

27. In its resolution 1989/77 of 24 May 1989, the Economic and Social Council approved the 
recommendation of the Commission on Human Rights that a study be conducted on the potential 
utility of treaties, agreements and other constructive arrangements between indigenous populations 
and Governments for the purpose of ensuring the promotion and protection of the human rights and 
fundamental freedoms of indigenous populations.
28. A first progress report was submitted to the Working Group on Indigenous Populations and to 
the Sub-Commission by the Special Rapporteur in 1992. A second progress report was submitted in 
1995 and a third progress report will be considered by the Sub-Commission at its forty-eighth session 
in 1996.

3.2.4 Evolution of standards concerning the rights of indigenous people

29. At its forty-seventh session in 1995, the Sub-Commission requested (in resolution 1995/38)
that the Chairperson-Rapporteur of the Working Group on Indigenous Populations prepare a working
paper on the concept of "indigenous people". This working paper (E/CN.4/Sub.2/AC.4/1996/2) was 
considered by the Working Group at its fourteenth session (29 July to 2 August 1996) and will be
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considered by the Sub-Commission at its forty-eighth session. It contains an historical review of 
international practice and critical legal analysis, with conclusions and recommendations.

3.2.5 Consideration of a permanent forum for indigenous people

30. In the Vienna Declaration and Programme of Action, the World Conference on Human Rights 
recommended that the establishment of a permanent forum for indigenous people in the United 
Nations system be considered. Following consideration of this recommendation by the General 
Assembly and by the Commission on Human Rights, the Centre for Human Rights organised a 
workshop on the possible establishment of a permanent forum in the United Nations system. This 
workshop was held in Copenhagen in June 1995 at the invitation of the Government of Denmark and 
the Greenland Home Rule Government.
31. The report of this workshop (E/CN.4/Sub.2/AC.4/1995/7) was considered by the Working 
Group on Indigenous Populations which supported the idea that a permanent forum be established in 
the course of the International Decade of the World’s Indigenous People. The Working Group felt that 
such a forum: should report to the Economic and Social Council; should be open to all indigenous 
people; and that its mandate should cover issues such as human rights, health, development, 
environment, education and culture (E/CN.4/Sub.2/1995/24).
32. The Sub-Commission endorsed the Working Group’s recommendations in its resolution 
1995/39 of 24 August 1995. The General Assembly, in its resolution 50/157, recommended that the 
Secretary-General undertake a review of the existing mechanisms, procedures and programmes within 
the United Nations concerning indigenous people, and report to the General Assembly at its fifty-first 
session. The Secretariat, in response to a request from the Centre for Human Rights, has provided 
relevant information on the Convention on Biological Diversity for the preparation of the 
Secretary-General'sreview.

3.3 United Nations Conference on Environment and Development and the Commission on
Sustainable Development

33. The previous note (UNEP/CBD/IC/2/14, paras.49 and 50) considers instruments containing 
provisions on indigenous and local communities and biological diversity adopted at the United 
Nations Conference on Environment and Development and the Commission on Sustainable 
Development. These include Principle 22 of the Rio Declaration, chapter 26 of Agenda 21, and 
principles 5(a) and 12(d) of the Forest Principles.
34. At its third session in 1995, the Commission on Sustainable Development established an 
open-ended ad hoc Intergovernmental Panel on Forests. Programme element 1.3 of the Programme of 
Work of the Panel requires the Panel to make recommendations on how "consistent with the terms of 
the Convention on Biological Diversity, [to] encourage countries to consider ways and means for the 
effective protection and use of traditional forest-related knowledge, innovations and practices of 
forest-dwellers, indigenous people and other local communities, as well as fair and equitable sharing 
of benefits arising from such knowledge, innovations and practices."
35. The contribution to the preparation of the Report of the Secretary-General for the substantive 
discussion of this programme element at the third session of the Panel, prepared by the Secretariat in
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accordance with decision II/9 of the Conference of the Parties, is contained in document 
UNEP/CBD/SBSTTA/2/Inf3.

3.4 Policies of Multilateral Development Banks and International Agencies

3.4.1 The World Bank

36. Operational Directive (OD) 4.20 ("Indigenous Peoples") is the principal policy statement of
the World Bank on the relationship between its operations and indigenous people paragraph 8 of OD 
4.20 states:

"the Bank’s policy is that the strategy for addressing the issues pertaining to 
indigenous peoples must be based on the informed participation of the indigenous 
people themselves. Thus, identifying local preferences through direct consultation, 
incorporation of indigenous knowledge into project approaches, and appropriate early 
use of experienced specialists are core activities for any project that affects 
indigenous peoples and their rights to natural and economic resources."

37. The World Bank is currently preparing an Operational Directive on social assessment,
following which a revision of OD 4.20 will take place. The Bank’s Operational Policies, Bank 
Procedures and Good Practices for Natural Habitats (OP/BP/GP 4.04) and for Forestry (OP/BP/GP 
4.36) are also relevant.

3.4.2 The Inter-American Development Bank (IDB)

38. In 1990 the IDB issued guidelines for dealing with environmental and social impacts in its 
operations. These guidelines are contained in Strategies and Procedures on Socio-Cultural Issues as 
Related to the Environment, and include:

"[T]he recognition that indigenous people have a unique socio-cultural heritage that 
should be preserved for future generations; that they are part of the biological 
diversity of the ecosystems they inhabit and are very valuable sources of knowledge 
on tropical species and on proven technologies for management of fragile ecosystems; 
that this body of knowledge should be preserved, understood and utilised; and that 
indigenous populations should be recognised as natural allies in the solutions to 
safeguard the environment."

39. In 1995 the IDB established an Indigenous Peoples and Community Development Unit and is 
currently in the process of drafting a strategy on indigenous people for submission to its Policy 
Committee in late 1996 or early 1997.
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3.4.3 The Asian Development Bank (ADB)

40. In 1994 the ADB began drafting its first policy on indigenous people. Following agreement 
between indigenous peoples' organisations and the ADB on a consultative process, a revised draft of 
the policy paper has been prepared and will form the basis for national-level consultations with 
indigenous representatives, expected to take place in August and September 1996. Based on these 
consultations, another draft will be prepared for presentation to the ADB Board of Executive Directors 
in October 1996 and it is hoped that a final policy statement on indigenous people will be approved by 
the Board by the end of the year.

3.4.4 The African Development Bank (AfDB)

41. The AfDB has no specific policies on indigenous or local communities. In June 1996 the 
president of the AfDB stated that the Bank "is committed to ensure that the development process 
promotes indigenous people’s participation and encourages full consideration for their dignity, human 
rights and cultural uniqueness.[.] The Bank recognises that indigenous and forest-dwelling 
populations are important social actors in forest-related programmes [possessing] forestry-relevant 
knowledge and skills".

3.4.5 The European Bank for Reconstruction and Development

42. The EBRD has no policy on indigenous and local communities. Its guidelines on "political 
aspects of the mandate of the European Bank in relation to ethnic minorities" support the principles 
contained in the Final Act of the Helsinki Agreement and in the European Convention on Human 
Rights.

3.4.6 The United Nations Development Programme (UNDP)

43. The UNDP has prepared draft Guidelines for support to indigenous peoples' The operational 
part of these guidelines is mainly adapted from ILO Convention No.169 and the Draft Declaration on 
the Rights of Indigenous Peoples agreed upon by the Working Group on Indigenous Populations. It is 
anticipated that the draft guidelines will be submitted to the Executive Board of UNDP in late 1996.

44. Paragraph 22 of the draft guidelines states:
"Projects that gather, use and/or are based upon indigenous customary knowledge 
should include measures that promote the recognition of this knowledge as 
"intellectual property", as well as measures that prevent the dissemination of this 
knowledge without prior consent of the "proprietors" or without any 
acknowledgement or compensation to the indigenous custodians of this knowledge."
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45. The UNDP is supporting the Indigenous Knowledge Programme' to be implemented through 
the Indigenous Peoples Biodiversity Network (IPBN) and the International Development Research 
Centre (IDRC) of Canada. In the Programme Justification, UNDP states:

(i) "For several reasons, the discussion on the need to preserve indigenous knowledge 
systems has taken place in a 'policy vacuum'. At the global level, indigenous peoples' 
organisations and representatives have hardly been allowed to participate in the discussion.
[..] At the national level, few countries have begun to discuss national policies and strategies 
with regard to bioprospecting and the preservation of indigenous knowledge. At the local 
level, communities and local authorities are usually unaware of the value and importance of 
the innovation system. This 'vacuum' has allowed scientists and industries to conduct 
research on indigenous knowledge without paying attention to some important broader, 
longer-term concerns and doubts. For example, with regard to the integrity of innovation 
systems, it is seriously doubted that it is possible to commidify and commercialise 
knowledge without destroying the continuation of the social structures that have generated 
this knowledge and on which the livelihoods of many indigenous communities depend. [..] 
Similarly, but at another level of abstraction, how do intellectual property rights over 
products based on biological resources relate to the sovereign rights - as reaffirmed in the 
Convention on Biological Diversity - of States over biological resources" (draft project 
proposal, 31 August 1995, section B, para.I.8);
(ii) "[It] is of the utmost importance that indigenous people get the opportunity to voice 
and put forth their concerns, that they be able to ensure the continuation of indigenous 
innovation systems, and that they initiate their own programmes to protect their knowledge 
from being lost and appropriated without fair compensation" (para.I.9);
(iii) "The overall question is how to preserve the social structures that have generated and 
continue to generate knowledge within indigenous communities. The basic issues to be 
tackled by this programme are how to strengthen the capacity of indigenous peoples to 
defend and advocate for their own interests in this area and to prepare and implement 
activities that ensure the continuation of their innovation systems" (para.I.10).

46. The UNDP expects that at the end of this programme:
(i) the overall awareness of governments, scientists, environmentalists, indigenous 
communities, and others as to the importance of conserving indigenous knowledge systems 
as an integral part of the social structures of indigenous peoples'and farmers' communities 
will have been raised;
(ii) the capacity of key indigenous peoples' organisations to advocate the positions and 
interests of indigenous peoples, to conduct research on matters related to the conservation of 
their knowledge, and to conduct policy analysis and formulation will have been enhanced;
(iii) studies will have been conducted on, for example, the relation between biodiversity 
conservation and indigenous knowledge, bioprospecting agreements, intellectual property 
rights and customary laws, and the relations between indigenous knowledge and the 
emancipation of indigenous peoples; and
(iv) pilot projects will have been implemented in indigenous communities aimed at the 
revitalisation [and] strengthening of indigenous knowledge systems (draft project proposal, 31 
August 1995, Summary, page 2).
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47. The project steering committee is constituted entirely by indigenous members. UNDP and 
donor agencies make up an advisory group. A secretariat is being established and two small-grants 
funds for participatory research and for community development projects are being set up.

3.5 Declarations of indigenous peoples

48. The previous note considered the Charter of the Indigenous-Tribal Peoples of the Tropical 
Forests, the Kari-Oca Declaration of Indigenous Peoples on Environment and Development, and the 
Mataatua Declaration on Cultural and Intellectual Property Rights of Indigenous Peoples 
(UNEP/CBD/IC/2/14, paragraphs 51 to 56).
49. As part of the preparatory process for the Indigenous Knowledge Project referred to above, 
three regional meetings of representatives of indigenous peoples were held:

(i) the Regional Meeting on Intellectual Property Rights and Biodiversity organised by 
the Coordinadora de las Organizaciones Indígenas de la Cuenca Amazônica (COICA), Santa 
Cruz de la Sierra, Bolivia, 28-30 September 1994;
(ii) the Asian Consultation Workshop on the Protection and Conservation of Indigenous 
Knowledge organised by Partners of Community Organisations in Sabah (PACOS) and the 
Southeast Asia Regional Institute for Community Education (SEARICE), TVRC Tambunan, 
Sabah, Malaysia, 24-27 February 1995;
(iii) the Consultation of Indigenous Peoples' Knowledge and Intellectual Property Rights
organised by the Pacific Concerns Resource Centre (PCRC), Suva, Fiji, April 1995.

50. The final statements of these meetings address issues raised by the provisions of Article 8(j).

3.6 Traditional Knowledge Networks

51. The increasing interest in, and preoccupation with, questions related to the knowledge,
innovations and practices of traditional and local communities is demonstrated by the growing 
number of traditional knowledge networks established by scientific, indigenous and 
non-governmental organisations. A list of access points to those networks currently identified by the 
Secretariat is contained in document UNEP/CBD/SBSTTA/2/Inf.3, Annex 3.
52. Further sources can be found in The People and Plants Handbook: sources for Applying 
Ethnobotany to Conservation and Community Development being produced under the People and 
Plants Initiative of WWF, UNESCO and the Royal Botanic Gardens, Kew (UK).

3.7 Codes of conduct of professional/academic/research organisations, private sector 
arrangements, and public sector arrangements

53. The previous note considered examples of such arrangements known to the Secretariat at the 
time (UNEP/CBD/IC/2/14, paras.61 to 75).
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4. PREVIOUS CONSIDERATION OF THE KNOWLEDGE, INNOVATIONS AND
PRACTICES OF INDIGENOUS AND TRADITIONAL COMMUNITIES UNDER THE 
CONVENTION

54. The Open-ended Intergovernmental Meeting of Scientific Experts on Biological Diversity 
(Mexico City, 11-15 April 1994) considered under item 3(c) of its agenda ("Identification of 
innovative, efficient and state-of-the-art technologies and know-how relating to the conservation and 
sustainable use of biological diversity and the ways and means of promoting development and/or 
transferring such technologies") the sub-item "Ways to integrate, in modern management practices, 
knowledge, innovations and practices of indigenous and local communities embodying traditional 
lifestyles"'.
55. The Meeting adopted the paper prepared by the open-ended sub-group established to address 
this sub-item. The paper is reproduced as Annex VII to the Report of the Meeting 
(UNEP/CBD/IC/2/11). Relevant traditional knowledge and technologies are also identified in:
(i) Annex II: Indicative list of technologies and know-how relevant to the identification, 
characterisation and monitoring of ecosystems, species and genetic resources:

-traditional knowledge about local ecosystems (I.(e));
-traditional knowledge about ecosystem function (II.(g));
-traditional knowledge of territories and habitats (III.(f));
-traditional and advanced taxonomies (IV.(a));
-uses, both traditional and current (IV.(b));
-traditional knowledge of [technologies to determine species and genetic resource status] 
and of population norms over time (V.(e));
-traditional techniques for communication and information transmittal (VI.(d));

(ii) Annex III: Indicative list of technologies appropriate for the in-situ conservation of 
components of biological diversity:

-traditional knowledge and technologies for in-situ conservation (I.(h));
(iii) Annex V: Indicative list of technologies for sustainable use of biological diversity and its 
components:

-spiritual and cultural uses (I.(b));
-traditional medicine production techniques (II.1.(e));
-natural resource management with the use of indigenous knowledge and 
technologies (II.2.(b));
-methodologies for evaluation of biological diversity, including non-economic 
values such as existence, religious, ethical and cultural values (III.(a));

(iv) Annex VI: Indicative list of ways and means of promoting development and/or transferring of 
innovative, efficient and state-of-the-art technologies relevant to the conservation and sustainable use 
of biological diversity:
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-both traditional and modern technologies are necessary to implement the 
Convention on Biological Diversity (III.(a));

(v) Annex VIII: Indicative list of scientific and technical programmes for training in conservation 
of biological diversity and sustainable use of its components (at regional, national and local levels):

-traditional culture knowledge transmittal (II.a.(ii));
(vi) Annex IX: Data collection, management and transfer

-ethnobiological [data collection] techniques (I.(g));
-traditional information management systems (II.(e));
-traditional transmittal techniques, e.g., puppetry, songs, dance, plays (III.(e)).

56. The Interim Secretariat prepared a note for the second meeting of the Intergovernmental 
Committee on the Convention on Biological Diversity containing a suggested Agenda for Scientific 
and Technological Research (UNEP/CBD/IC/2/Inf.2). Item 9 of this proposed agenda related to 
"studies on ethnobiology and adaption [sic] of traditional knowledge and skills (Articles 8(j) and 
10(c))". The objectives would be to: (a) identify traditional knowledge; (b) develop means to maintain 
traditional knowledge; and (c) identify means to apply traditional knowledge to conservation of 
biological diversity and sustainable use of its resources. Eight examples of facilitating research 
activities were offered.
57. Details of the consideration by the second meeting of the Intergovernmental Committee on 
the Convention on Biological Diversity of the report of the Open-ended Intergovernmental Meeting of 
Scientific Experts on Biological Diversity, of the suggested Agenda for Scientific and Technological 
Research, and of "The rights of indigenous and local communities embodying traditional lifestyles: 
experience and potential for implementation of Article 8(j) of the Convention on Biological Diversity" 
are contained in document UNEP/CBD/COP/1/4 (Report o f the Intergovernmental Committee on the 
Convention on Biological Diversity), paragraphs 211-221 and 235.

5. ARTICLE 8(j) OF THE CONVENTION ON BIOLOGICAL DIVERSITY

58. As noted before, Article 8(j) can be interpreted as requiring Parties subject to their national 
legislation (both current and, by implication, future legislation) to:

(i) respect, preserve and maintain the knowledge, innovations and practices of 
indigenous and local communities embodying traditional lifestyles relevant to the 
conservation and sustainable use of biological diversity;
(ii) promote the wider application of such knowledge, innovations and practices with the 
approval and involvement of the holders;
(iii) encourage the equitable sharing of the benefits arising from the use of such 
knowledge, innovations and practices.
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5.1 Respect, preserve and maintain the knowledge, innovations and practices of indigenous
and local communities

59. This requirement of Article 8(j) is echoed in Article 10(c), which requires Parties to "protect 
and encourage customary use of biological resources in accordance with traditional cultural practices 
that are compatible with conservation or sustainable use requirements". Such customary uses can be 
considered to be synonymous with the "practices" referred to in Article 8(j), when both are relevant to 
or compatible with the conservation and sustainable use of biological resources.
60. Taken together, these provisions therefore require Parties to recognise that biological diversity 
is maintained, and very often enhanced, by the knowledge, innovations and practices of indigenous 
and local communities and that the preservation and maintenance of biological diversity goes 
hand-in-hand with the preservation and maintenance of cultural diversity. In order that indigenous and 
local communities may continue to maintain and develop their knowledge, innovations and practices 
(in other words, are able to ensure their cultural survival), they need secure access to the basis of such 
biological diversity and its components - their traditional lands.
61. The need for Governments to recognise and guarantee rights to land for indigenous and 
traditional communities is thus a prerequisite both for the preservation and maintenance of the 
knowledge, innovations and practices referred to in Article 8(j), and for the protection of customary 
use of biological resources referred to in Article 10(c). In the absence of such rights, cultural diversity 
will be lost and this loss is likely to be accompanied by a corresponding loss of biological diversity 
and of traditional ecological knowledge. The Contracting Parties have recognised this in the first 
section of preambular paragraph 12 of the Convention.
62. The "respect" referred to in Article 8(j) can thus be taken to include the requirement for 
Parties to respect the entitlement of indigenous and traditional communities to secure tenure of their 
traditional lands. In order to fulfil their requirements under this Article, Parties are thus obligated to 
enact a legal framework and to take the necessary administrative measures to ensure that the rights to 
land of indigenous and local communities are safeguarded.
63. There is (as noted above and in the previous note, UNEP/CBD/IC/2/14) a growing body of 
principles and guidelines concerning the recognition of land rights of indigenous and local 
communities in addition to ILO Convention No.169 and those which exist in national legislation and 
policies.
64. A second aspect of the "respect" Parties are required to show with regard to the knowledge, 
innovations and practices of indigenous and local communities can be understood as the requirement 
to accord such knowledge, innovations and practices a status comparable to that shown to other types 
of knowledge, innovations and practices. Relevant "traditional" knowledge should thus be accorded a 
status in national life comparable to that shown to "scientific" knowledge. Relevant innovations 
carried out by indigenous and local communities should be given a status similar to innovations 
arising from the scientific and technological communities. Relevant practices and customary uses 
should be recognised as comparable, when not superior, to "modern" land-use management, 
agricultural, fishing, medicinal and other activities using biological resources.
65. The manifestation of such respect need not necessarily take a monetary form. It could take the 
form of: incorporating relevant traditional knowledge into educational syllabuses and vocational 
training; of engaging the holders of such knowledge as teachers, researchers, extension agents, policy 
analysts, public administrators, health workers, environmental managers and in other relevant roles; of
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publicly recognising the benefits to society arising from traditional knowledge, for example by 
granting to holders, individual or collective, honorary degrees, titles, medals or other honours; of 
including holders of traditional knowledge in national delegations to relevant intergovernmental fora 
and international meetings.
66. In order to meet their obligations to respect, preserve, maintain, protect and encourage, Parties 
will be required to identify knowledge, innovations and practices that are relevant for the conservation 
and sustainable use of biological diversity and to identify customary use compatible with conservation 
or sustainable use requirements. The indicative lists prepared by the Open-ended Intergovernmental 
Meeting of Scientific Experts on Biological Diversity and the proposed Agenda for Scientific and 
Technological Research considered by the Intergovernmental Committee represent a preliminary 
attempt to assist Parties with this identification.
67. Measures that act as incentives for the preservation and maintenance of the knowledge, 
innovations and practices of indigenous and local communities are included in the incentive measures 
Parties are required to adopt in accordance with Article 11.

5.2 Promote their wider application with the approval and involvement of the holders of
such knowledge, innovations and practices

68. The realisation of this provision of Article 8(j) is dependent on the fulfilment by Parties of the 
preceding provision. In other words, if Parties fail to respect, preserve and maintain the knowledge, 
innovations and practices of indigenous and local communities in the ways suggested above, cultural 
diversity will be lost and with it the traditional knowledge in question. There will thus be ever fewer 
examples of knowledge, innovations and practices for wider application.
69. In its contribution on traditional forest-related knowledge (TFRK) to the Intergovernmental 
Panel on Forests, the Secretariat noted that TFRK is made up of the following linked features:

(i) information about the various physical, biological and social components of a 
particular forested landscape;
(ii) rules for using them without damaging them irreparably;
(iii) relationships among their users;
(iv) technologies for using them to meet the subsistence, health, trade and ritual needs of 
local people; and
(v) a view of the world that incorporates and makes sense of all the above in the context 
of a long-term and holistic perspective in decision-making (UNEP/CBD/SBSTTA/2/Inf.3, 
para.1).

70. It noted that these aspects of TFRK have various kinds of meaning and potential usefulness to 
global society, but most of the knowledge concerned cannot, and the rest should not, be taken from its 
owners without their consent. It must therefore be accessed through negotiation and partnership. Most 
TFRK will mean little outside the environment where it arose, however, and is likely to be most 
valuable only as a means to achieve on-site sustainable forest management. To do this the owners of 
TFRK must be involved in:

(i) ownership partnerships, in which local people and the state agree ownership regimes
for forest land;
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(ii) planning partnerships, in which traditional and other forms of knowledge are used 
together in making decisions on the use of forests; and
(iii) management partnerships, in which the partners collaborate to put their plans into 
effect (para.2).

71. The arguments presented here with regard to traditional forest-related knowledge apply 
equally to the knowledge, innovations and practices of indigenous and local communities within other 
ecosystems. It thus follows that in order to implement this requirement of Article 8(j), Parties should 
first examine the potential for the wider application of traditional knowledge at the local or ecosystem 
level.
72. Such application would need to be through the planning and management partnerships 
referred to above. There is a growing body of experience, and corresponding literature, on stakeholder 
identification and participatory planning methodologies. Examples are referred to in the earlier 
sections of the present note and in the list of sources contained in UNEP/CBD/SBSTTA/2/Inf. 3, 
Annex 1.
73. Article 8(j) requires that such wider application should be with the approval and involvement 
of the holders of such knowledge, innovations and practices. This is also required by the provisions of 
the Convention on access to genetic resources, requiring that this be on the basis of prior informed 
consent and mutually agreed terms, and the provisions of the Convention on technology transfer 
which require this to be on mutually agreed terms. Such transmission requires mutual respect and 
understanding, and cannot occur when feelings of inequality persist. For indigenous and local 
communities to participate fully in such partnerships and to offer their knowledge for the benefit of 
other stakeholders, certain conditions will need to be met. Holders of traditional knowledge will need 
to feel secure in their land tenure arrangements; reassured that they have been accorded equal status to 
other members of the partnerships; and convinced of a common purpose compatible with their 
cultural and ecological values. Furthermore any special needs regarding participation should be 
catered for. These may include the need for capacity-building (e.g., negotiation skills, understanding 
of the environmental management issues under review and of the reasons behind the outside interest 
in their knowledge, legal support) and mechanisms for compensating the real costs of participation 
(foregone labour or social investments as well as out of pocket expenses).
74. Document UNEP/CBD/SBSTTA/2/Inf.3 offers examples of how such partnerships can work 
in the case of forests (paragraphs 50-59). Once a settlement of the ownership partnership has been 
achieved, planning partnerships can be established. Here, stakeholders collaborate to understand the 
landscape using both traditional and global approaches to the discovery and use of knowledge. Such 
procedures also involve adopting guidelines for managing the landscape’s ecosystems sustainably for 
various purposes, and adapting them to local conditions in the light of traditional and other 
knowledge. Detailed rules for operating a management partnership should emerge from this process, 
helping to guide the use of the landscape in practice. The details cannot be prescribed, and must 
emerge from dialogue between knowledgeable people in the context of planning and management 
partnerships. The evidence is strong that once governments have recognised the nature and value of 
traditional knowledge and have accepted the need to manage resources through local partnerships, 
then such arrangements are both feasible and effective.
75. All this suggests that traditional knowledge can provide a strong basis for sustainable 
ecosystem management for two main reasons. The first is the quality of the information and the 
interpretative systems possessed by local people after living in an ecosystem many generations, while 
the second draws on the strength of their commitment to sympathetic ecosystem management that

/...



UNEP/CBD/SBSTTA/2/7
Page 16

results from having such knowledge. In other words, they know much and because of this they care 
greatly.
76. Indigenous and local communities do not know everything, however, nor are they able to 
regulate every use of every component of an ecosystem. Gaps in knowledge and control mean that 
they are unable to manage an ecosystem to the limit of its productive capabilities in every dimension. 
Broad margins for error are built into traditional systems, and depend on social measures to limit the 
number of users, for example by defending group territories, limiting fertility, and regulating the 
timing and extent of access to certain areas. These margins buffer the managed ecosystem against the 
effects of human error and of unexpected events.
77. These measures are able to achieve sustainable use provided the underlying conditions remain 
fairly constant. A management system based on traditional knowledge can however unravel quickly if 
population density increases, if access controls break down, or if new technologies are introduced that 
allow goods to be sold on external markets. Conversely, there are ways for a stable, traditional 
knowledge-based system to be maintained while selectively importing new ideas and investments to 
increase the range of materials harvested and the revenues obtained. These ways require that the 
holders of traditional knowledge concerned retain their authority to decide how the ecosystem is used, 
and are able to decide for themselves which ideas to import and which investments to undertake, and 
when.
78. It is important to understand that traditional knowledge systems are dynamic:

"What is traditional’ about traditional knowledge is not its antiquity, but the way it is 
acquired and used. In other words, the social process of learning and sharing 
knowledge, which is unique to each indigenous culture, lies at the very heart of its 
’traditionality’. Much of this knowledge is actually quite new, but it has a social 
meaning, and legal character, entirely unlike the knowledge indigenous peoples 
acquire from settlers and industrialised societies. This is why we believe that 
protecting indigenous knowledge necessarily involves the recognition of each 
peoples’ own laws, and their own processes of discovery and teaching" (Submission 
to the Executive Secretary from the Four Directions Council, Canada, 15 January 
1996).

79. The contribution from the Four Directions Council provides an example of the speed by 
which new knowledge can be tested and taught in a traditional context.

"Diabetes appeared among Blackfoot people only within the last 75 years, although it 
has now reached epidemic proportions. Within the past generation, a herbal tea has 
gradually come into widespread use by Blackfoot traditional healers, which is 
effective in controlling the metabolic symptoms of diabetes. The same plant had 
unrelated medicinal uses at least a century ago, so it appears that healers have been 
experimenting with the applications of their existing pharmacopoeia to diabetes and 
other ’new’ and introduced diseases. It is important to recognise that Blackfoot healers 
generally agree today on a single herbal remedy as the most effective. Hence they 
have not only been experimenting, but sharing the results with each other."

80. It is thus the combination of accumulated knowledge and the potential for innovation and 
adaptation of traditional systems, and the equivalent knowledge base and innovative capacity of
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’modern’ or ’scientific’ systems which, if encouraged, offers unquantifiable, but probably substantial, 
opportunities for identifying improved techniques for conservation and sustainable use of biological 
diversity.
81. Article 17.2 obliges Parties to facilitate the exchange of information on, inter alia, indigenous 
and traditional knowledge as such and in combination with the technologies referred to in Article 16, 
paragraph 1. Article 18.4 provides that Parties shall encourage and develop methods of co-operation 
for the development and use of technologies, including indigenous and traditional technologies, in 
pursuance of the objectives of the Convention. Notwithstanding the view expressed above that most 
traditional knowledge will mean little outside the environment where it arises and is likely to be most 
valuable as a means to achieve on-site sustainable ecosystem management, it follows that, for Parties 
to have arrived at an identification of such information meriting exchange between Parties, or of 
indigenous and traditional technologies to be developed and used in co-operation, they must have 
fulfilled these provisions of Article 8(j) through the establishment of the requisite ownership, 
planning and management partnerships.
82. The indicative lists prepared by the Open-ended Intergovernmental Meeting of Scientific 
Experts on Biological Diversity and the proposed Agenda for Scientific and Technological Research 
considered by the Intergovernmental Committee identify some of the elements to be addressed by 
Parties for their fulfilment of this provision of Article 8(j). In this respect the SBSTTA may wish to 
consider carefully the views contained in Annex VII of the report of the Mexico meeting 
(UNEP/CBD/IC/2/11) and in particular the view expressed that:

"The question itself has to be rephrased. The challenge is not to find the ways to 
integrate, in modern management practices, knowledge, innovations and practices of 
indigenous and local communities. Rather, it is to define, in collaboration with 
indigenous and local communities, which modern tools may be of help to them, and 
how these tools might be used, to strengthen and develop their own strategy for 
conservation and sustainable use of biological diversity, fully respecting their 
intellectual and cultural integrity and their own vision of development."

5.3 Encourage the equitable sharing of the benefits arising out of the utilisation of such
knowledge, innovations and practices

83. This requirement of Article 8(j) embodies the recognition expressed by Contracting Parties in 
preambular paragraph 12 of the desirability of sharing equitably benefits arising from the use of 
traditional knowledge, innovations and practices relevant to the conservation of biological diversity 
and the sustainable use of its components. The medium-term work programme of the SBSTTA called 
upon this meeting, in particular, to consider ways and means to compensate local and indigenous 
communities through the equitable sharing of the benefits arising from the use of such knowledge, 
innovations and practices, in accordance with Article 8(j) of the Convention.
84. Equitable sharing of the benefits arising from the use of the knowledge, innovations and 
practices of local and indigenous communities would be significantly advanced through implementing 
many of the aforementioned measures, since they would assist in creating an environment which 
enabled such communities to negotiate with users from the wider community, or society in general, on 
a more equitable basis.

/.



UNEP/CBD/SBSTTA/2/7
Page 18

85. However these techniques do not of themselves provide a basis by which these communities 
could share in the intangible value that these practices represent. As suggested above, such intangible 
benefits are significant and perhaps represent economically the most important use by the wider 
community of such knowledge, innovations and practices. (Their economic value is indicated in the 
Note prepared by the Secretariat on the economic valuation of biological diversity, see document 
UNEP/CBD/SBSTTA/2/13). Controlling such use therefore represents an important way that local 
and indigenous communities could be compensated for the use of their knowledge, innovations and 
practices. From the perspective of local and indigenous communities control of such intangible goods 
largely relies upon using either intellectual property rights or contractual licensing arrangements.
86. Reliance upon contractual methods to capture benefit for local and indigenous peoples is 
widely thought of as the most practical approach to benefit-sharing. It is considered attractive because 
the contractual concept is one with which most societies are familiar and because it is a relatively 
private bargain involving minimal governmental intervention. However, the contractual approach 
presents severe limitations. Factors such as contracts not being binding on third parties, high 
transaction costs for the parties, the unfamiliarity of indigenous and local communities with formal 
national legal systems and the disparity in bargaining power, limit significantly the extent to which 
this approach can be used by local and indigenous peoples to capture the true value or benefit.
87. The identification of holistic approaches to intellectual property which allocate to the holders 
of traditional knowledge, innovations and practices rights and protection comparable to those offered 
under existing intellectual property regimes is the subject of much debate. Different options for the 
development of contractual methods and sui generis intellectual property right regimes have been 
proposed.
88. The previous note by the Secretariat (UNEP/CBD/IC/2/14) reviewed the utility of intellectual 
property rights in this respect and concluded that there were "no international legal instruments or 
standards which adequately recognise indigenous and local communities’ rights over their knowledge, 
innovations or practices", let alone gave them ownership of their genetic resources. It went on to 
observe that "[c]urrent systems of intellectual property rights alone are not sufficient to ensure that 
benefits flow back to indigenous and local communities. It is difficult to classify indigenous 
knowledge, innovations and practices into categories of intellectual property developed for use in 
industrialised countries. Some sort of intellectual property protection for indigenous and local 
communities may be valuable"... but that "even if the system is effectively adapted, or a sui generis 
system created, most indigenous communities lack the financial, technical and legal means to claim 
such rights or ensure their effective implementation. Also, it is unclear what mechanism would need 
to be in place so that the form or type of benefits returning to the community support the conservation 
and sustainable use of biological diversity". The Secretariat concluded that "[a]t present, any 
protection afforded the knowledge, innovations and practices of indigenous and local communities 
seems to depend on contractual agreements and the guidelines used or recommended by 
intergovernmental, academic, and public and private sector institutions in their dealings with these 
communities. Reliance on the goodwill of these companies and institutions is unlikely to be sufficient 
to implement the relevant provisions of the Convention. Positive action by Governments is apt to be 
necessary."
89. An alternative sui generis intellectual property rights system which has been proposed is the 
Traditional Resource Rights (TRR) concept:

"The term Traditional Resource Rights (TRR) has emerged to define the many
"bundles of rights" that can be used for protection, compensation, and conservation.
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[..] TRR is an integrated rights concept which recognises the inextricable link 
between cultural and biological diversity, and is guided by human rights principles 
including: basic human rights; the right to self-determination; collective rights; land 
and territorial rights; religious freedom; the right to development; the right to privacy 
and prior informed consent; environmental integrity; intellectual property rights; 
neighbouring rights; the right to enter into legal agreements; rights to protection of 
cultural property, folklore and cultural heritage; the recognition of cultural 
landscapes; recognition of customary law and practice; and farmers’ rights. [..] These 
rights are mutually supportive and entirely consistent with the Convention on 
Biological Diversity since the destiny of traditional peoples largely determines and is 
determined by, the state of the world’s biological diversity. Significantly, they are not 
inconsistent with the requirements of GATT/WTO and FAO/IUPGR." (Posey, D.A. 
Provisions and Mechanisms of the Convention on Biological Diversity for Access to 
Traditional Technologies and Benefit Sharing for Indigenous and Local 
Communities Embodying Traditional Lifestyles OCEES Research Paper, Oxford 
Centre for the Environment, Ethics and Society, April 1996).

90. A number of overlapping areas of international law provide not only the ideological basis for 
TRR but also the legal basis for these rights. Despite the considerable number of instruments referred 
to, TRR cannot be considered self-executing rights and require implementation by national 
law-making bodies. Posey observes with regard to the relationship between the Convention and 
Intellectual Property Rights in general, and TRR in particular, that "[d]evelopment of Intellectual 
Property Rights is necessary because the [Convention] treats traditional knowledge as technology, 
thereby requiring adequate protection as for industrial technologies. Unfortunately, existing 
Intellectual Property Rights regimes are not adequate or appropriate for protection of indigenous and 
traditional peoples. Alternative regimes (or sui generis systems) are urgently needed that will be 
guided by a bundle of rights approaches such as TRRs [sic]. This integrated rights approach offers 
mechanisms for "harmonising" the CBD with other international agreements and conventions by 
recognising that human rights have over-riding precedence in ordering global priorities."
91. Other suggested framework sui generis regimes include an Intellectual Integrity Framework 
(Rural Advancement Foundation International Conserving Indigenous Knowledge: Integrating Two 
Systems of Innovation An independent study for the United Nations Development Programme, n/d) 
and a Conceptual Framework and Essential Elements of a Rights Regime (Nijar, G.S. In Defence of 
Indigenous Knowledge and Biodiversity Third World Network, Penang, Malaysia, 1995).
92. Despite the need for new forms of intellectual property rights to enable local and indigenous 
communities to benefit properly from the use of their knowledge, innovations and practices, much 
may still be gained from carefully considering how existing intellectual property rights can be adapted 
to meet the specific needs of these communities. Although existing intellectual property rights require 
change before they can properly meet these needs, it may be possible to use and adapt existing 
systems so that they could better meet the needs of local and indigenous communities. For example, 
altering the scope of any intellectual property rights is simply a matter of changing the legislation 
which establishes such rights. Benefit sharing can be encouraged by making the validity of intellectual 
property rights dependent upon the applicant providing full and frank disclosure as to the sources of 
the material used to develop the product. It can be encouraged further by requiring the applicant to 
warrant that they have adhered to the access regulations of the relevant countries or that they have 
observed an industry code of conduct such as the FAO’s International Code of Conduct for Plant
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Germplasm Collecting and Transfer. This could also help to overcome monitoring and enforcement 
problems. Enforcement and administration costs could be defrayed by establishing regional patent 
offices which have a fast track quasi-judicial review procedure, such as the dispute resolution 
mechanism adopted by the World Intellectual Property Organisation in 1994.
93. It has been suggested that Parties could improve benefit-sharing by creating a positive link
between their patent legislation and their legislation governing access to genetic resources (Yamin, F 
The Biodiversity Convention and Intellectual Property Rights World Wide Fund for Nature, Gland, 
October 1995). Specific suggestions made include requiring:

(i) patent applicants to disclose the country of origin of biological samples used in 
research leading to the invention in the normal invention description to be submitted to the 
patent office;
(ii) applicants to state what part, if any, existing rural, local and indigenous knowledge, 
innovations or techniques played in identifying the properties and location of relevant 
samples, including samples that were helpful in the research even though these do not form 
the basis of the final product or process;
(iii) applicants to enclose an undertaking confirming that to the best of their knowledge, 
all national laws relating to access to genetic resources, conservation and use of natural 
resources, customary laws of rural and indigenous peoples and any biodiversity prospecting 
arrangements entered into by the prospective patentee have been complied with;
(iv) that if no such laws exist, applicants should be required to give an undertaking that 
any collection was done in compliance with an internationally recognised code, such as the 
FAO’s Code of Conduct for Plant Germplasm Collecting and Transfer or its Code of Conduct 
on Biotechnology;
(v) that failure to fulfil these requirements should bar the grant of a valid patent and 
subsequent discovery of false or negligent information should invalidate a patent and lead to 
appropriate legal proceedings against the patent-holder; and
(vi) that upon receiving adequate documentation, and as a normal part of their scrutiny of 
patent applications, patent offices should inform designated authorities in the country of 
origin and any local communities of the pending application concerning them. Countries of 
origin and local communities should have an opportunity to oppose the grant of a patent and 
to undertake investigations into whether or not a patentee has fulfilled any relevant code of 
conduct or biodiversity prospecting arrangements.

94. The possibilities of adapting existing intellectual property rights are difficult to estimate. On 
the one hand, Intellectual Property Rights have in the past been flexible enough to cope with new 
technologies and developments. A case in point is the way that Intellectual Property Rights regimes 
have adapted to allow for protection of computer software programmes. Some 19 countries have 
enacted a sui generis system of IPR for the integrated circuits (or semi-conductor "chips") industry. 
These laws are a hybrid between standard patent law and copyright protection, offering inventors 
more flexibility than patents but less control than is normally granted by copyright. Another sui 
generis system is currently being proposed to protect databases. A further example, second tier 
protection, has been introduced in some Intellectual Property Rights regimes in order to allow small 
traders and businesses daunted by their experiences of the patent system to have a cheap and quick 
quasi-intellectual property right protection. This flexibility can also be seen in the way that plant
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breeders rights were developed to meet the needs of the agricultural industry in protecting the 
intellectual property associated with "modern" techniques of crop development.
95. On the other hand inertia and the uncertainty that change brings may work against adapting 
existing intellectual property rights quickly enough for local and indigenous communities.
96. Adapting existing intellectual property rights and/or developing new types of intellectual 
property rights requires an examination of the existing legal, social and economic conditions 
prevailing in the particular country or region as well as consideration of the beneficiaries and markets 
which rely upon the rights. Owing to these sensitivities, it is not possible to develop a universally 
applicable right which will meet the needs of all local and indigenous communities, nor is it likely 
that such a right exists.
97. Most discussion of benefit-sharing has concentrated on access to the knowledge, innovations 
and practices of indigenous and local communities with meaning outside the local context and 
potential commercial value. Another scenario under which the provisions of Article 8(j) would come 
into play should be considered. This involves the free sharing of knowledge by indigenous and local 
communities with others, most likely at the local level.
98. Such a scenario could involve an indigenous or local community sharing site-specific 
techniques and best practice with fellow occupants. An example could be an indigenous community 
sharing information on its agricultural or extractive practices with newcomers to the region, such as 
settlers in rural colonisation projects. If such sharing resulted in benefits to the wider community, such 
as successful installation of the colonists and rising incomes, it would be incumbent upon the 
government, whether local or national, to ensure through fiscal and policy measures that the 
indigenous community benefited from the increase in local prosperity. Such benefits could take the 
form of an improved and equitable provision of public services (health, education, water, transport) or 
of social security benefits. Decisions on the nature and specific form of such benefits would need to 
be arrived at through a participatory process involving the community that contributed the knowledge 
and would need to conform to the perceived needs and cultural and social values of the community.
99. It should also be remembered that any consideration of this issue directly impinges on many 
other aspects of the work programme of the SBSTTA and the COP. For example, the SBSTTA will 
recall that in addition to the item knowledge, innovations and practices of indigenous and local 
communities: implementation of Article 8(j)’ the Conference of the Parties will consider at its third 
session:

(i) the compilation of views of Parties on possible options for developing national 
legislative, administrative or policy measures, as appropriate to implement Article 15 
(decision II/18);
(ii) the impact of intellectual property rights systems on the conservation and sustainable 
use of biological diversity and the equitable sharing of benefits derived from its use in order 
to gain a better understanding of the implications of Article 16.5 (decision II/12);
(iii) ways to promote and facilitate access to and transfer and development of technology, 
as envisaged by Articles 16 and 18 of the Convention (decision II/18).

100. Action with regard to any of these items will also develop the ability of local and indigenous 
communities to benefit more fully from the use of their knowledge, innovations and practices. For 
example, the provisions in Article 15 are prior informed consent and mutually agreed terms. In a Note 
prepared by the Secretariat (UNEP/CBD/COP/2/13) drawing on experience to date in order to
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describe possible meanings of "mutually agreed terms" it was observed that the "Convention’s 
provisions calling for access to genetic resources "on mutually agreed terms" strongly suggest that 
negotiated agreements will be the primary vehicle for obtaining access to genetic resources and for 
sharing the resulting benefits including technologies." It also observed that the types of actors and 
beneficiaries of such arrangements might include, "private sector firms, universities, conservation 
groups, government agencies and local and indigenous communities". Finally the note observed that 
on experience to date in controlling access and seeking to capture benefit, any agreement based on 
mutually agreed terms which reflect equitable sharing might included terms on:-

(i) providing a range of monetary benefits for various types of access, such as standard
fees for samples or royalty rates, etc.;
(ii) providing for standard types of technology transfer or training, or providing
circumstances under which joint research ventures should be undertaken, such as leaving not 
only duplicate samples from a collecting mission but also the technology to maintain these 
samples properly;
(iii) minimum reporting requirements to the provider on results of future research or 
development involving the genetic resources;
(iv) agreement on respective IPR over the genetic resources and the technologies 
developed to use them;
(v) standard practices on agreeing to cite or acknowledge sources of genetic resources;
and
(vi) providing benchmarks for providing benefits to local and indigenous peoples.

101. Despite the complexity of the issue, the local sensitivities of control mechanisms and its 
overlap and dependence with other issues on the agenda, the SBSTTA may wish to consider the 
following propositions for general guidance:

(i) Most traditional knowledge will mean little outside the environment where it arises 
and is likely to be most valuable as a means to achieve on-site sustainable ecosystem 
management;
(ii) Much of this knowledge cannot, and the rest should not, be taken from its holders 
without their consent and participation;
(iii) Of those forms of traditional knowledge that do have meaning outside their place and 
culture of origin and potential usefulness to global society, some have no potential for 
commercial application, but are nevertheless the intellectual property of their holders;
(iv) Forms of traditional knowledge that have both meaning outside their local context 
and potential commercial value require the establishment of holistic approaches to intellectual 
property which allocate to the holders of traditional knowledge, innovations and practices 
rights and protection comparable to those offered under existing IPR regimes. Such holistic 
regimes should, inter alia, establish the right to collective ownership of such knowledge, 
protect the holders’ rights and permit the equitable sharing of benefits;
(v) Such intellectual property protection for traditional knowledge would need to include:
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(a) The recognition of groups possessing traditional knowledge as legal entities 
for the purposes of entering into access agreements concerning traditional 
knowledge;
(b) The acknowledgement of the right of any such group not to reveal such 
traditional knowledge;
(c ) The recognition in law of the traditional knowledge concerned as the 
common property of the group entering into the access agreement;
(d) The need for all access to traditional knowledge to be through an access 
agreement with its holders, where these can be identified;
(e) The definition of the terms of access agreements for the three main 
circumstances in which access to traditional knowledge might be sought: where the 
aim is to manage an ecosystem by partnership between the people who live there and 
the government; where the aim is to invent patentable products for commercial use; 
and where the aim is to share knowledge freely with others.

6. CONCLUSIONS

102. The fulfilment by Parties of the provisions of Article 8(j) is fundamental to their wider 
fulfilment of the three-fold objectives of the Convention. Recognising the importance and complexity 
of the issues surrounding the identification of options for the implementation of Article 8(j) and the 
need to provide appropriate guidance to Parties, the SBSTTA may wish to consider ways by which 
these issues could be explored in depth and make recommendations to this end to the Conference of 
the Parties.
103. In view of the high priority given to these issues, the SBSTTA may wish to recommend the
establishment of an ad hoc Technical Panel of Experts in accordance with its modus operandi. If so it
may wish to suggest draft terms of reference for such a Panel, which could consist of consideration of 
the relevant issues organised under three headings, corresponding to the elements of Article 8(j):

(i) ways and means to respect, preserve and maintain knowledge, innovations and
practices of indigenous and local communities embodying traditional lifestyles;
(ii) ways and means to promote their wider application with the approval and
involvement of the holders of such knowledge, innovations and practices;
(iii) ways and means to encourage the equitable sharing of the benefits arising from the 
use of such knowledge, innovations and practices.

104. The SBSTTA may wish to recommend the inclusion in the terms of reference of such a Panel 
the re-assessment of the indicative list prepared by the Open-ended Intergovernmental Meeting of 
Scientific Experts on Biological Diversity and of the proposed Agenda for Scientific and 
Technological Research. It may also wish to include in the terms of reference consideration of Articles 
10(c), 17.2 and 18.4 and to advise on the co-ordination of the Panefs work with the consideration by 
the Conference of the Parties under its Medium-Term Programme of Work of matters relating to 
Articles 15, 16 and 18. It may also wish to advise the Conference of the Parties on the relationship 
between the implementation of Article 8(j) and of Articles 11, 12 and 13.
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105. The SBSTTA may wish to consider the role of the clearing-house mechanism in respect of the 
issues raised by Article 8(j). It may also wish to recommend that the Panel consider specific guidance 
to be given to the institutional structure operating the financial mechanism concerning the 
implementation of Article 8(j).
106. The SBSTTA will wish to consider how such a Panel could ensure that it receives the widest 
range of information and views relevant to its terms of reference, in particular the views and 
recommendations of indigenous and local communities. A possible contribution to meeting this 
imperative might be to recommend that an early meeting of the Panel be held in Geneva immediately 
before or after the next session of the Working Group on Indigenous Populations. In this way a large 
number of representatives of indigenous and local communities could provide input to the work of the 
Panel.
107. The SBSTTA may wish to consider how work on these issues can inform and draw upon 
relevant processes in other institutions, in particular the issues being addressed under the aegis of the 
Commission on Human Rights and of the Commission on Sustainable Development; the elaboration 
of relevant guidelines and procedures by multilateral development banks, international agencies and 
donor agencies; and the elaboration of codes of conduct and model contractual arrangements for 
public and private sector organisations.
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1. BACKGROUND

1. Article 25, paragraph 2(c), calls upon the SBSTTA to 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".
2. At its first meeting, the SBSTTA proposed a medium-term programme of work in 
recommendation I/2. Item 1.3.3 of this proposed medium-term programme of work was:

"Provision of advice on capacity-building in relation to the safe transfer, handling and 
use of living modified organisms resulting from biotechnology that may have adverse 
effect on the conservation of biological diversity and the sustainable use of its 
components. The Conference of the Parties should ensure that work of the SBSTTA 
on this item should be consistent with its decision on Article 19.3, in order to avoid 
duplication with any other work that the Conference of the Parties might set in train".

3. Decision II/1 of the COP requested the SBSTTA, in considering its programme of work for
1996, to ensure that the programme is based on the priorities set the programme of work for the COP 
for 1996 and 1997.

4. Decision II/5 of the COP established an Open-ended Ad Hoc Working Group on Biosafety, 
which held its first meeting from 22 to 26 July 1996, in Aarhus, Denmark. The report of this meeting
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is contained in UNEP/CBD/COP/3/24. The COP, at its third meeting, may consider this report under 
item 17 of its provisional agenda.
5. It is clear that until the COP has considered the report of the first meeting of the Open-ended 
Ad Hoc Working Group on Biosafety, it is premature for the SBSTTA to consider matters that may be 
addressed by the Open-ended Ad Hoc Working Group on Biosafety.
6. Capacity building may be considered by the Ad Hoc Working Group on Biosafety, and to the 
extent that it is, it would not be appropriate for the SBSTTA to consider this issue for the moment. 
Nevertheless, the issue of capacity building, especially at the national level, is not only a matter that 
the Open-ended Ad Hoc Working Group on Biosafety may not consider in its entirety, but it is also 
necessary for the successful conclusion of the work of the Working Group. This was recognised by the 
COP, which noted that interim measures, particularly with regard to capacity building, need to be 
developed. Consequently, the SBSTTA may wish to consider recommending to the COP that it 
consider ways and means by which capacity within developing countries can be developed during the 
course of deliberations of the Open-ended Ad Hoc Working Group on Biosafety.
7. To assist the SBSTTA in identifying such areas, the Secretariat has prepared this Note, which
outlines the overall capacity needs of developing country Parties with regard to the issue ofbiosafety.

2. INTRODUCTION

8. In Agenda 21, as well as in the Convention on Biological Diversity, governments undertook
to consider international co-operation on biotechnology and relevant safety aspects. That commitment 
includes: sharing experience, capacity building, and international agreement on principles for safety in 
biotechnology or biosafety. It is acknowledged that biotechnology will contribute substantively to the 
improvement of agriculture, fisheries, forestry, industry, health care and environmental management. 
Recent developments in modern biotechnological techniques present strong potential links between 
conservation and the optimum use of biological resources. Biotechnology also offers developing 
countries a means of tapping their genetic resources for economic development.
9. Major issues that will, however, affect the transfer and application of biotechnology are: the
regulatory climate governing the safe development and application thereof; and the safe transfer and 
use of its products, particularly the release of living modified organisms (LMOs) into the 
environment. Questions arise regarding the capacity of existing regulatory approaches and institutions 
to address issues related to safety in biotechnology. A review of existing guidelines and legislation at 
both national and international levels, indicates that:

(a) a large number of countries have no national biosafety frameworks regulating living 
modified organisms (LMOs) resulting from biotechnology;
(b) existing national biosafety regulations address only activities relating to the domestic 
handling and use of LMOs;
(c) efforts at promoting international agreements on biosafety often address issues from a 
perspective different from that of the Convention on Biological Diversity and Agenda 21; and 
relevant international agreements and/or guidelines currently under consideration are limited 
in scope.
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(d) in essence, they lack the qualities that would characterise effective biosafety 
frameworks, i.e., they should be credible, flexible, transparent, predictable, focused on clear 
objectives, adaptable to different socio-economic and cultural conditions, and cost-effective.

10. For biotechnology, as with any new technology, the rate of development and the level of 
success are dependent not only upon the scientific and technical capabilities of the country, but also 
on a supporting infrastructure and a conducive receiving environment in which to introduce and use 
it. As concerns about safety in biotechnology have been raised, a key component in the creation of a 
"biotechnology-accepting" environment is the establishment of a regulatory infrastructure to oversee 
biosafety. The cornerstone of such an infrastructure is biosafety regulatory frameworks, including 
globally accepted international agreements and guidelines.
11. Equally important, however, is acquiring the capacity to implement regulations via 
scientifically sound environmental-impact assessment, including both risk assessment and risk 
management. Neither an international legally binding biosafety agreement nor biosafety guidelines 
will, in and of themselves, ensure the safe development and/or application of biotechnology. There 
must be a capacity for implementing them. Their implementation should be founded on sound 
scientific principles and applied with logical consistency, technical competence and judicious 
expedience. However, their implementation also depends on the availability of human resources (in 
terms of quantity and quality), financial resources, information, and/or institutional and infrastructural 
capacities at the national, regional and international levels. Such resources and capacities, it should be 
noted, are currently either not available, or are not adequate in a number of countries at various stages 
of biotechnological development.
12. It is appropriate to provide a perspective on the breadth and depth of capacity-building 
requirements necessary for successfully achieving safety in biotechnology research, development and 
application. In this regard, a succinct list that properly illustrates the important needs and constraints 
facing countries, particularly developing countries, would include:

- the lack of and need for formulated biotechnology and biosafety policies;
- an insufficient capacity for enforcing agreements, guidelines, directives and/or
regulations;
- the need for training at all levels to address the shortage of human resources;
- an inadequate capacity for formulating and implementing agreements, guidelines, 
directives and/or regulations;
- the need for information gathering and information exchange (including access to 
databases and the knowledge of global developments);
- the need for risk-assessment research focusing on specific regional and/or sub- 
regional contexts;
- need for more facilities and equipment to carry out proper monitoring and risk- 
assessment research;
- the need for the establishment of biosafety advisory services and/or committees at the 
institutional, national and regional levels;
- need for planning and adapting methods to monitor the effects of field tests and to 
ensure compliance with regulations;
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- the need to fund safety issues as integral parts of research and development projects;
- the need for national, sub-regional, regional and global collaboration; and
- need for the harmonisation, validation and mutual acceptance of data.

13. The issue of capacity building related to safety in biotechnology (or biosafety) has been 
highlighted during meetings held under the auspices of the Convention on Biological Diversity, 
namely the meeting of the Panel of Experts on Biosafety, held in Cairo from 1 to 5 May 1995, the 
meeting of the Open-ended Ad Hoc Group of Experts on Biosafety, held in Madrid from 24 to 28 July 
1995, the first session of the Subsidiary Body on Scientific, Technical and Technological Advice 
(SBSTTA), held in Paris from 4 to 8 September 1995, and the first meeting of the Open-ended Ad 
Hoc Working Group on Biosafety, held in Aarhus, from 22 to 26 July 1996. In all these fora, capacity 
building in the area of biosafety was recognised as a prime element that will facilitate the effective 
implementation of any biosafety regulations, guidelines, directives and/or any future international 
agreements on biosafety. It is identified as an area of high priority, requiring urgent global attention.

3. DEFINING CAPACITY BUILDING IN TERMS OF BIOSAFETY

14. It is also appropriate at this juncture to develop a common understanding and appreciation of 
what capacity building entails. In the context of biosafety, capacity building means the strengthening 
and/or development of both human resources and the institutional and infrastructural capacities that 
ensure that, in the wake of the emerging biotechnology revolution, countries (in particular developing 
countries) are able to cope with new developments in and applications of biotechnology as they arise, 
and to achieve safety in biotechnology, through the effective implementation of existing or planned 
biosafety guidelines, directives or regulations, and of any future international agreements on biosafety.
15. Capacity building should be undertaken in a way that also promotes the safe development and 
diffusion of biotechnology. Both the regulatory frameworks and the related capacity-building 
activities should, therefore, be such that they can facilitate the implementation of biosafety 
instruments as well as promote the safe research, development and application of biotechnological 
products. Understood and undertaken in this manner, capacity building should ensure and enhance the 
transfer of know-how, the development or strengthening of appropriate facilities (and policies) and 
training in sciences related to biosafety and biotechnology, including training in risk-assessment and 
risk-management techniques and procedures.
16. As stressed in the relevant Articles of the Convention on Biological Diversity, Agenda 21, 
Chapter 16 (Environmentally sound management of biotechnology), Chapter 34 (Transfer of 
environmentally sound technology, co-operation and capacity-building) and Chapter 37 (National 
mechanisms and international co-operation for capacity building in developing countries), the focus of 
capacity building should be addressed in a co-ordinated and concerted manner at the national, 
regional and international levels.

/.



UNEP/CBD/SBSTTA/2/8
Page 5

4. OBJECTIVES OF THE CAPACITY-BUILDING INITIATIVES FOR BIOSAFETY

17. The prime objective of any efforts or initiatives aimed towards capacity building for biosafety
is to ensure the safe and judicious application of biotechnology, with a view to maximising its 
potential benefits while avoiding, to the maximum extent possible, adverse effects on human health 
and the environment. More specific objectives of the capacity-building initiatives would be:

(a) To strengthen the capacities of countries, developing countries in particular, to
introduce and implement national mechanisms for safety in biotechnology consistent with the 
relevant provisions of the Convention on Biological Diversity and appropriate to their 
particular circumstances, while providing a harmonised approach to risk assessment and 
management in biotechnology within a global biosafety framework;
(b) To help harmonise national biosafety instruments and facilitate the implementation of
any future international agreements on biosafety, as the initiatives will allow valuable
experience to be gained at the national, regional and international levels;
(c) To help build the technology-assessment capacity necessary at national and regional
levels for the management of environmentally sound biotechnology, including environmental 
impact and risk assessment, with due regard to appropriate safeguards on the transfer of 
technologies;
(d) To create, among the public and key decision-makers, a greater awareness of the
potential and relative benefits and risks of the environmentally sound application of 
biotechnology;
(e) To strengthen endogenous capacity building in the respective countries, so that they 
can assess, adopt, manage and apply environmentally sound technologies. This could be 
achieved through, inter alia:

(i) human resource development;
(ii) strengthening institutional capacities for the research, development and 

application of biotechnology;
(iii) integrated sector assessments of biosafety needs in national plans, objectives 

and priorities, as envisaged in Agenda 21 and the Convention on Biological 
Diversity at the national level;

(f) To initiate long-term technological partnerships between holders of environmentally
sound biotechnologies and potential users;
(g) To contribute to the strengthening of international information networks that link 
relevant national, sub-regional, regional and other international systems;
(h) To facilitate and provide the regional and international consultations, harmonisation,
advisory services and co-operation necessary to address biosafety issues beyond national 
borders, such as the transboundary movements of living modified organisms;
(i) To facilitate smooth and rapid progress of the work initiated by the Conference of the
Parties to the Convention on Biological Diversity on the development of a biosafety protocol 
within the context of the Convention.
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18. The options and attendant activities should be such that:
(a) They are compatible with and can be integrated into national, sub-regional and
regional plans, policies and priorities in the formulation and implementation of the national 
biosafety mechanisms and framework.
(b) They provide effective interventions by all the relevant stakeholders and are targeted
at all relevant ecosystems.
(c) They will synergise efforts to achieve regional and global benefits and ensure
equitable benefit sharing.
(d) They will contribute towards the development of a biodiversity conservation and 
sustainable use portfolio that encompasses all the representative ecosystems of regional 
and/or global biodiversity significance.
(e) The respective countries will, through the activities envisaged, achieve agreed-upon 
biodiversity, biotechnology and biosafety objectives in strategic and cost-effective ways.

19. The widest possible participation of the public sector, the scientific and the general 
community at large, as well as the private sector (in particular the biotechnology industry) is desirable. 
In developed countries, the private sector has played, and continues to play, an especially critical role 
in ensuring and enhancing safety in biotechnology. This could usefully be replicated in developing 
countries, most of which have serious resource constraints and cannot therefore mobilise adequate, if 
any, resources in the field of biosafety on a priority basis.

5. CAPACITY BUILDING REQUIREMENTS

20. Two types of approaches in support of biosafety activities are suggested to help achieve the 
above objectives:

(i) Support for governments for the development and implementation of national 
biosafety frameworks in a global context.
(ii) Support for sub-regional, regional and international collaboration and co-operation 
for, among others, experience sharing.

5.1 Support for governments for the development andimplementation of national biosafety
frameworks

21. A concerted global initiative is needed to provide financial and technical support to 
developing countries and countries with economies in transition that are Parties to the Convention on 
Biological Diversity to help initiate or strengthen their activities to formulate and implement national 
biosafety regulatory frameworks, including, as appropriate, a review of related legislation and policies. 
The activities to be undertaken (including the consideration of joint ventures) and the specific support 
required by the country will be determined by their respective governments. They should ideally 
include common elements identified through sub-regional, regional and global consultative fora.

UNEP/CBD/SBSTTA/2/8
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22. Accordingly, in considering the requirements for a biosafety framework at the national level, 
there is need, for example, for taking on board activities that encompass:

(a) The preparation of National Frameworks for Safety in Biotechnology within a global 
context, such as that provided by the UNEP International Technical Guidelines for Safety in 
Biotechnology, incorporating: objectives; scope; scientific considerations for evaluating 
safety; implementation, monitoring and enforcement mechanisms; harmonisation of data and 
procedures; and regional and international co-operation, including the development of joint 
ventures.
(b) The development and establishment of mechanisms to oversee biosafety and the 
necessary infrastructure, covering such elements as:

(i) a National Authority and/or National Institutional Mechanism and its 
responsibilities, including the provision of advisory services and/or 
committees;

(ii) considerations by countries of what relevant legislative measures are in place 
and what is required to fill identified gaps; and

(iii) a consideration of whether existing structures and measures suffice, or 
whether there will be need for additional ones, as appropriate, for the 
effective implementation of the mandates of the National Authority and/or 
National Institutional Mechanism. Are laws enforceable and easy enough to 
use for both applicants and regulators? Is legislation also risk-based and 
scientifically sound?

A flexible framework of legislation may be desirable.
(c) Human resources development and institutional capacity building. Activities in this 
regard should cater to the:

(i) sound assessment of the need for expertise, and the development of relevant 
training, research and education programmes, as appropriate;

(ii) training and/or research in biotechnology and related basic sciences, and in
the use of risk-assessment and risk-management techniques and relevant 
scientific reviews;

(iii) provision of guidance and advice regarding scientific approaches to risk 
assessment and risk management (review bodies, directory of scientists), and 
effective discharge of responsibilities for reviewing risk assessment and 
proposed risk-management strategies (the use of different agencies, local, 
outside expertise should be considered);

(iv) formulation, streamlining and implementation of review procedures, 
including approval of permits, acknowledgement notification, review period, 
etc.; establishment of appropriate knowledge bases and information-exchange 
mechanisms; and

(v) harmonisation of risk-assessment procedures and existing legislation.
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5.2 Support for sub-regional, regional and international entities for collaboration and co-
operation

23. The activities adopted or initiated should aim to facilitate the holding of subregional, regional 
and global consultative fora and promote the sharing of experience, expertise and relevant information 
on biosafety issues. The intent is to provide fora for addressing biosafety issues with regional and 
global dimensions, such as: the transboundary movement of living modified organisms and/or 
organisms with novel traits resulting from biotechnology; information exchange; advance informed 
agreement mechanisms; appropriate training and research in risk assessment and risk management; 
and experience sharing, etc., at the sub-regional, regional and global levels.
24. There is a need to support activities that promote either the strengthening or establishment of 
both subregional and regional/global advisory services and information exchange networks, etc. An 
indicative list of requirements and /or activities needed at the sub-regional, regional and international 
levels for effective biosafety regulation, co-operation and co-ordination includes:

(a) advisory services at the sub-regional and regional, as well as global levels;
(b) information exchange mechanisms. Identification, strengthening and use of already 
existing mechanisms and/or organisations suitable for disseminating information relevant to 
the respective countries. Mechanisms for sharing information between countries of a region 
and/or subregion in order to facilitate Advance Informed Agreement (AIA) mechanisms;
(c) training, education and research programmes (for scientists, legislators, policy 
makers, administrators);
(d) joint research programmes in risk assessment and management. Establishment of 
south-south links to other regional research and development (R&D) centres and to centres in 
the north. Focus on research and development issues related to the region, with an appropriate 
combination of northern know-how with developing countries’ expertise;
(e) effective participation in biotechnology research and development activities and the 
use of relevant global scientific advances;
(f) access to and transfer of relevant techniques and technologies;
(g) harmonisation of risk-assessment procedures and guidelines, mutual acceptance of 
data, data validation, etc.; and
(h) the use of regional organisations to enhance regional and sub-regional co-operation in 
this area (OECD, IICA, ASEAN and the AMCEN/African Regional Focal Point for 
Biosafety).

25. All the foregoing activities will encompass various national, regional and global cross-cutting 
issues by nature of the interlinked components. Through support for carefully selected institutions, 
universities and centres of excellence under this initiative, developing countries will be enabled to:

(a) undertake many urgent follow-up actions and critical reviews to identify ways and 
means of strengthening endogenous capacities for the application of biosafety guidelines, 
regulations and/or directives;
(b) establish or adapt appropriate mechanisms for safety appraisal and risk assessment at 
the sub-regional, regional and international levels, as appropriate;
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(c) further develop, as necessary, the existing safety procedures to promote scientific 
development and categorisation in the areas of risk assessment and risk management 
(information requirements; databases; procedures for assessing and managing risks, 
monitoring and inspection), taking account of ongoing sub-regional, regional and 
international initiatives and avoiding duplication wherever possible;
(d) organise workshops, symposia, seminars and other dialogues among the scientific
community at the national, sub-regional, regional and global levels on specific priority
biosafety themes, making full use of the existing scientific and technological expertise in each
country for bringing about such dialogue;
(e) provide training at all levels (graduate, post-graduate and post-doctoral), as well as 
the training of administrators, policy makers, legislators, technicians and support staff, in 
various aspects of the application of biotechnology and biosafety, with an emphasis on 
training programmes for trainers to train scientists and technologists in advanced research 
institutions in the selected countries;
(f) assist in exchanging information about the procedures required for the safe, contained 
uses and releases into the environment of living modified organisms and/or organisms with 
novel traits, and establishing mechanisms for providing immediate assistance in case of 
emergencies that may arise in conjunction with the use of such products;
(g) collaborate and/or liaise with other relevant international institutions, organisations 
and agencies on on-going work in the field ofbiosafety.

6. CONCLUDING REMARKS

26. Biological diversity represents the very foundation on which biotechnology could thrive and
flourish. Through biotechnology, important advances for the use of genetic and biological resources 
can be made for the economic development of nations and for human well-being, as well as for our 
understanding of the living world. Biotechnology may thus aid in assessing and monitoring the 
biological diversity upon which human life and existence depend.
27. Because of the potential for great benefits from biotechnology, its use is increasing rapidly 
and questions about its possible adverse impacts on human health and the environment have been 
raised. Of particular concern are the questions regarding the capacity of existing regulatory 
approaches and institutions to effectively address issues related to safety in biotechnological research, 
development and application, world-wide.
28. Capacity building for safety in biotechnology, particularly in developing countries, has thus 
been accorded high priority. It requires concerted and co-ordinated global efforts by all stakeholders at 
the national, subregional, regional and global levels. The objectives outlined in paragraph 17 and the 
capacity building requirements suggested in paragraph 18 and elaborated in paragraphs 21-25 above, 
merit serious consideration in terms of both financial and technical support, particularly to aid 
developing countries in developing and implementing their own national biosafety frameworks and 
attendant capacity-building requirements.
29. In adopting the objectives and effecting the foregoing biosafety capacity-building initiatives, 
concerted international co-operation and co-ordination is needed to cement the strong partnerships 
that must be forged between countries, organisations, institutions, NGOs, industry, and the public at
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large for undertaking the enormous work at hand (or ahead) in the area of capacity building to ensure 
and enhance the safe research, development and application of biotechnology products world-wide.
30. Decision II/5, which established the Open-ended Ad Hoc Working Group on Biosafety, also 
recognised a need for interim measures during the development of the protocol. In particular, the COP 
recognised the need to develop national capacities to assess and manage risks, establish adequate 
information systems and develop expert human resources in biotechnology. The COP also recognised 
the important role that the United Nations Environment Programme’s International Technical 
Guidelines on Safety in Biotechnology could play in this respect and urged that they be finalised. Now 
that these have been finalised, and in light of the overall capacity building needs of developing 
countries highlighted by this Note, the SBSTTA may wish to consider how these Guidelines might be 
developed and applied so as to support the work of the Open-ended Ad Hoc Working Group on 
Biosafety.
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Note by the Secretariat

I. INTRODUCTION

1. The first meeting of the Conference of the Parties decided to implement the provisions of 
Article 18, paragraph 3, of the Convention for the establishment of a clearing-house mechanism 
(CHM) to promote and facilitate technical and scientific co-operation (Decision I/3).
2. For the second meeting of the Conference of the Parties the Secretariat prepared, in 
accordance with Decision I/3, a comprehensive study containing concrete, costed recommendations 
for the establishment of the clearing-house mechanism (document UNEP/CBD/COP/2/6).
3. At its second meeting, the Conference of the Parties decided that the clearing-house 
mechanism should be developed starting with a pilot phase for 1996-1997 (Decision II/3, paragraph 
4(a)). The Conference of the Parties also decided to review the implementation of the pilot phase of 
the clearing-house mechanism at its third meeting and requested the Executive Secretary of the 
Convention to submit a progress report (decision II/3, paragraph 10).
4. The present Note reports on progress made by the Secretariat and by the active partners in the 
development of the pilot phase of the clearing-house mechanism. It recalls the guidance provided by 
the Conference of the Parties before providing: a) a description of the operational framework for the 
pilot phase; b) an update on the current status of the work; and c) a description of the activities 
envisaged for achieving the objectives of the two-year pilot phase. Progress reported upon in this Note 
refers to activities undertaken during the period from January to August 1996.
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5. A list of National Focal Points (NFPs) for the clearing-house mechanism is contained in 
document UNEP/CBD/SBSTTA/2/Inf9.
II. GUIDANCE PROVIDED BY THE CONFERENCE OF THE PARTIES
6. In Decision II/3, the Conference of the Parties indicates that the clearing-house mechanism 
should be developed:

(a) Starting with a pilot phase for 1996-1997;
(b) Through specific and focused areas of activities related to the promotion of
international technical and scientific co-operation;
(c) By gradually building up its functions in response to clear and identified demand 
based on experience gained and resources available;
(d) In a neutral, transparent, cost-effective, efficient and accessible manner;
(e) As a decentralised mechanism using such resources as print and electronic media,
including the Internet;
(f) By making full use of existing facilities, which will avoid any duplication or overlap 
of activities and allow for the early implementation of the mechanism;
(g) In close co-operation with relevant international organisations and entities as active 
partners in the clearing-house mechanism in order to maximise the existing experience and 
expertise;
(h) By enhancing networking between existing national, regional, subregional and 
international centres of relevant expertise, as well as governmental and non-governmental 
institutions and the private sector.

7. The Conference of the Parties decided that, during the pilot phase, the Secretariat should act 
as a focal point and should:

(a) Encourage the development of a network of active partners. These partners should 
focus initially on:

(i) developing national capabilities through exchanging and disseminating 
information on the experiences and lessons learned by the Parties in the 
implementation of the Convention. This can be done through guidelines, 
training programmes, seminars, workshops -- where appropriate -- and, upon 
request, by using the clearing-house mechanism;

(ii) facilitating access to and dissemination of research relevant to the objectives 
of the Convention;

(iii) facilitating the transfer of technology through exchanging and disseminating 
information on experiences and technologies relevant to the conservation and 
sustainable use of biological diversity;

(b) Provide information on and facilitate access to these operating active partners;
(c) Support the active partners in developing specific training for the effective 
participation of users in the clearing-house network.
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III. OPERATIONAL FRAMEWORK

8. In accordance with the guidelines provided, the Secretariat has consulted with active partners 
who have indicated their interest in assisting with the start-up of the pilot phase. These active partners 
include the World Conservation Monitoring Centre (WCMC), the Commission of the European 
Communities, and the focal points in Australia, Brazil, Canada, and Germany. As a result of these 
discussions, an operational framework has been agreed upon for implementing the pilot phase of the 
clearing-house mechanism by means of a decentralised structure.
9. This framework provides the means by which access to, and the inter-active nature of, an 
information-exchange system can be maximised during the pilot phase of the clearing-house 
mechanism. Such an approach takes into account the complexity of the many Convention-related 
topics and is especially relevant when considering the demands for inputting and updating the 
different types of information to be submitted by a growing number of partners and participants.
10. The clearing-house mechanism will need to function at both national and international levels.
11. At the national level, the clearing-house mechanism will serve the information needs of those 
organisations involved in implementing the provisions of the Convention. The nature of these needs is 
complex and multi-faceted. Opportunities for addressing them are offered through ongoing 
developments in information technology. Increasing numbers of sources of information relevant to the 
implementation of the Convention are likely to be identified (inter alia, local and national government 
agencies, universities and research centres, indigenous and local communities with traditional 
ecological knowledge, and non-governmental organisations) and the potential volume of information 
is such that National Focal Points would need to invest immense amounts of time conducting searches 
through this mass of information. Further contact with each source holding such information would be 
likely to reveal a need to distinguish relevant information among the overall information held by the 
institution and to ensure its availability in an appropriate format.
12. The clearing-house mechanism at the national level therefore needs to support the activities of 
the National Focal Points and to assist with linking Thematic Focal Points (TFPs) to the wider 
clearing-house mechanism network. The operational framework presented here is specifically 
designed to avoid the duplication of effort, and to maximise the exchange of existing knowledge 
through the development of databases of existing knowledge (or meta-databases) by national-level 
clearing-house mechanism partners.
13. At the international level, the operational framework provides for the development of a 
decentralised system of information gathering and retrieval, a visualisation function, and a decision- 
support function. These functions are explained in paragraph 18 below.
14. The role of the Secretariat should be that of facilitator, ensuring: the dissemination of 
experience and knowledge amongst all partners; that the system as a whole is learning from shared 
experience; and that different solutions to similar problems are being recorded and exchanged. As a 
facilitator, the Secretariat will need to provide learning feedback so that areas of priority interest to the 
Parties can be identified.
15. A crucial component of the clearing-house mechanism’s operational framework is that it is 
service-oriented. It must be able to link its meta-databases in order to respond to queries on topics 
relevant to the implementation of the Convention, pointing the users to the location of relevant 
information, and answering specific scientific and technical questions posed by users. By its 
interactive nature, the clearing-house mechanism will provide a means for exploring and identifying
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topics and issues that will need to be addressed in future stages of the programme, and for identifying 
and disseminating multiple sources of information in an effective and decentralised way.
16. The process for gathering and organising the information that will feed into the clearing- 
house mechanism is itself decentralised, with active partners co-ordinating efforts amongst themselves 
and with the Secretariat to address topics of common interest. The contribution of each active partner 
will be included in the meta-databases of the clearing-house mechanism and will be made available to 
all users. In this way, updating the information in the system will not be the responsibility of any one 
institution, or of a programme officer in the Secretariat. It will be a decentralised activity, to be 
undertaken by the active partners, with the responsible programme staff at the Secretariat playing a 
role analogous to that of a "web manager" on the Internet.
17. The following section presents a number of proposals that have been developed in this initial 
stage of the pilot phase.
IV. CURRENT STATUS 18. The most important feature of the operational framework that has
been agreed upon is the identification of three distinct components that constitute the conceptual basis
of the activity programme of the pilot phase. These are:

(i) the organising and linking of information relevant to the implementation of 
the Convention. This is an essential first step in linking scientific knowledge 
on biodiversity to the policy-making process. In general, information relevant 
to the implementation of the Convention remains dispersed around the world, 
often in a form that is only useful to experts in a particular field. This 
component will begin the process of facilitating access to the information, 
and will provide the means of identifying the real needs of the user 
community at the national level;

(ii) the visualisation ofthe information, which will facilitate the integration of 
information from many disciplines and domains into formats useful to the 
design of strategies, plans and programmes relevant to the Convention. 
Possibly the greatest challenge of the pilot phase lies in making a complex 
body of information comprehensible by its illustration in visual formats that 
can best demonstrate the links between the different factors relevant to the 
objectives of the Convention;

(iii) the decision-support function, which will consist of providing syntheses of 
global trends and priorities identified by the Parties and others from 
information provided in national reports, thematic assessments, studies on the 
regional distribution of the condition of the components of biological 
diversity, and other information. This component will need to be developed 
in close collaboration with those involved in country-level decision-making 
processes in order to assist the development of increased national capacity for 
the implementation of the strategies, plans and programmes relevant to the 
Convention.

19. Identifying these three components has helped, in turn, to identify the different types of 
activities relating to information needs for the implemention of the Convention. It highlights the fact 
that data gathering, although a valuable activity in itself, does not of itself lead directly to 
improvements in the development and implementation of the strategies, plans and programmes 
required under the Convention.
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20. The implementation of the pilot phase during the period in question has therefore focused on 
activities that enhance the value of existing data and information by improving access to that 
information "on-line" and, in particular, by developing ways of visualising the data and information to 
make it more useful to those involved in the decision-making process.

V. THE CLEARING-HOUSE MECHANISM’S WORLD WIDE WEB HOMEPAGE

21. The first product of the pilot phase has been the clearing-house mechanism’s World Wide
Web homepage, which can be explored on the Web (URL: http://www.istar.ca/biodiv/). (It is 
important to emphasise that this in itself is not the clearing-house mechanism, which is more than an 
Internet homepage or a database stored on a computer. The purpose of the clearing-house mechanism 
is to develop a self-sustaining process of information exchange to promote and facilitate technical and 
scientific co-operation for the implemention of the three-fold objectives of the Convention.)
22. Even though the CHM Web page is different from the traditional tree-based information- 
providing structure, this feature is still part of the system, and certainly has a place as a viable solution 
for providing information that is more specifically defined within a certain discipline or topic. In 
addition to this feature, however, it was felt that there is a need for an interactive system that can go 
directly to the information that users consider useful, going through the minimum number of 
intermediate pages on the Web.
23. To achieve this, the CHM Web page needs to include a number of features that are already 
freely available, but that are not common on most Web pages. Such features include interactive, 
multiple-field search engines directly included in the page; a self-indexing feature (this feature will be 
explained and illustrated below); the capacity to post up-to-date documents and texts concerning 
current activities relevant to the Convention; a question and answer service whereby users can ask a 
voluntary panel of recognised experts questions on a range of topics identified by the partners 
themselves.
24. In addition to these features, the CHM Web page includes a number of the elements seen in 
conventional Web pages, such as links to existing CHM focal points in all the countries, links to 
relevant international organisations, conventions, sectorial focal points, regional focal points, other 
World Wide Web engines, and the CBD Secretariat.
25. Features of the Interactive Services component of the clearing-house mechanism Web page 
include:

(i) The Question and Answer feature mentioned above. It is envisaged that this 
service will have a volunteer moderator, assisted by a group of experts from 
around the world for each of the topics and themes suggested by the active 
partners. Those using this service can pose questions to the moderator, who 
will answer them with the assistance of the team of experts. It is hoped that 
moderators will come forward on a voluntary basis, motivated by the 
opportunity for involvement in an international network of interested 
partners, with potential benefits for the development of research or 
collaborative links around the topic of discussion;

(ii) The On-line meta-databases feature includes an up-to-date written 
information service, comprising "grey literature" relevant to the Convention, 
reports and documents arising out of Convention-related activities,
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summaries of workshops, or calls for papers. Such written information can be 
made immediately available, providing an up-to-date information service for 
the Convention. The second service included in the on-line meta-database 
feature is the URL Internet Addresses service, which includes a self-indexing 
feature. This service indicates the Web addresses of useful sites identified by 
active partners, including the title, key words, summary, and author. The self- 
indexing feature is a sophisticated sorting system that can organise the 
records in the database according to user-defined criteria. Other meta- 
databases will be included in this feature, including the European Tropical 
Forest Project and Species 2000 databases, which have similar meta-database 
query capabilities.

26. The Information exchange service of the clearing-house mechanism Web page provides links 
to other relevant Web sites, including national, regional, international and sectorial organisations 
relevant to the implementation of the Convention. It is worth emphasising that responsibility for the 
accuracy and updating of the data and information found at any of these sites lies with the relevant 
institution. The clearing-house mechanism only provides a road-map to facilitate access to information 
and will not be in a position to verify the quality of the data.
27. The clearing-house mechanism Web page includes listings with links to recognised scientific 
and technical international organisations relevant to the CBD, regional centres or focal points, 
sectorial focal points, other conventions, other World Wide Web engines, and a link to the main 
Convention homepage.
28. The different features described above are not fixed or permanent components of the clearing- 
house mechanism Web page. These features have been included as part of the preliminary 
experimental phase of the clearing-house mechanism in order to provide good examples of how the 
service-oriented nature of the clearing-house mechanism Web page might be fulfilled. As innovative 
ideas arise, or in response to suggestions from the active partners on improvements to the service, 
these can and will be included. For this reason, one of the boxes has been left open, signalling to all 
users that this Web page will constantly be under construction. The same is also true for the items 
currently included under each section of the Web page. For example, as new organisations are 
identified, they will be added to the existing list of International Organisations or Sectorial Focal 
Points, and the appropriate link will be made to their Web page, if this exists, or to the appropriate e- 
mail address.

VI. ACTION PROGRAMME FOR THE NEXT 18 MONTHS OF THE CLEARING-
HOUSE MECHANISM PILOT PHASE.

29. This Note has emphasised the service-oriented nature of the clearing-house mechanism and 
has described the agreed-upon operational framework for implementing the pilot phase of its 
establishment as a mechanism for promoting and facilitating technical and scientific co-operation.
30. The operational design has paid particular attention to the iterative process of establishing the 
clearing-house mechanism. In this sense, the pilot phase serves as a way of encouraging partners to 
contribute their creative resources in order to identify innovative ways of facilitating the exchange of 
scientific, technical and technological information. The role of the Secretariat in this process will be to 
provide the learning feedback in order to identify areas considered priorities by the Parties and to 
ensure the world-wide sharing of experiences in the implementation of the Convention.
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a. Organising and linking relevant information

31. In order to implement paragraphs 4(g) and (h) of Decision II/3, it is hoped to organise six 
regional workshops as part of a pilot-phase process of user-driven development of the clearing-house 
mechanism. The organisation of these workshops depends upon securing the necessary funding, and 
details of dates and venues can only be finalised once this has happened. The workshops are intended 
to assist institutions of the Parties that do not have Internet access and will focus on identifying the 
key elements in a strategy for supporting clearing-house mechanism implementation needs in such 
countries.
32. In order to implement paragraphs 5(a)(i), (ii) and (iii) of Decision II/3, several active partners 
are exploring the possibility of contacting Web Promoters in order to compile a subset of new 
Convention-related Internet links and pointers. An agreement on the harmonisation of formats and 
key-words would facilitate both the input of information by active partners and the efficiency of 
search procedures for users. Guidelines for the usage of such agreed formats, and periodic updates, 
would then be provided to partners and users.
33. As part of the implementation of paragraphs 4(e), 5(a) and (b) of Decision II/3, the SBSTTA 
may wish to consider recommending the publication of a clearing-house mechanism newsletter. This 
could provide a vehicle for reporting on developments such as the creation of National Focal Points, 
on activities undertaken by the active partners, and for disseminating information on relevant topics, 
including technologies, methodologies and national experiences.

b. Visualisation of information

34. Active partners will be encouraged to explore options for information-dissemination systems 
able to present biodiversity information in ways capable of being comprehended by policy-makers, the 
media and the general public. This will need to focus on flexible methods of generating large-scale 
meta-information and its summarised expression in spreadsheets or other formats, as well as systems 
for generating maps at different scales and other visual forms of presenting data.

c. Decision-support functions

35. It is planned that an information service covering topics under consideration at meetings of 
the COP and of the SBSTTA will be included in the pilot phase. It is envisaged that, as topics are 
identified and programmed for consideration by the COP and the SBSTTA, active partners will 
compile subsets of specific pointers leading users to sources of information on that topic. A simple 
way to avoid duplication of effort would be to set up in the system a single pointer to the active 
partner responsible for the compilation.
36. With regard to the implemention of paragraph 5(a)(iii) of Decision II/3, the active partners are 
exploring ways of encouraging agencies and other institutions to use the clearing-house mechanism 
for promoting and facilitating the access to and transfer of relevant technologies, drawing upon well- 
developed methodologies used in long-distance learning.
37. Several active partners have proposed the development of an Internet-based training package 
as part of the implementation of paragraph 5(c) of Decision II/3. It is planned that the Secretariat will 
co-ordinate and assist the active partners in the development and evaluation of these training
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materials, and report on the results at the third meeting of the Subsidiary Body on Scientific, 
Technical and Technological Advice.
38. A logo has been developed for the clearing-house mechanism and its use will be encouraged. 
This will provide a distinct identity to all clearing-house mechanism activities and relevant 
information sources, and will assist in the easy identification of National Focal Points on the Internet. 
The Subsidiary Body on Scientific, Technical and Technological Advice may wish to consider 
recommending criteria for the use of the clearing-house mechanism logo.

VII. CONCLUSION

39. In taking note of this progress report, the SBSTTA may wish to provide further guidance on 
ways and means to implement Decision II/3 and on the preparation of the progress report referred to in 
paragraph 10 of Decision II/3.
40. In Decision II/3, the COP also decided to review the implementation of the pilot phase at its 
fourth meeting and requested the SBSTTA to provide scientific and technical advice (paragraph 11). 
The SBSTTA may therefore wish to consider the preparation of its advice for this second review in
1997.
41. The SBSTTA may also wish to consider how the clearing-house mechanism can contribute to 
supporting initiatives arising out of other matters under consideration at the present meeting
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Summary

Decision I/9 of the first meeting of the COP of the Convention on Biological Diversity set out 
to consider in 1996 the “conservation and sustainable use of agricultural biological diversity within 
the context of the Convention’s three objectives and its provisions.” Decision II/1 of the second 
meeting of the COP took note of the report of the first meeting of the Subsidiary Body for Scientific, 
Technical and Technological Advice (SBSTTA) in which the SBSTTA, in its recommendation I/2, 
proposed to provide to the COP “advice on scientific, technical and technological aspects of the 
conservation of agricultural biological diversity and sustainable use of its components (also taking 
into account the other provisions in Article 25, paragraph 2)” of the Convention.

In response to the needs of the COP this note outlines the major issues related to the 
conservation and sustainable use of agricultural biological diversity in the context of the three 
objectives of the Convention and identifies options for action. For the purposes of the Convention, 
agricultural biological diversity means the variability among living organisms associated with 
cultivating crops and rearing animals and the ecological complexes of which they are part; this 
includes diversity within species, between species, and of ecosystems. The unique feature of 
agricultural biological diversity is the emphasis on its utility to human beings.

This note stresses the importance of making the transition towards sustainable agriculture. 
The obligations under the Convention are intended to reinforce and guide the work that is already 
being undertaken by the relevant international, regional and national institutions as well as market- 
based activities in the field of agricultural biological diversity. Recent international policy efforts to 
promote the conservation and sustainable use of agricultural biological diversity find their most

/.



UNEP/CBD/SBSTTA/2/10
Page 2

elaborate articulation in Chapter 14 of Agenda 21. Pursuant to that chapter, the international 
community, operating mainly through the Food and Agriculture Organisation of the United Nations 
(FAO), has formulated a Global Plan of Action (GPA) on Plant Genetic Resources for Food and 
Agriculture, which was adopted by the Fourth International Technical Conference on Plant Genetic 
Resources held in June 1996 in Leipzig, Germany. Other important scientific and technological 
measures, such as international agricultural research activities under the auspices of the Consultative 
Group on International Agricultural Research (CGIAR), have contributed to the efforts aimed at the 
conservation and sustainable use of agricultural biological diversity. Other activities of relevance are 
carried out by the United Nations Educational, Scientific and Cultural Organisation (UNESCO), the 
United Nations Environment Programme (UNEP), the United Nations Development Programme, and 
the World Bank, among others. These initiatives and other efforts world-wide form an important basis 
for the identification of international policy options for integrating biological diversity into 
agricultural production.

This note is divided into five sections. The first section outlines the biological principles that 
underlie agroecosystems. The section underscores the importance of taking an ecosystem approach to 
the conservation and sustainable use of agricultural biological diversity. The second section provides 
an overview of the impacts of agriculture on biological diversity. The third section presents the 
rationale for addressing the issue of agricultural biological diversity under the auspices of the 
Convention on Biological Diversity and stresses the importance of considering the issue in the context 
of the three objectives of the Convention. The fourth section sets out the scientific, technical and 
technological issues that should be considered by the SBSTTA, and the last section presents an 
outline of the kinds of actions that could be considered under the auspices of the Convention.
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I. BIOLOGICAL DIVERSITY AND AGRICULTURE

1.1 An ecosystem approach

1. Agricultural ecosystems, or agroecosystems, are ecosystems in which naturally occurring 
plants and animals have been replaced by crop plants and livestock animals deliberately selected by 
human beings. The degree of disruption of the natural system varies widely with different types of 
agriculture. Low-intensity agricultural practices, such as nomadic pastoralism, traditional home 
gardens and rotational fallows, retain many of the natural ecosystem processes and composition of 
flora, fauna and micro-organisms. The most intensive systems, including modern monospecific 
cropping, plantations and high-density livestock ranches, may change the ecosystem so completely 
that few of the previous biota or landscape features remain.
2. An ecosystem approach to understanding the impact of agriculture on biological diversity is 
necessary because the effects of agriculture are felt throughout the agroecosystem, and often far 
beyond its borders in organisms completely unrelated to agriculture. These impacts vary greatly as one 
moves along the continuum of intensity indicated above. Thus the impacts on ecosystems have 
increased over time as agricultural systems have intensified around the world. In addition, 
domesticated plants, animals and associated micro-organisms have been transported across and 
between continents, where they often radically change the environment into which they are 
introduced.
3. Agriculture can affect ecosystem functions and the biota that make up the living part of that 
ecosystem in a number of ways. At the landscape scale, agriculture results in the conversion of land 
cover types and the elimination of certain landscape features and habitats. At the farm level, 
management of the soil and vegetation often results in the reduction of soil cover by plants and the 
disruption of soil structure. Changes in soil characteristics at the farm level can have a wide impact if 
soil erosion occurs. The selection and management of domesticated plants and animals directly affect 
biological diversity by replacing naturally occurring plants and animals. In some cases the number of 
new varieties may exceed the original ones, but in most cases a narrower species and genetic base is 
created.
4. The impacts of agriculture on ecosystem functions can be grouped into five distinct areas: soil 
structure, nutrients and micro-organisms; water cycle; landscape complexity; biotic complexity and 
linkages; and atmospheric properties. Agriculture affects soil structure and biota primarily though 
reduction of the organic material incorporated from above-ground and root biomass, through tillage 
for crops and compacting by livestock. The simplification of agricultural systems by removal of multi- 
storied vegetation, particularly trees and ground cover, results in the exposure of soil to the erosive 
forces of sun, rain and wind, and subsequent loss of topsoil. It reduces the incorporation of moisture, 
air and organic matter into the soil by complex rooting systems, which is essential for micro- 
organisms and nutrient cycling as well as for maintaining a strong soil structure. Agricultural 
chemicals further deteriorate soil conditions by reducing the presence of soil invertebrates, micro- 
organisms and soil insects responsible for decomposition and nutrient cycling. These include 
nitrogen-fixing bacteria, micorrhizal fungi, earthworms and termites. The deterioration of soil quality 
results in decreasing agricultural productivity, as well as damage to the local and larger ecosystems’ 
functions.
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5. Agricultural activities also affect the movement and quality of the water that is essential for 
both agricultural productivity and habitat maintenance. Soil compacting, the loss of complex 
vegetation and the elimination of landscape features such as wetlands and streams, reduce infiltration 
of water into the ground where it would be available for plant growth. Lack of infiltration also results 
in flooding and the reduction of groundwater recharge, which can affect water supplies for human use 
both within the agricultural system and far beyond. Agricultural chemicals and run-off of high- 
nitrogen manures from livestock operations are a major source of pollution of water resources, both 
underground and surface waters. This has a far-reaching impact on biological diversity in aquatic 
systems and those biota that depend on them, such as avian wildlife. In this respect, international 
efforts to conserve coastal and marine ecosystems and wetlands of international importance need to 
consider the impacts of agriculture.
6. The third kind of impact that agriculture may have on ecosystem functions is the reduction of 
biotic and structural complexity at the landscape level. Nearly one third of the world’s land area is 
used for food production, making agriculture the largest single cause of habitat conversion on a global 
basis. The trend in agriculture is towards larger, mechanised mono-cultural production units that 
require a homogeneous topography. Habitats such as woodlands, hedgerows, fallow fields and 
individual trees are eliminated, and features such as wetlands, streams and ravines are smoothed over. 
This results in a major loss of habitat for wild flora, fauna and insects, including the valuable wild 
relatives of domesticated plants and animals. As well as being a direct loss of biological diversity, this 
simplification of the agricultural landscape increases its susceptibility to pests, disease and weed 
infestation.
7. The loss of biological complexity at the species and genetic level has an impact similar to that 
of the landscape homogenisation described above. Intensive agroecosystems that rely on fewer species 
and varieties have become more susceptible to disease and pests, and to climatic variation. The 
functions of natural ecosystem resilience and nutrient cycling are increasingly being replaced by 
external inputs, such as fertiliser and pesticides, which are less able to cope with changing 
environmental conditions and new pest and disease challenges. Some beneficial wild biota have 
become linked with agroecosystems, such as certain invertebrates, insects and birds. As agriculture 
becomes increasingly simplified, for example by eliminating draught animals from cropping systems, 
the food sources for the beneficial wild biota disappear.
8. Finally, the conversion of land to agriculture, and the increasing intensification of agriculture, 
can have an impact on atmospheric carbon and nitrogen fixation. The replacement of natural 
vegetation by a cropping system with lower primary productivity can result in the release of carbon 
dioxide, methane and nitrogen dioxide. Loss of soil organic matter, draining of wetlands and 
elimination of trees from agricultural systems all diminish the fixation of carbon. Methane is released 
from flooded rice cultivation as well as from ruminant production. These impacts link the concerns 
over biological diversity with those of climate change.
9. In all of the foregoing areas the ecosystem-wide impact of agriculture on biological diversity 
can be mitigated by changes in agricultural practices and technologies and land use patterns. Clearly a 
balance must be found between maintaining acceptable levels of agricultural production and 
biological diversity, but this will not be possible unless the broad systemic impacts of agriculture are 
recognised.
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I.2 Agricultural evolution and genetic variation

10. For millennia, pastoralists and farmers have developed and maintained a wide diversity of 
animal breeds and crop varieties through accidental and intentional cross-breeding and selection. As a 
result, human beings have created a tremendous increase in the intra-specific variation of certain 
animals and plants. However, the gains for these species have generally been at the expense of other 
species. In addition, the genetic diversity represented in domesticated animals and plants is 
numerically insignificant in comparison to the diversity present in the wild. Domesticated species 
constitute about one in every ten thousand living species. Nevertheless, the future of the world food 
supply depends on this small subset of organisms.
II. The process of domesticating wild animals began some 12,000 years ago. Today there are 
over 40 species of domestic animals, which contribute 30-40% of the total value of food and 
agricultural production. The FAO databank on farm animal genetic resources has information on 28 of 
these species, totalling 3,882 breeds. As well as providing food, domestic animals have been an 
integral part of the farming system and economy, providing draught power, transportation, manure for 
fertiliser and fuel, and other products such as leather, wool and feathers. Customs developed to ensure 
the survival, exchange and strengthening of valuable stock.
12. Similar success was achieved with plants. In India, for example, the mango, Mangifera indica, 
has been bred to create 1,000 varieties, and some 100,000 varieties exist of one species of rice, Oryza 
sativa. In addition, traditional agriculture typically incorporated a wide variety of species into each 
production system. In Java, small-scale farmers have up to 607 crop species in their gardens, 
equivalent to the species diversity of a deciduous tropical forest. Farmers developed effective methods 
for germplasm testing, collection, storage and exchange. These methods were often encoded in 
customs, such as the passing on of planting material at the time of marriage or migration.
13. At the landscape level, patches of different vegetation types were created by farming methods 
such as shifting cultivation and the use of fire. This created mosaics of cultivated, grazed, 
uncultivated, and successional areas, which increased the variety of ecological niches and was thus 
likely to encourage biological diversity. Evidence from tropical forests as well as desert areas in the 
Americas shows that certain traditional agricultural activities increased the number of species present 
rather than decreased them. Some of the areas with the richest species diversity have been managed by 
humans for centuries, such as the meadows of South Estonia on limestone bedrock, with 63 species 
per square metre. Not all traditional agriculture enhanced biological diversity. But it is clear that 
human activity generally resulted in the increased movement, distribution and selection pressures on 
plants, animals and their habitats, frequently producing increased heterogeneity and pace of change -
as well as utility for humans.
14. Agricultural scientists tend to focus on the intra-specific variation that is the hallmark of 
agriculture and the most notable achievement of traditional agriculturalists and modern plant and 
animal breeders. However, it is the interdependence of each variety and breed with its ecological and 
socio-cultural setting that defines its ability to contribute to the overall goal of sustainable food 
production. Drought-tolerance, flavour, disease resistance and invasiveness are but four of the 
hundreds of characteristics that may be important to the long-term productive potential of any 
particular domesticated organism.
15. Traditional agriculture also ensured the survival of certain non-agricultural species due to the 
continuity of management techniques. For example, a perennial maize, Zea diploperennis, which 
grows in abandoned fields, has been maintained by local slash-and-burn techniques. The rangeland
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management techniques of pastoralists, such as the use of fire, ensure the continued existence of a 
number of important species, such as perennial grasses. Many management techniques are 
perpetuated through custom and belief systems that have become an inseparable part of the 
agricultural system. The ability of people to inhabit difficult environments, such as arid or arctic areas, 
has depended on their reliance on certain breeds of livestock and varieties of plants that are well- 
adapted to these conditions. As these animals and plants are lost, the ability of people to inhabit these 
areas is also lost. In addition, once the indigenous knowledge and social framework of these 
production systems have eroded, it becomes far more difficult to revitalise these systems.
16. A rapidly growing global human population and changing consumption patterns have 
stimulated the evolution of agriculture from traditional to modern, intensive systems. According to the 
FAO, of the approximately 7,000 species that have been cultivated or collected by humans for food, 
only 30 crops now account for 95% of the global dietary energy (calories) or protein. Wheat, rice and 
maize provide more than 50% of the global plant-based energy intake. Nearly 90% of the food energy 
supplies of the world is provided by only 103 plant species.
17. The 1940s witnessed the emergence of agricultural systems that emphasised maximising crop 
yields and uniformity and standardisation in farming systems, varieties and technologies. They 
contributed greatly to increasing agricultural yields and have become the dominant approach to 
agricultural production world-wide. This approach, which entailed a greater use of energy, agricultural 
chemicals and mechanisation, was subsequently dubbed the “Green Revolution” because of its radical 
approach and overall impact in increasing yields. The diffusion of the model was backed by 
supportive national policy reforms, international agricultural research institutions, donor agencies, 
private foundations and the private sector.
18. Modern commercial agriculture focused its attention on developing a smaller number of crop 
varieties, which were then widely disseminated. This approach has been enormously successful. 
Today, it is estimated that high-yield varieties (HYVs) are now used on 52% of the wheat growing 
areas, 54% of land planted with rice, and 51% of maize farms. The economic impact of the high-yield 
varieties was equally dramatic.
19. The diffusion of this new agricultural system has been associated with the growth of the seed 
and agrochemical industries. Over time, public institutions have gradually reduced their activities in 
plant breeding and their place has been taken by the private sector. The private sector has been a key 
agent in promoting the research, development, and distribution of seeds and related agricultural 
inputs. The seed industry started as networks of small rural enterprises and has, over the last forty 
years, become one of the largest industrial ventures in the world. The influence of the seed and 
agrochemical sub-sectors continues to grow, especially as the major firms increase their investment in 
biotechnology. This growth has also been associated with the concentration of seed and agrochemical 
activities in the hands of fewer large corporations.
20. Governments around the world have also introduced public policy instruments to promote the 
adoption of modern commercial agriculture. These measures include general agricultural development 
policies, pricing policies, subsidies and credit arrangements. Among the most important are incentive 
systems and programmes such as credit schemes, extension programmes, marketing standards, and 
subsidies that support the adoption of new agricultural technologies. The diffusion of the new 
agricultural system has been hailed as a success in raising agricultural productivity, creating new 
markets, generating income, stimulating employment and contributing to overall economic growth. 
Debates over the diffusion of modern commercial agriculture have also been extended to the
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ownership and control of plant varieties and animal breeds used in agricultural improvement 
programmes.
21. According to the Global Biodiversity Assessment, “overwhelming evidence leads to the
conclusion that modern commercial agriculture has had a direct negative impact on biodiversity at all 
levels: ecosystem, species and genetic; and on both natural and domestic diversity”. On the other 
hand, modern intensive agriculture has made it possible for the ever-increasing human population to 
be fed without the extensive destruction of habitats to provide the needed food. While agriculture has 
both positive and negative impacts, it also depends upon biological diversity for its continued 
existence. Hence, promoting sustainable agriculture requires the conservation and sustainable use of 
biological diversity. But this diversity is currently being threatened by the very activities that depend 
upon it.

II. IMPACTS OF AGRICULTURE ON BIOLOGICAL DIVERSITY

2.1 Overview of impacts

22. While modern agriculture has brought huge gains in food production, it has been responsible 
for considerable damage to biological diversity through land-use change, the introduction of alien 
species, and chemical pollution. Concern over these impacts has increased over the decades as 
agricultural production has been intensified. Agenda 21, Chapter 14.1, notes that: “Agriculture has to 
meet this challenge, mainly by increasing production on land already in use and by avoiding further 
encroachment on land that is only marginally suitable for cultivation.” Such marginal land generally 
includes forests, wetlands, wildlands and other important sites of biological diversity. Hence the 
possibility of conserving biological diversity in general will depend in great part on the success in 
meeting human food needs from the land currently devoted to agriculture. This interdependence 
between biodiversity and agricultural productivity must be taken into consideration in the 
development of measures to conserve agricultural biological diversity.
23. Agricultural activities have three main types of impacts on biological diversity: (a) on the 
genetic variability of the managed plant or animal species; (b) on the natural ecosystems where 
agriculture takes place (or which it has displaced); and (c) through off-site pollution or alteration, such 
as by siltation, chemicals or invasive species. Land uses may be intermixed sufficiently to be 
described as an agroecosystem experiencing both of the latter two impact types.
24. In respect of genetic variability, agricultural biological diversity exists primarily at the intra- 
species level. No new crop or livestock species has been domesticated from the wild in recent times. 
However, new varieties of traditional crops and domesticated animals continue to be developed 
through traditional and modern breeding and genetic engineering. This has resulted in the creation of 
thousands of new varieties of single plant species, and greatly enhanced diversity in certain animal 
species. An intensified effort in plant and animal breeding over the past four decades has resulted in 
greatly increased yields from certain varieties and breeds. This is due to the adoption of modern 
agricultural systems that optimise the productivity of these new high-yield varieties of crops 
(particularly cereals) and livestock. This has been accompanied by the adoption of agricultural 
methods that rely on commercial inputs such as fertilisers, pesticides and antibiotics.

/.



UNEP/CBD/SBSTTA/2/10
Page 10

25. Many of the production gains made were due to these modern systems replacing traditional 
agricultural systems. This had a major impact on biodiversity because the traditional systems 
incorporated significantly more intra-specific and inter-specific diversity, as well as landscape 
heterogeneity than the modern ones. This transition took place in the developed countries and those 
areas in the developing regions that had suitable infrastructure and environmental conditions. Since 
the high-yield varieties and breeds required both a high level of capital input and favourable 
environmental conditions, they were not suited to areas with low incomes or harsh environments. The 
uneven development of modern agriculture has resulted in uneven access to its produce.
26. Furthermore, the benefits of modern agriculture have not always been experienced equally 
among farmers and pastoralists; wealth differentiation has often been exacerbated by the capital- 
intensive methods and varying degrees of market integration. While the agricultural output per unit 
area has increased over time, the rate of growth is now declining. Much of the initial growth in 
production was due to the conversion of traditional agricultural systems to modern systems. The areas 
suitable for such conversion are now dwindling and provide less hope for continued gains. It is 
estimated that 20% of current world food production is from traditional multi-cropping systems.
27. The conversion of the agricultural sector from traditional systems to modern systems has 
come at a cost to biological diversity. The adoption of high-yield varieties has displaced the use of 
many traditional varieties. For example, in Sri Lanka the number of rice varieties decreased from
2,000 in 1959 to 5 in 1992, and in the United States 50% of all wheat is now produced from only 9 
varieties. At the landscape level, modern farming has brought irrigation, tillage, plantation and 
monocropping technologies, which have substituted large-scale uniformity for the traditional 
patchwork of small-scale intercropped management units. This has homogenised the traditional 
agricultural landscape, which was typified by a variety of fallow and successional stages, retention of 
landscape features such as water courses, refugia in groves and hedgerows, and topographic 
complexity. The result has been a loss of the variety of ecological niches that encouraged biological 
diversity.
28. Extending modern agriculture to land occupied by traditional systems cannot continue at the 
same rate, and expansion into non-agricultural lands may not be desirable in terms of conserving 
biological diversity. Future increases in agricultural production are likely to continue to be derived 
from the development of new plant varieties with desirable characteristics and from the more effective 
use of commercial inputs. In order for new varieties and breeds to be able to contribute to increasing 
productivity, they will need to be adapted to harsher environmental conditions, such as salinity and 
drought, and require fewer capital-intensive inputs, such as fertilisers, pesticides and medicines. This 
will enable the marginal areas to be more productive and ensure that production in areas already under 
intensive management is sustainable. Given the urgent need to ensure the sustainability of agricultural 
systems rather than their short-term productivity, domesticated species should be developed and 
managed within the larger context of better natural resource management to minimise the negative 
side-effects of agriculture and to enhance long-term food security.

2.2 Crop and livestock genetic diversity

28. Although less publicised than the loss of wild animal species, the genetic erosion and genetic
vulnerability of agricultural species have severe implications for global food security. This situation is 
occurring through the replacement of a broad range of traditional varieties and breeds by a few 
modern ones. The improved yields of modern varieties and breeds were built on the broad genetic
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diversity present in farmers’ landraces and in their wild and weedy relatives. Genetic diversity is 
declining within domesticated species, and species diversity is declining within farming systems. 
Many areas that are home to the wild relatives of food crops are also under threat. The prevailing 
models and policies of agricultural research and development of the Green Revolution, along with 
market pressures for standardised characteristics, have encouraged this erosion.
29. This decline in genetic variability is a concern for three main reasons. First, genetic diversity 
helps provide stability for farming systems by including a range of inter- and intra-specific 
characteristics. Losses suffered by one variety or breed can be compensated for by continuity or gains 
in another. Second, genetic diversity provides insurance against changing environmental conditions 
that may be anticipated for the future, such as through resistance to new diseases or adaptability to 
changed climatic conditions. Third, genetic diversity embodies characteristics that are potentially 
valuable, but not yet exploited.
30. The erosion of genetic diversity is in part due to monocultural farming systems replacing 
traditional polycultural systems that incorporated both intra-specific and inter-specific diversity. In the 
Philippines, the introduction of HYVs has displaced more than 300 traditional rice varieties that had 
been the principal source of food for generations. In India, as early as l968, HYV seed had replaced 
half of the native varieties. The HYVs were not “high-yielding”, however, unless they incorporated 
high fertiliser inputs and irrigation. Thus, the expected productivity increases were not always 
realised.
31. The replacement of traditional polycultures with HYVs is occurring globally, often resulting 
in increased food insecurity. For example, a traditional Senegalese cereal staple fonio (Panicum 
laetum), which is highly nutritious as well as robust in lateritic soils, is under risk of extinction due to 
displacement by modern crop varieties. Evidence from Europe shows similar trends for flax, wheat, 
oats and rye, as well as for legumes, fruits and vegetables. Uniform varieties are also common in 
export crops of coffee, bananas, cacao and cotton.
32. Livestock is also suffering genetic erosion; the FAO estimates that at least one breed of 
traditional livestock is lost every week. Of the 3,831 breeds of cattle, water buffalo, goats, pigs, 
sheep, horses, and donkeys that have existed this century, 16% have disappeared, and a further 15% 
are rare. Over 30% of all remaining domestic animal genetic resources are now at risk of extinction. It 
was estimated in 1992 that 50% of indigenous goats, 30% of indigenous sheep and 20% of 
indigenous cattle breeds in India were threatened. An estimated 80% of poultry in India is now of 
exotic breeds.
33. Traditional animal breeds are being displaced by highly specialised intensive production 
systems, such as ranches and farm-factories that rely on high-output exotic breeds. These new systems 
also render traditional breeds obsolete by replacing their multi-purpose functions with mechanised 
traction and chemical fertilisers. The loss of traditional breeds has been the highest in Europe and 
North America, where a few highly productive breeds now dominate milk and meat production. The 
change has been slower in developing countries. There, the large proportion of the population 
engaged in food production tends to rely more heavily on multi-purpose livestock and lacks the capital 
investment needed to modify the physical conditions to provide for intensive rearing. The 80 breeds of 
cattle still found in Africa represent adaptation to various harsh local conditions, such as lack of water, 
extreme temperatures, diseases, and low-value forage and browse. Their replacement by a few exotic 
breeds weakens both the agriculturalist’s ability to utilise marginal areas for food production, and the 
potential for breeding programmes to improve livestock hardiness.
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34. One of the main concerns arising from over-reliance on modern varieties is the increased 
vulnerability to pests and diseases. Vulnerability is due to two factors: the relative areas devoted to 
each variety, and the degree of uniformity (relatedness) between varieties. A plant pathogen can be 
devastating if it infests a uniform crop, especially in large plantations. History has shown many cases 
of catastrophic losses from relying on uniform varieties grown in monocultures. Among the renowned 
examples are: the potato blight (Phytopthora infestans) in Ireland in 1845-48, which led to the death 
of 1.5 million people; the winegrape blight (Phylloxera vitifoliae) that destroyed four million acres of 
French vineyards in the last century and a variant of the blight that currently threatens vineyards in the 
United States; a virulent disease that has repeatedly devastated banana plantations in Central America 
since the 1930s; and molds and blights that have destroyed HYV maize in Zambia and the United 
States, respectively, since the 1970s. In the case of Zambia, while some 20% of the HYV maize crop 
was lost, the impact on traditional maize varieties was negligible. In 1972, following the widespread 
adoption of uniform wheat HYVs, Brazil lost a large proportion of its national wheat crop when it was 
attacked by a disease that it was not able to withstand.
35. After having uprooted millions of dollars of vines, California winegrape growers have now 
diversified their varieties and use non-chemical soil and crop-management methods to avoid another 
blight. Unfortunately, in many cases the mistakes of relying on genetically uniform monocultures have 
been continually repeated. Scientists and government agencies have acknowledged the vulnerability 
of uniform stock. As early as the l970s, the US National Academy of Sciences warned of the emerging 
problems in a publication entitled Genetic Vulnerability of Major Crops; the FAO also called attention 
to this threat. These problems illustrate the importance of retaining the genetic stock necessary to 
incorporate diversity into crops and livestock.
36. In considering what type of diversity to incorporate, the diversity within the genetic make-up 
of a crop may be a more relevant measure of the evolutionary resilience of that crop than the diversity 
of obvious morphological characteristics. It has been assumed that the morphological diversity of 
crops seen on-farm assures a broad genetic variation; while the uniform morphology of improved 
varieties is the result of a narrow genetic base. Diagnostic surveys of genetic variation and genetic 
distance between varieties are urgently needed in order to accurately assess the importance of 
morphological diversity vis-à-vis genetic diversity and to create more useful measures of functional 
diversity. This can also assist in ensuring that breeding intentionally widens the genetic base rather 
than narrows it.
37. Well-developed methodologies for characterising wild biological diversity exist, as practised 
in the discipline of conservation biology. This is not so for agricultural biological diversity. Agreed 
scientific principles and practice for on-farm genetic resource conservation are lacking. In addition, 
attempts to describe this important aspect of agricultural biological diversity are seriously constrained 
by the lack of a generally usable classification and nomenclature system for landraces. One of the key 
scientific obstacles to progress in conserving valuable agricultural biological diversity is the lack of 
methodology for characterising landrace diversity. This may require that a taxonomic framework is 
developed before studies of the evolutionary history, function, and ecogeographic distribution of 
variation within a crop can be undertaken.

2.3 Agroecosystem diversity

38. The loss of diversity within crops and livestock is also associated with the reduction in the 
diversity of species and genera found in farming systems. Many traditional practices are being lost
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before they have been adequately studied. The introduction of modern agriculture has increased 
overall food yields and raised local income levels, but at the same time led to overall increases in 
socio-economic and ecological vulnerability.
39. Farming-system-level diversity is particularly important to small-scale farmers who depend on 
their farming system for their food security and economic security. The adoption of modern farming 
systems has often resulted in the reduction of species, activities and landscape features within the 
agroecosystem. The traditional mixtures of staple crops, vegetables, fruits, medicinal plants, and wild 
or semi-domesticated species that are either cultivated or condoned provide a resilient production 
system. Multipurpose trees, for example, are often used in complex agroecosystems in hedgerows or 
alleys, for fruit, wood, green manure, erosion control and other services. Wild plants that grow within 
other field crops may be important sources of vitamins. The emergence of wild plants and animals 
used as critical famine foods depends on the continued existence of wildlands in the proximity to act 
as refugia. The stability and adaptability of these farming systems depends on the existence of 
biological diversity represented by these “minor” crops and breeds, and by semi-domesticated and 
wild species at the agroecosystem level.
40. The reduction of diversity in the farming system and its associated lands reduces the
opportunity for continued breeding and selection by farmers. Larger fields with monocropping 
regimes and reduced rotations and fallows greatly reduce the number of crop landraces and wild 
relatives available to the farmer for cross-fertilisation. Gene flow from wild relatives to crops is used 
by plant breeders to introduce useful characteristics. On-farm crossing of varieties by farmers also 
transfers “wild” genes and enriches useful on-farm diversity. The loss of on-farm diversity stalls the 
process of crop development at the farm level and replaces it with breeding and genetic engineering in 
the laboratory. The selection process is then separated from the practical needs and actual 
environmental conditions experienced in the farming system. There may be “keystone” landraces that 
have important practical qualities, or are the basic stock from which farmers derive other varieties.
41. The movement of genes and varieties into and out of cropping systems, both temporally and 
spatially, is inadequately understood. It is important to understand the causes of loss or rejection of 
some varieties or characteristics in order to design effective monitoring, conservation and utilisation 
methods.
42. Along with the erosion of diversity in domesticated species, is the related loss of biological
diversity in agricultural soils. The great natural diversity and abundance of soil organisms maintain 
soil productivity. Soil organisms and micro-organisms maintain nutrient cycling, soil structure, 
moisture balance, and the fertility of soils. Mycorrhizae, fungi that live in symbiosis with plant roots, 
are essential for nutrient and water uptake by plants. Yet this rich resource is largely invisible and 
unrecognised by the public. Increasingly, agricultural systems are losing this diversity, undermining 
soil fertility and leading to productivity losses. The main reasons for decline in soil biological 
diversity are the management practices of modern agriculture, including: (a) the heavy use of 
agrochemicals, particularly pesticides, soil fumigants, and chemical fertilisers; (b) the uniformity of 
crops over time and space; (c) intensive tillage practices (mainly with machinery) that disrupt soil 
structure; and (d) a decline in the use of animal manure, crop residues, intercropping, cover crops, 
crop rotation and other methods that increase the organic matter content of soils and reduce their 
exposure to erosive forces.
43. Another area of concern at the agroecosystem level is the erosion of the diversity of insects.
Insects pollinate, contribute to biomass and natural nutrient production and cycling, and are natural
enemies to crop pests and diseases. The reduction of insects leads to increasing costs and declining
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productivity. The dependence of modern agriculture on agrochemicals, and particularly on the heavy 
application of pesticides, has been largely responsible for this problem. Agrochemicals generally kill 
beneficial insects as well as the target pest. Pesticides may affect a wide range of susceptible species 
in the ecosystem and also alter the normal structure and function o f the ecosystem itself.
44. This disruption in the agroecosystem can lead to problems of pest resurgence, resistance to 
pesticides and outbreaks of new pests. This problem is particularly well known for causing major 
losses in cotton and banana production in Latin America, and of rice in South-East Asia. The reliance 
on monocultures and the decline of natural habitat around farms also contribute to the loss of 
beneficial insects. Improving the sustainability of agroecosystems will require methods of maintaining 
healthy populations of beneficial insects and soil micro-organisms while strengthening the resistance 
of crop plants and livestock to pathogens.

2.4 Impact on non-agricultural ecosystems

45. When done in appropriate areas and ways, agricultural development does not necessarily 
result in negative effects on natural systems. However, agricultural practices result in biodiversity 
losses within and beyond the natural habitats where they take place. This can result in losses of 
species and ecosystem functions, and in internal losses to production.
46. In many parts of the world, the spread of agriculture has contributed to the fragmentation of 
natural habitats, particularly of forest areas, grasslands and wetlands. This occurs mainly through 
extending farming systems into frontier zones, accompanied by clearing forests or natural vegetation. 
Some kinds of agricultural practices, such as polycultural and agroforestry systems or certain pastoral 
practices, conserve some natural species and functions while adding new ones, resulting in an 
increase in diversity and low impacts on the surrounding areas. However, the large-scale conversion to 
monocultural farming systems can seriously erode the diversity of naturally occurring organisms and 
habitats far from the original site.
47. Soil erosion inland may affect coral reefs near river outlets to the sea. The intensive use of 
pesticides can disrupt and erode biodiversity in natural habitats near and far from agricultural areas as 
they accumulate in the food chain. Pesticides and their residues inevitably drift into the air, water and 
soils. Only a minute percentage of pesticides sprayed reach the target pest, estimated at 0.1% for many 
insecticides. As a result, diverse insects and other flora and fauna are killed or harmed by the 
chemicals. The heavy use of chemical fertilisers usually results in run-off into neighbouring soils and 
water supplies. This pollution often damages these ecosystems by promoting eutrophication and can 
harm human health i f  it enters drinking-water supplies.

III. AGRICULTURAL BIOLOGICAL DIVERSITY AND THE CONVENTION

3.1 Objectives and scope of the Convention on Biological Diversity

48. The Convention on Biological Diversity provides a legally binding framework for the
conservation and sustainable use of agricultural biological diversity in particular and the transition 
towards sustainable agriculture in general. Its scope and the comprehensive nature of the objectives of 
the Convention lay the foundation for effecting such a transition. Article 1 sets out the objectives of
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the Convention to be “the conservation of biological diversity, the sustainable use of its components 
and the fair and equitable sharing of the benefits arising out of the utilisation of genetic resources, 
including by appropriate access to genetic resources and by appropriate transfer of relevant 
technologies, taking into account all rights over those resources and to technologies, and by 
appropriate funding”.
49. These objectives are set against the general principle regarding the “sovereign right to exploit 
their own resources pursuant to their own environmental policies, and the responsibility to ensure that 
activities within their jurisdiction or control do not cause damage to the environment of other States or 
of areas beyond the limits of national jurisdiction” as articulated in Article 2. The jurisdictional scope 
of the application of sovereign rights covers components of biological diversity in areas within the 
limits of national jurisdiction as well as processes and activities regardless of where their effects 
occur, carried out under the jurisdiction or control of states, within the area of their national 
jurisdiction or beyond the limits of national jurisdiction.
50. The Convention sets out general measures for the conservation and sustainable use of 
biological diversity in Article 6(a) and calls upon each Party 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 Article 6(b) the Convention outlines the 
sectoral basis for its implementation and invites each Party to “integrate, as far as possible and as 
appropriate, the conservation and sustainable use of biological diversity into relevant sectoral or cross- 
sectoral plans, programmes and policies”. Article 6(b) provides the legal basis for focusing on sectoral 
issues such as agricultural, forest and marine biological diversity, among others.
51. The second meeting of the COP adopted a series of measures aimed at implementing Articles
6 and 8 (on in situ conservation) of the Convention on general measures for the conservation and 
sustainable use of biological diversity. Decision II/7 on the consideration of Articles 6 and 8 of the 
Convention emphasised “the importance of capacity-building as well as the availability of adequate 
financial resources to assist Parties in the implementation of Articles 6 and 8 of the Convention, and 
in this context requests the interim financial mechanism under the Convention to facilitate urgent 
implementation of Articles 6 and 8 of the Convention by availing to developing country Parties 
financial resources for projects in a flexible and expeditious manner”.
52. The decisions of the COP in regard to Articles 6 and 8 have so far focused on national
strategies, plans and programmes. But Article 6(b) envisages that future work will be implemented 
through “relevant sectoral or cross-sectoral plans, programmes and policies”. It is from this 
perspective that the emphasis on sustainable agriculture in general and agricultural biological 
diversity in particular becomes an urgent matter for the Convention. It can be argued from this 
perspective that the Convention seeks to promote the integration of biological diversity into 
development objectives as a fundamental goal.

3.2 In situ conservation for sustainable agriculture

53. Article 8 of the Convention lays the basis for the in situ conservation of biological diversity,
which is set out as the most fundamental approach under the Convention. It is notable that Article 9 
on ex situ conservation is aimed at complementing in situ conservation. Although the Article is largely 
devoted to conservation outside agricultural areas, its provisions apply to emerging considerations of 
the conservation of agricultural biological diversity. The key element here is the integration of

/.



UNEP/CBD/SBSTTA/2/10
Page 16

biological diversity into agriculture as a way of effecting the transition towards sustainable 
agricultural production.

3.2.1 Traditional and on-farm practices

54. Traditional farming systems are characterised by dependence on high degrees of plant 
diversity manifested as polycultures and agroforestry. In addition, traditional farming systems also rely 
on high levels of genetic diversity in animal breeds. Many of these traditional farming systems are 
located in the centres of genetic diversity of major crops identified by the Russian botanist Nikolai 
Vavilov. One of the key features of traditional farming systems is the interaction between 
domesticated varieties and their wild relatives. Such cycles of natural hybridisation and introgression 
have, over time, increased the genetic diversity available to farmers. The importance of introgression 
in promoting genetic diversity in traditional farming systems calls for measure that promote synergy 
between the in situ and ex situ conservation of genetic resources. But more importantly, it is crucial to 
view traditional farming practices as part of an open system that promotes diversity in 
agroecosystems. Discussions of agroecosystems therefore need to go hand-in-hand with the 
recognition of associated local knowledge, innovations and practices.
55. The necessary policy and institutional measures needed to promote traditional farming 
systems should be part of broader discussions on incentive measures under Article 11 of the 
Convention on Biological Diversity, as may be discussed at the third meeting of the COP.
56. Other practical issues, such as establishing community seed banks, strengthening traditional 
animal husbandry, promoting agroforestry, establishing cultivar registry systems and maintaining 
uncultivated strips, could be encouraged as part of a larger initiative to promote and enhance 
sustainable production in traditional farming systems.
57. It should be noted that many of the pressures that lead to the disappearance of traditional 
farming systems come from outside the agricultural sector. These pressures, often referred to as “root 
causes”, can only be effectively addressed using broad policy and institutional policy reforms. 
Discussions of the use of such policy considerations can be taken up by the COP under the various 
policy items on the agenda. Traditional farming systems are themselves constantly evolving and 
incorporating new ideas. The penchant for experimentation among farmers world-wide makes it 
possible to integrate new techniques into traditional practices, thereby increasing the diversity of 
agroecosystems.
58. In Mexico, researchers have worked with the local people to re-establish chinampas 
(multicropped, species-diverse gardens developed from reclaimed lakes), which were native to the 
Tabasco region of Mexico’s pre-Hispanic tradition. Similar efforts in Veracruz also incorporated the 
traditional Asiatic system of mixed farming, integrating chinampas with animal husbandry and 
aquaculture. These gardens are rich in crop and non-crop species. They also make more productive 
use of local resources, and use organic waste as fertilisers. A project in Bolivia has introduced the 
wild Lupin (Lupinus mutabilis) into the agropastoral systems to reduce the use of chemical fertilisers. 
Similar projects, which blend traditional farming systems with new practices, have been widely 
reported in recent years and they underscore the dynamic nature of these systems.
59. The blending of traditional and modern methods to support on-farm conservation efforts is 
not restricted to developing countries. As part of the transition towards sustainable agriculture, a 
number of industrialised countries are starting to formulate enabling legislation and provide financial
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assistance for such activities. For example, the European Union (EU) provides financial support to 
farmers for a wide range of “agricultural production methods compatible with the requirements of the 
protection of the environment and the maintenance of the countryside”. Furthermore, the EU provides 
grants to farmers who embark on five-year programmes to cultivate and propagate useful plants, 
adapted to local conditions, that face the threat of genetic erosion. In another regulation, the EU 
established a scheme for certifying the origin of certain agricultural products made from landraces and 
old cultivars.
60. Among the main features of in situ conservation are the generation and diffusion of the 
knowledge, innovations and practices of indigenous and local communities. The Convention has 
recognised this in Article 8(j) and called upon each Party, subject to its national legislation to 
“respect, preserve and maintain knowledge, innovations and practices of indigenous and local 
communities embodying traditional lifestyles relevant for the conservation and sustainable use of 
biological diversity and promote their wider application with the approval and involvement of the 
holders of such knowledge, innovations and practices and encourage the equitable sharing of the 
benefits arising from the utilisation of such knowledge, innovations and practices”.
61. Article 8(j) is particularly relevant for agricultural biological diversity because of the 
dominant role of farmers in the generation of intra-specific diversity in crops and breeds and in the 
accumulation of specialised knowledge associated with these activities. Since the 1980s, FAO and the 
Commission on Genetic Resources for Food and Agriculture have served as a forum for promoting the 
recognition of such knowledge, innovations and practices under a cluster of ideas referred to as 
“farmers’ rights”. A number of countries are seeking to give “farmers’ rights” the normative standards 
that would enable them to have standing in national law. It may also be argued that many of the 
elements that constitute “farmers’ rights” can find legal expression in the provisions of the 
Convention and existing property-rights regimes after their specific normative features have been 
identified.
62. The role of the in situ conservation of biological diversity and its relevance to agricultural 
production are starting to be given their proper recognition at the international level. Article 8 of the 
Convention on Biological Diversity provides a broad basis for in situ conservation. The 9,800 
protected areas around the world (covering some 926.35 million hectares) also include a wide range of 
species of importance to agriculture. A number of countries, including Germany, Bulgaria, Turkey, Sri 
Lanka, Ethiopia, Brazil and Mexico, have conservation activities of relevance to agricultural 
biological diversity in protected areas.
63. Interest in such activities may provide a basis for giving greater significance to activities such 
as the Man and Biosphere (MAB) Programme of the United Nations Scientific, Educational and 
Cultural Organisation (UNESCO). Already, the MAB Programme has been integrating the 
conservation of wild relatives of major crops and cultivars into its conservation activities. The COP 
may wish to consider requesting UNESCO, in cooperation with the FAO and other institutions such as 
the International Plant Genetic Resources Institute (IPGRI), to develop this concept further and to 
formulate a comprehensive programme for the in situ conservation of agricultural biological diversity. 
This effort will need to be carried out in conjunction with conservation institutions at the national 
level. New areas that will need to be taken into account include game ranching, which seeks to expand 
the food base through the sustainable use of wildlife.
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3.2.2 Modern agriculture

64. While it is relatively easy to integrate biological diversity considerations into traditional 
agriculture, it is more challenging to do so in modern commercial agriculture. There are two 
challenges that have to be faced in this regard. The first is that traditional agroecosystems are currently 
being converted to modern commercial agriculture at a rapid rate. Most countries around the world 
have established institutions and legal systems whose aim is to modernise traditional agriculture. The 
challenge is how to increase yields in the traditional systems while retaining a certain measure of their 
integrity. In other words, how to achieve sustainable intensification. The second area of concern is 
how to integrate biological diversity into existing modern commercial agricultural systems.
65. The overall strategy for dealing with the latter challenge includes adopting a two-pronged 
approach: conserving large tracts of natural ecosystems that contain wild relatives of crops and 
livestock, and on-farm conservation of cultivars and breeds as well as their wild relatives.
66. On-farm conservation of biological diversity is often associated with small-scale farming. 
There is ample evidence that the adoption of conservation methods on large commercial farms may 
promote biological diversity. Techniques such as crop rotation, intercropping, cover crops, integrated 
pest management, and green manures are the most commonly used methods in larger commercial 
systems. These practices are used to promote sustainable intensification. Tea and coffee plantations in 
the tropics, and vineyards and orchards in temperate zones, provide examples of these practices. In 
most of these cases, the change from monocultural to more complex cropping may entail transition 
costs, and sometimes trade-offs or profit losses in the initial years. But after the initial transition, 
farmers have found that the shifts are profitable and ecologically sound.
67. One of the main features of modern commercial agriculture has been the risks associated with 
the introduction of genetically modified organisms and alien species into the environment. These 
issues are addressed in Articles 8(g) and 8(h), respectively. Article 8(g) urges each Party to establish 
“or maintain means to regulate, manage or control the risks associated with the use and release of 
living modified organisms resulting from biotechnology which are likely to have adverse 
environmental impacts that could affect the conservation and sustainable use of biological diversity, 
taking also into account the risks to human health.” Considerable progress has been made in this 
respect with the finalization of the Technical Guidelines on Biosafety formulated by the United 
Nations Environment Programme (UNEP). Decision II/5 of the second meeting of the COP asked 
UNEP to finalise the guidelines. The third meeting of the COP will discuss this matter. The second 
meeting of the SBSTTA is considering these issues related to capacity building for biosafety.
68. The issue of alien species is addressed in Article 8(h), under which each Party is called upon 
to “prevent the introduction of, control or eradicate those alien species which threaten ecosystems, 
habitats or species”. This issue has already been addressed by the COP in relation to marine and 
coastal biological diversity, but may require special attention in connection with agricultural 
biological diversity. This is mainly because modern agricultural production relies heavily on the 
introduction of alien species. These issues are addressed under Article 8 of the Convention and should 
be pursued as one of the main causes of the loss of biological diversity. The results of the UN/Norway 
Conference on Alien Species, held under the auspices of the Trondheim Conferences on Biodiversity 
in July 1996, provide a suitable basis for a comprehensive approach to the issue.
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3.3 Ex situ conservation

69. The Fourth International Technical Conference on Plant Genetic Resources held in June 1996 
in Leipzig, Germany, dealt extensively with the ex situ conservation of plant genetic resources for 
food and agriculture. The Global Plan of Action (GPA) adopted by the conference set out the 
following priorities for ex situ conservation: (a) sustaining existing ex situ collections; (b) 
regenerating threatened ex situ accessions; (c) supporting the planned and targeted collection of plant 
genetic resources for food and agriculture; and (4) expanding ex situ conservation activities. The GPA 
notes that existing collections are under serious threat due to the lack of funding and the deterioration 
of facilities, resulting in a backlog of accessions in urgent need of regeneration. The long-term aim is 
to develop an efficient and sustainable system with strong cooperation among national programmes 
and international institutions within the context of national sovereignty over plant genetic resources 
for food and agriculture.
70. The COP may wish to build on these priorities and extend the coverage to include the ex situ 
conservation of other components of agricultural biological diversity, including animal and microbial 
genetic resources. It should be stressed that in doing so, the Convention envisages in Article 9 that ex 
situ conservation is “predominantly for the purpose of complementing in-situ measures”. The Article 
puts particular emphasis on ex situ conservation “in the country of origin of genetic resources”. The 
need for providing financial support for ex situ measures is articulated in Article 9(e), which calls for 
“cooperation in providing financial and other support for ex-situ conservation ... and in the 
establishment and maintenance of ex-situ conservation facilities in developing countries”.

3.4 Sustainable use

71. Article 2 of the Convention on Biological Diversity takes the term “sustainable use” to mean
“the use of components of biological diversity in a way and at a rate that does not lead to the long- 
term decline of biological diversity, thereby maintaining its potential to meet the needs and aspirations 
of present and future generations”. In setting out the principles that guide the implementation of this 
objective, Article 10 of the Convention provides five central elements that need elaboration. These 
are: the integration of considerations of biological resources into national decision-making; the 
adoption of measures that avoid or minimise adverse impacts on biological diversity; the protection 
and encouragement of customary uses of biological resources; support to local communities to 
implement remedial action in degraded areas where biological diversity has been reduced; and 
encouraging cooperation between the public and the private sectors in promoting the sustainable use 
of biological resources.

3.4.1 National decision-making

72. In promoting the sustainable use of components of agricultural biological diversity, the
Convention expects each Party to integrate the conservation and sustainable use of biological 
resources of relevance to agriculture into national decision-making. This cannot be undertaken in 
isolation from the broader goals of sustainable development set out in Agenda 21, particularly Chapter
8, which outlines programmes for integrating environmental and developmental concerns into 
national decision-making.
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73. In this chapter, Agenda 21 notes that the “prevailing systems for decision-making in many 
countries tend to separate economic, social and environmental factors at the policy, planning and 
management levels. This influences the actions of all groups in society, including Governments, 
industry and individuals, and has important implications for the efficiency and sustainability of 
development”. The chapter suggests that an “adjustment or even a fundamental reshaping of decision- 
making, in the light of country-specific conditions, may be necessary if environment and development 
is to be put at the centre of economic and political decision-making, in effect achieving a full 
integration of these factors”.
74. This integration can take place at the policy, planning and management levels. Such 
integration will need to be supported by effective legal and regulatory frameworks, as well as by the 
use of incentive measures (which include economic instruments and market and other incentives). 
Finally, agricultural biological diversity will need to be featured prominently in the systems of 
integrated environmental and economic accounting needed for the implementation of sustainable 
development.

3.4.2 Minimising adverse impacts and remedial action

75. Article 8(f) calls upon the Parties to “rehabilitate and restore degraded ecosystems and 
promote the recovery of threatened species, inter alia, through the development and implementation of 
plans or other management strategies”. Unsustainable agricultural practices have resulted in 
ecosystem impacts such as soil erosion and water pollution, which threaten biological diversity. It is 
estimated that about 25% of the world’s cropland is affected by soil erosion. However, a number of 
measures can be effective in reducing these problems.
76. Advances in integrated pest management (IPM) are providing new opportunities for reducing 
the use of chemicals while maintaining high yields. There is a significant increase in the use of IPM in 
industrialised and developing countries. A number of Asian countries, including Indonesia, the 
Philippines and Bangladesh, have successfully applied IPM, and others are learning from their 
experiences. Similar IPM successes have been recorded in Peru, Mexico and Cuba.
77. Revegetation is emerging as one of the ways of managing the impacts of agricultural
production. Revegetation may be a slow process, involving trials with different species and 
microenvironmental conditions. The evidence available on this process is patchy and more work 
needs to be done to document the available examples and their implications for the conservation and 
sustainable use of agricultural biological diversity. Revegetation activities may have a number of 
economic and social trade-offs.

3.4.3 Customary use and traditional cultural practices

78. Over generations, local communities have evolved customary practices that are compatible
with the conservation and sustainable use of agricultural biological diversity. The need to give 
legitimacy to such practices is articulated in Article 10(c) of the Convention, which requires each 
Party to “protect and encourage customary use of biological resources in accordance with traditional 
cultural practices that are compatible with conservation or sustainable use requirements”. This 
provision recognises the close link between customary practices and the sustainable use of biological 
diversity. There are numerous examples around the world that support this view. It can indeed be
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further argued that many traditional rituals, beliefs and myths are related to the links between cultural 
evolution and biological diversity.
79. This provision needs to be considered in conjunction with Article 8(j) as well as Articles 
18(4) and 17(2), which deal with different aspects of the knowledge, innovations and practices 
associated with indigenous and local communities. So far, the COP has not considered the subject of 
traditional and customary practices that are compatible with conservation or sustainable use 
requirements. Implementing this Article will require that issues of “compatibility” and “conservation 
and sustainable use requirements” be given careful consideration.

3.4.4 Cooperation between government and the private sector

80. The COP is starting to consider the issue of agricultural biological diversity at a time when 
most governments are putting more emphasis on private-sector activities. In promoting policy reforms 
that create space for market-based activities, governments are also conscious of the importance of 
encouraging cooperation between governmental and private- sector activities. The Convention, in 
Article 10(e), calls upon each Party to “encourage cooperation between its governmental authorities 
and its private sector in developing methods for sustainable use of biological resources”.
81. The field of agricultural biological diversity offers numerous examples of cooperation
between governmental authorities and the private sector. In many countries the ministries of 
agriculture have worked closely with the private sector, especially through the provision of 
infrastructure, extension services, credit and other inputs necessary for the effective functioning of the 
agricultural sector. As many countries redefine the role of state institutions, the nature of cooperation 
between governmental authorities and the private sector will also change. Each country will therefore 
be expected to design modes of interaction that are consistent with national realities.
82. One of the areas that might require closer cooperation between governmental and private-
sector activities is the promotion of under-utilised crops and breeds. It may be possible to consider 
introducing technology-cooperation programmes that deal specifically with such crops and breeds. 
Other areas that may require such co-operative programmes may include the development of “green 
products”, involving the production of crops using low external-input agriculture. The COP may wish 
to explore ways of providing incentives to encourage the private sector to contribute to the 
implementation of the Convention through the development of new technologies (including 
biotechnologies) that promote the transition towards sustainable agriculture.

3.5 Fair and equitable sharing of benefits

3.5.1 Access to genetic resources

83. The issue of access to genetic resources is a central theme in the Convention. Indeed, the
Convention is largely a basis for relating access to genetic resources on the one hand, and access to
technology on the other. Article 15(1) sets out that “the authority to determine access to genetic
resources rests with the national governments and is subject to national legislation”. However, the 
Convention did not intend such legislation to hinder access to genetic resources and called upon each 
Party, in Article 15(2), “to create conditions to facilitate access to genetic resources for
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environmentally sound uses by other Contracting Parties and not to impose restrictions that run 
counter to the objectives of this Convention”. The arrangements for such access are deemed to be “on 
mutually agreed terms” and “subject to prior informed consent of the Contracting Party providing 
such resources, unless otherwise determined by that Party”.
84. The Convention, in Article 15(6), calls upon each Party to “endeavour to develop and carry 
out scientific research based on genetic resources provided by other Contracting Parties with the full 
participation of, and where possible in, such Contracting Parties”. The COP has given priority to the 
issue of access to genetic resources and a number of relevant decisions have already been adopted at 
its first and second meetings. Equally relevant is the work of the SBSTTA on the valuation of 
biological diversity (see document UNEP/CBD/SBSTTA/2/9).
85. The field of agricultural biological diversity lends itself to different kinds of approaches 
related to the issue of access to genetic resources. The interdependence of the international 
community on a limited number of species of relevance to food and agriculture is being discussed 
under the FAO and the results of such discussions will be considered at the third meeting of the COP. 
Other proposals have also been put forward on how the issue of interdependence could be handled. 
These proposals include the Multilateral System of Exchange (MUSE) developed by the International 
Plant Genetic Resources Institute (IPGRI).
86. In addition to these proposals, many countries are now in the process of formulating 
legislation regarding access to genetic resources in general (UNEP/CBD/COP/2/13). It is too early to 
assess how these initiatives will affect agricultural biological diversity. In this regard, the COP, may 
wish to take into account recent activities related to access to genetic resources that are being carried 
out under the auspices of the Convention in various countries.

3.5.2 Development and transfer of technology, including biotechnology

87. The issue of access to and transfer of technology is a central aspect of the Convention. 
According to Article 16(1) of the Convention, each “Party, recognising that technology includes 
biotechnology, and that both access to and transfer of technology among Contracting Parties are 
essential elements for the attainment of the objectives of this Convention, undertakes subject to the 
provisions of this Article to provide and/or facilitate access for and transfer to other Contracting 
Parties of technologies that are relevant to the conservation and sustainable use of biological diversity 
or make use of genetic resources and do not cause significant damage to the environment”.
88. For purposes of realising this goal, this Article needs to be read in conjunction with Article 
18(2), which calls upon each Party to “promote technical and scientific cooperation with other 
Contracting Parties, in particular developing countries, in implementing this Convention, inter alia, 
through the development and implementation of national policies. In promoting such cooperation, 
special attention should be given to the development and strengthening of national capabilities, by 
means of human resources development and institution building”. As requested by the COP at its 
second meeting, the clearing-house mechanism for promoting scientific and technical cooperation 
envisaged in Article 18(4) is being developed and a pilot phase has already been launched.
89. The COP has made the issue of technology development and transfer, as envisaged under 
Articles 16 and 18, one of the main items on the agenda. However, consideration of this issue has so 
far been on general principles that are yet to be linked to a particular sectoral application. The field of 
agricultural biological diversity offers opportunities for the COP to propose ways of consolidating the
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work that is currently being undertaken on the issue o f technology and to relate it to agricultural 
biological diversity. Such an effort would build on the work already being undertaken by a wide range 
of international institutions and the private sector.
90. The COP way wish to consider establishing a working group to explore the prospects of 
promoting a major international initiative on Articles 16 and 18 with specific reference to agricultural 
biological diversity. Such an effort will need to build on the work currently underway in institutions 
such as the FAO, the World Bank, the CGIAR, UNESCO, UNIDO and many other international 
institutions. Such an initiative would also need to be linked to the current work of the COP on 
incentive measures for conservation and sustainable use as envisaged in Article 11.

3.5.3 Benefit-sharing

91. The implementation of the third objective of the Convention, regarding the fair and equitable 
sharing of the benefits arising from the sustainable use of genetic resources, poses a number of 
operational difficulties. The other two objectives are based on terms that are clearly defined by the 
Convention. The fourth meeting of the COP will be considering this issue in detail. One of the issues 
that might need to be considered then is the operational definition of the “fair and equitable sharing of 
the benefits”.
92. Some of the operational elements are stated in Article 19. Article 19(1) states that each 
“Contracting Party shall take legislative, administrative or policy measures, as appropriate, to provide 
for the effective participation in biotechnological research activities by those Contracting Parties, 
especially developing countries, which provide the genetic resources for such research, and where 
feasible in such Contracting Parties.” Furthermore, the Convention calls upon each Party to “take all 
practicable measures to promote and advance priority access on a fair and equitable basis by 
Contracting Parties, especially developing countries, to the results and benefits arising from 
biotechnologies based upon genetic resources provided by those Contracting Parties. Such access 
shall be on mutually agreed terms”.
93. Agricultural biological diversity offers opportunities for elaborating on the concept of benefit- 
sharing. This is mainly because of the high level of interdependence among nations on a narrow range 
of plant genetic resources for food and agriculture. A number of proposals have been put forward on 
how to maintain this system of interdependence and give it legitimacy under the Convention on 
Biological Diversity. Progress on this front, however, will depend on the extent to which the COP is 
able to elaborate the concept of “benefit sharing” and it give it operational value and, where 
appropriate, to confer upon it the necessary normative standards.
94. The COP might be able to offer ideas of how benefit-sharing in the field of agricultural 
biological diversity can be advanced, especially in the context of partnership as well as scientific and 
technical cooperation. In addition to the various partnership programmes implemented by most 
industrialised countries and international organisations, there are numerous efforts in this field that 
have been launched by the private sector to promote scientific and technical competence among 
developing countries. The concept of benefit-sharing can therefore be given operational value through 
the sharing of experiences in the field of agricultural biological diversity.
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3.5.4 Handling biotechnology

95. Handling biotechnology as part of the sharing of benefits arising from the use of genetic 
resources has been a subject of much debate under the Convention. This issue is of particular 
relevance to agricultural biological diversity because of the potential benefits that can be derived by 
developing countries from modern biotechnology. Article 19(3) requires the Parties to “consider the 
need for and modalities of a protocol setting out appropriate procedures, including, in particular, 
advance informed agreement, in the field of the safe transfer, handling and use of any living modified 
organism resulting from biotechnology that may have adverse effect on the conservation and 
sustainable use of biological diversity”.
96. The Open-ended Ad Hoc Working Group on Biosafety established by the second meeting of 
the COP in decision II/5 seeks solutions to the concerns associated with safety in biotechnology 
“through a negotiation process to develop in the field of the safe transfer, handling and use of living 
modified organisms, a protocol on biosafety, specifically focusing on transboundary movement, of any 
living modified organism resulting from modern biotechnology that may have adverse effect on the 
conservation and sustainable use of biological diversity, setting out for consideration, in particular, 
appropriate procedure for advance informed agreement”. The outcome of the process will be of 
relevance to agricultural biotechnology, especially in light of the growing interest among developing 
countries in investing in new technologies for agricultural production.

IV. SCIENTIFIC, TECHNICAL AND TECHNOLOGICAL CONSIDERATIONS

4.1 Assessments of the status of agricultural biological diversity

98. The COP may wish to start its work on agricultural biological diversity by requesting the 
SBSTTA to initiate a selected number of assessments of the status of agricultural biological diversity. 
A number of international institutions such as the FAO have already carried out a series of relevant 
assessments. However, the SBSTTA has already begun a process to review of these assessments in 
order to identify relevant gaps and the nature of the work that should be carried out under the 
Convention. Recommendation I/2 made a number of observations about the importance of 
assessments in implementing the provisions of the Convention. This meeting of the SBSTTA may be 
considering the issue in more detail under the item 3.1 and 3.2 of the provisional agenda, The Notes 
prepared by the Secretariat to support the consideration of these items provide further detail (see 
documents UNEP/CBD/SBSTTA/2/2 and UNEP/CBD/SBSTTA/2/3). For purposes of promoting 
sustainable agriculture, the SBSTTA may wish to consider carrying out work on the identification and 
classification of agricultural systems in order to understand their implications for the conservation and 
sustainable use of biological diversity.
99. The SBSTTA may wish to initiate, in close cooperation with the relevant international 
organisations, the process of identifying and monitoring components of agricultural biological 
diversity. The SBSTTA may wish to recommend that such efforts be linked to the consideration being 
given to Article 7 of the Convention, which deals with identifying and monitoring components of 
biological diversity. Annex I of Article 7 deals with ecosystems and habitats as well as species and 
communities of agricultural or other economic value. Such an effort could be linked to the work of the 
FAO as identified in the GPA, as well as the work of the IPGRI.
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100. Under the GPA, the FAO will seek to identify, locate, inventory and, as feasible, assess any 
threats to those species, ecotypes, cultivars and populations of plants relevant to food and agriculture, 
especially those that are of anticipated use. Annex I of Article 7 of the Convention on identifying and 
monitoring components of agricultural biological diversity also deals with the description of genomes 
and genes of social, scientific and economic importance. The SBSTTA may wish to support work in 
the field of genetic mapping and promote the development and transfer of technology in this field. 
This effort can build on the initiative under the GPA to characterise available genetic resources so as 
to facilitate their use.
101. Most accessions in gene banks have not been adequately characterised and evaluated. 
According to the GPA, plant “breeders and most other users are interested in having a manageable 
number of genotypes that possess or are likely to possess the traits needed in their breeding 
programmes. Identification of those traits through characterisation, and the establishment of core 
collections (a subset selected to contain the maximum available variation in a small number of 
accessions), are measures that can encourage greater and more efficient use of collections. Evaluation 
can also aid identification of germplasm of potential for more direct use by farmers”. This initiative 
can complement the work of the COP in the implementation of Article 7.
102. The SBSTTA may also wish to consider biodiversity assessment in areas such as animal and 
microbial genetic resources to complement the work that is current being undertaken by the FAO. In 
carrying out these assessments, the SBSTTA may wish to take into account the work on animal and 
microbial genetic resources being undertaken by the FAO, UNESCO, UNEP and the World 
Federation of Culture Collections (WFCC), among others. The SBSTTA may also wish to take 
advantage of the cooperation between the Secretariat of the Convention on Biological Diversity and 
other biodiversity-related conventions to recommend further cooperation between these bodies in their 
assessment efforts.

4.2 Assessments of the effects of types of policy measures

103. The COP has started to promote certain policy measures aimed at promoting the 
implementation of the Convention. These measures are reflected in the decisions so far taken by the 
COP at its last two meetings. It is too early yet to assess the effectiveness of the types of measures so 
far taken under the Convention. However, an important measure in this regard will be the 
identification of indicators that might be used to assess the effectiveness of the types of measures 
taken under the Convention. Indicators in general have been considered in some detail in document 
UNEP/CBD/SBSTTA/2/4. The SBSTTA may also consider indicators under item 3.3 of the 
provisional agenda. The SBSTTA may wish to consider focusing their work on indicators thematically 
in order to better support their work in this area.
104. In furthering the development of such measures, the COP may wish to promote the sharing of 
experiences in the effectiveness of measures taken under other conventions and relevant international 
programmes with the view of assessing the usefulness of such measures for the Convention. Such 
sharing of experiences could be limited to measures taken under those conventions that deal with 
issues related to agricultural biological diversity. This work could be undertaken by the SBSTTA as 
part of its work on the effectiveness of measures taken under the Convention.
105. One of the issues that could be considered by the COP is the sharing of experiences in the 
application of certain incentive measures for the conservation and sustainable use of agricultural 
biological diversity. The basis for this is provided in the consideration by the third meeting of the
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COP of Article 11 of the Convention on Biological Diversity on incentive measures. The sharing of 
experiences in incentive measures may provide the COP with indications o f the effectiveness o f 
measures that could be taken under the Convention.

4.3 Identification and transfer of state-of-the-art technologies

106. The COP has so far maintained the issue of technology development and transfer on its 
agenda. The discussions have focused on general considerations of technological capacity building. 
The current consideration of agricultural biological diversity by the COP provides an opportunity to 
focus discussions on technology development and transfer on a specific area of interest to the majority 
of the Parties. The guiding principle here is that agriculture has been a source of a large number of 
environmental concerns. However, many of the solutions to these concerns are technological in 
character and could be addressed through concerted efforts involving cooperation between 
governmental, non-governmental and private-sector actors.
107. Such efforts are already envisaged in Article 10(d), which calls upon each Party to “encourage 
cooperation between its governmental authorities and its private sector in developing methods for 
sustainable use of biological resources”. Emerging technologies of relevance to sustainable agriculture 
may require special attention from governments and the private sector in a way akin to the efforts now 
being made under the Montreal Protocol to reduce the use of ozone-depleting substances. 
Technologies that reduce the use of potentially harmful substances should be identified through the 
compilation of inventories to enable the COP to establish how to promote their diffusion.
108. Already, there are a number of “orphan technologies” developed by the private sector that 
possess novel traits and that can be used in the sustainable intensification of agriculture in developing 
countries. Such technologies, often associated with the use of modern biotechnological techniques, 
have yet to be identified and promoted through mechanisms that encourage public and private-sector 
cooperation.
109. There are a number of areas of technological development that could lend themselves to such 
international cooperation. The first is the general area of using emerging technologies for improving 
and promoting the use of under-utilised or marginal crops. The other area that has received little 
attention is that of the application of bioremediation technologies. These may include the use of 
biotechnology-based solutions for the conservation and sustainable use of biological diversity. Such 
technologies may include the genetic characterisation of strains of micro-organisms that can be used 
as inoculants for restoring lands that have been degraded through intensive cropping.
110. The SBSTTA may wish to consider how it could support the third meeting of the COP 
consideration of such issues. For example, it could start the process of identifying state-of-the-art 
technologies of relevance to agricultural biological diversity and to suggest ways to promote their 
transfer and further development. Such studies should also take into account the provisions of Articles 
20 and 21 of the Convention regarding financial resources and mechanisms. In addition, the 
inventories should also take into account the role of the private sector in the development and 
diffusion of technologies. In this respect the SBSTTA may therefore wish to recommend that its work 
under item 3.5 of the provisional agenda be focused on technologies specifically relevant to 
agriculture.
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4.4 Scientific programmes and international cooperation in research and development

111. There are numerous scientific programmes and international cooperation arrangements in 
research and development of relevance to the conservation and sustainable use of agricultural 
biological diversity. Many of these programmes are administered through the various United Nations 
agencies as well as other international and regional organisations. The COP may wish to identify some 
of these programmes through relevant surveys and to determine the kinds of guidance that could be 
given to them so they can be more supportive of the objectives of the Convention. The work of the 
CGIAR and other activities under the auspices of the FAO form a suitable basis for such support from 
the COP. The SBSTTA may wish to consider how it might provide scientific and technical guidelines 
to the COP on identifying relevant processes.
112. There are, however, other activities that are the subject of on-going international negotiations 
that deserve the continued support of the COP. For example, the GPA is an important initiative that 
may need to be supported by the COP. Other initiatives need to be identified and given support. For 
example, the work carried out under the auspices of a number of international institutions to promote 
low external input agriculture, especially IPM, deserve the support of the COP. One way that the COP 
wish to consider supporting such activities is through the provision of scientific, technical and 
technological advice. The SBSTTA may therefore wish to consider whether there are any particular 
areas where such advice and support from the Convention is appropriate.
113. The COP may also wish to consider linking the work on agricultural biological diversity 
directly to the provisions of Articles 16 and 18 of the Convention on technology development and 
technical cooperation, especially in the context of joint ventures and joint research activities. There 
are a number of scientific programmes and co-operative arrangements of relevance to the provisions 
of Articles 16 and 18 of the Convention. In addition, such considerations could be pursued in the 
context of capacity building arising from international cooperation in research and development. In 
light of the consideration of item 3.5 of the provisional agenda on technology transfer the SBSTTA 
may wish to consider how it could support the COP consideration of linking these areas of work.
114. The COP may wish to adopt measures to encourage the private sector to contribute to the 
implementation of the Convention through the development of new technologies (including 
biotechnologies) that promote the transition towards sustainable agriculture. The COP may wish to 
promote the establishment of industry-based technical working groups to contribute to the 
identification of technologies that promote the conservation and sustainable use of biological 
diversity.

V. OPTIONS FOR ACTION

115. On the basis of the above assessment and the issues raised in this note, the SBSTTA may 
wish to consider:

(a) Elaborating activities in the field of agricultural biological diversity taking into 
account the outcome s of the 4th International Technical Conference on Plant Genetic 
Resources as well as other activities undertaken by other international institutions. The 
activities may include:
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(i) undertaking scientific, technical and technological assessments on the status 
of agricultural biological diversity, especially in the less-documented areas 
such as animal and microbial biological diversity;

(ii) developing and promoting technical guidelines for the conservation and 
sustainable use of agricultural biological diversity, as well as criteria and 
indicators for sustainability in agriculture;

(iii) identifying indicators for assessing the effectiveness of measures taken under 
the Convention for the conservation and sustainable use of agricultural 
biological diversity as well as indicators and criteria for sustainability in 
agriculture;

(iv) identifying and assessing, in conjunction with the private sector, technologies 
of relevance to sustainable agriculture, and the promotion of partnerships for 
technology cooperation and benefit-sharing;

(v) compiling case studies and sharing experiences in the field of low-external- 
input agricultural production systems and making such information widely 
available, including through the clearing-house mechanism;

(vi) adopting measures and incentives that encourage the private sector to develop 
and transfer environmentally sound technologies relevant for the conservation 
and sustainable use of biological diversity; and

(b) Further supporting the efforts currently underway to revise the International 
Undertaking on Plant Genetic Resources and to request that the results of the effort be 
submitted to the COP for consideration as soon as possible.
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Summary

The Conference of the Parties, in its decision II/9, requested the Executive Secretary to 
prepare a background document on the links between forests and biological diversity in order to 
consider, at its third meeting, whether further input to the Intergovernmental Panel on Forests is 
required. The Secretariat has prepared a draft background document for review by the Subsidiary 
Body on Scientific, Technical and Technological Advice prior to the preparation of the final draft to 
be submitted to the Conference of the Parties at its third meeting.

Forests are the most biologically diverse terrestrial ecosystems. Forests are of major 
importance globally, occupying around a third of the world’s ice-free land surface; they are diverse, 
reflecting the combined influences of evolution, biology, the physical environment, and people. The 
tropical rainforests are recognised as the most complex and species-rich terrestrial ecosystems, but 
even the simplest forest communities comprise genetically diverse populations of trees and a wealth 
of associated plants and animals. Human societies have caused great impacts on forest biological 
diversity throughout history. Whilst the net effect of these impacts has been overwhelmingly negative, 
not all have been adverse - particularly in the case of forest-dwelling or -dependent peoples. The 
unprecedented scale and accelerating rate of recent human impacts on forests threaten forest 
biological diversity through the erosion and loss of ecosystems, of species, of populations within 
species, and of genetic diversity within populations. Relatively few forest tree species have been 
domesticated for industrial use, but indigenous and local forest-dwelling communities have both 
domesticated and conserved many species important in farming or livelihood systems. There are few
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established national reserve systems likely to conserve forest biological diversity comprehensively or 
adequately in situ, and only a tiny proportion of forest species are conserved satisfactorily ex situ. 
Consequently, conservation of forests, trees and genepools in managed ecosystems is fundamental to 
the conservation and sustainable use of forest biological diversity. The benefits of forest biological 
diversity accrue to individuals, communities, enterprises and societies in and ex situ. Benefits range 
from direct to indirect, and material to spiritual. There are presently few mechanisms which capture or 
direct the benefits of forest biological diversity to those who have conserved or developed it in situ.

Having reviewed this draft background document, and in the light of the Statement from the 
Conference of the Parties to the Intergovernmental Panel on Forests, the Medium-term Programme of 
Work of the Conference of the Parties, and the work of the first and second sessions of the 
Intergovernmental Panel on Forests, the Subsidiary Body on Scientific, Technical and Technological 
Advice may wish to consider recommendations to the Conference of the Parties on the scientific, 
technical and technological aspects of any further input to the Intergovernmental Panel on Forests. It 
may also wish to consider the need for and modalities of future work under the Convention on forests 
and biological diversity.
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I. BACKGROUND

1. At its first meeting, the Subsidiary Body on Scientific, Technical and Technological Advice 
noted the establishment by the Commission on Sustainable Development of an Intergovernmental 
Panel on Forests, recognised the importance of forests for the conservation and sustainable use of 
biological diversity, and recommended that the Conference of the Parties consider whether an input 
into that process would be desirable (Recommendation I/3).
2. At its second meeting, the Conference of the Parties requested the Executive Secretary "to 
commission and carry out work on forests and biological diversity, with a view to producing a 
background document on the links between forests and biological diversity in order to consider, at its 
third meeting, whether further input to the Intergovernmental Panel on Forests is required, and to 
transmit this document to the Intergovernmental Panel on Forests for information." (decision II/9, 
para.2(b)).
3. Part II of the present Note by the Secretariat constitutes a draft of the background document 
referred to in decision II/9, para.2(b) and is submitted to the Subsidiary Body on Scientific, Technical 
and Technological Advice for its further scientific, technical and technological advice prior to the 
preparation of the final draft of the document for the third meeting of the Conference of the Parties.
4. This document also draws upon the guidance provided in the Annex to decision II/9 
('Statement on Biological Diversity and Forests from the Convention on Biological Diversity to the 
Intergovernmental Panel on Forests). In this Statement, the Conference of the Parties:

(a) identified provisions of the Convention of particular relevance to forest biological 
diversity and to the programme of work of the Intergovernmental Panel on Forests;
(b) requested the Intergovernmental Panel on Forests to acknowledge and consider issues 
identified in the Statement,
(c) identified issues not explicitly addressed in the terms of reference of the Panel; and
(d) identified issues of forest biological diversity requiring further action and informed 
the Panel of its intention to explore these issues in its Medium-term Programme of Work.

5. The Subsidiary Body on Scientific, Technical and Technological Advice may also wish to
consider possible recommendations to the Conference of the Parties about further work on forests and 
biological diversity.

II. FORESTS AND BIOLOGICAL DIVERSITY

2.1 Introduction
6. The Convention defines biological diversity as ’the variability among living organisms from
all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological 
complexes of which they are part; this includes diversity within species, between species and of 
ecosystems' (Article 2). In its Statement to the Intergovernmental Panel on Forests, the Conference of 
the Parties noted that forests play a 'crucial role [..] in maintaining global biological diversity'and that
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’together, tropical, temperate and boreal forests provide the most diverse sets of habitats for plants, 
animals and micro-organisms, holding the vast majority of the world’s terrestrial species’.
7. Forests occupy around a third of the world’s ice-free land surface. Their diversity reflects the 
combined influences of evolution, biology, the physical environment, and people. The tropical 
rainforests are recognised as the most complex and species-rich terrestrial ecosystems, but even the 
simplest forest communities comprise genetically diverse populations of trees and associated plants, 
animals and micro-organisms.
8. In addition to the direct use of forest products in the subsistence activities of forest-dwellers 
or as goods traded on local, national or international markets, the ecological services provided by 
forests are crucial to the maintenance of biological diversity far beyond forest boundaries. Such 
services include climate regulation, carbon sequestration, watershed protection, soil conservation, 
storage and recycling of organic matter and mineral nutrients, and the provision of migratory, nursery 
and feeding habitats. The maintenance of ecological processes and the resilience of individual forest 
ecosystems depend upon the maintenance of biological diversity.
9. Methods for valuing the multiple benefits derived from forests need to take into account the 
economic benefits (monetarized and non-monetarized), the environmental services provided by forest 
ecosystems, and intangible or non-consumptive values. These include the important cultural, religious 
and recreational values of forests.
10. Human societies have had important impacts on forest biological diversity throughout history. 
Whilst the net effect of these impacts has been overwhelmingly negative, not all human impact has 
been adverse - particularly in the case of indigenous and local forest-dwelling communities.[1] The 
unprecedented scale and accelerating rate of recent human impacts on forests threaten forest 
biological diversity through the erosion and loss of ecosystems, of species, of populations within 
species, and of genetic diversity within populations.
11. Of the world’s estimated 3.4 billion hectares of forests in 1990, tropical forests accounted for 
1.76 billion hectares, boreal and temperate forests in industrialised countries for 1.43 billion hectares 
and temperate forests in developing countries for 0.2 billion hectares. During the period 1981-90 it is 
estimated that tropical forests were lost at an annual rate of 0.8 percent (15.4 million hectares).[2]
12. A net increase in forest biomass and area in the temperate zone occurred over the same 
decade. However there are substantial concerns about forest quality. Forest degradation caused by air 
pollutants, pests, drought and nutrient loss is occurring in some areas. Little of the old-growth forests 
in temperate regions is fully protected, and continues to be replaced by plantations or by new regrowth 
following clearfelling. Most plantations and heavily managed forests provide fewer environmental 
benefits and contain less biological diversity than primary forests.
13. Until recently forest quality was considered in terms of criteria related to the production of 
timber, such as sustainable yield, and measurements of pollution-related forest degradation. Whilst 
relevant, such approaches are insufficient to construct a concept of forest quality that takes into 
account the full range of benefits derived from forests. More holistic indicators of forest quality have 
been proposed, based on criteria of authenticity, forest health, environmental benefits, and social and 
economic values.[3]
14. Appreciation of the links between forests and biological diversity in the context of the 
objectives of the Convention on Biological Diversity requires a synopsis of forest biological diversity, 
the processes and forces that have shaped it, and those to which it is now subject.

/.



UNEP/CBD/SBSTTA/2/11
Page 6

2.2. Forest biological diversity: an overview
15. The biological diversity of forests is apparent at all levels of biological organisation. Forest
biological diversity can be catalogued at each o f these levels, in terms o f ecosystem, species and 
genomic richness; but what is more important is the appreciation that - even in its poorly-known state 
- forest biological diversity is high relative to that of other terrestrial ecosystems. Contemporary forest 
biological reflects the combined influence over evolutionary time of:

(a) the abiotic physical factors of climate, soil, water, fire, geological and geochemical 
processes;
(b) diverse biotic factors, including competition and complementarity between coexisting 
organisms, host-pathogen interactions; pollination and predation; ecological succession, 
genetic mutation and other mechanisms;
(c) the reproductive, habitat, feeding and other patterns of individual species; and
(d) human modifications of each of these factors.

16. Whilst the abiotic factors are essentially location-specific, each of the other factors varies
spatially and temporally. These dynamic, heterogeneous, interacting and variously interdependent 
factors characterise forest biological diversity in similar terms. Thus, no single parameter can 
adequately characterise forest biological diversity in all its manifestations, because:

(a) forest ecosystems are diverse and complex, in terms of composition, function and 
process;
(b) forests vary at all scales of organisation, from the molecular to that of landscape;
(c) the ecological and genetic processes which both maintain and change forests are 
dynamic, on time scales varying from minutes to millennia;
(d) populations of constituent species are similarly diverse and dynamic.

17. The resultant complexity of forest biological diversity defies simple description or 
measurement, and is more realistically represented in terms of the biological, spatial and temporal 
dimensions which jointly define this wealth of diversity, and the human influences which modify it. 
For practical purposes, though, we have to approximate such complexity with simpler frameworks that 
are both biologically meaningful and practically useful.
18. Such a framework comprises three principal foci, two of which are those of the forest 
community and its constituent populations of species. These two foci - those of ecology and genetics - 
respectively represent different but complementary perspectives on biological diversity. An ecological 
perspective emphasises the role of environment and species biology in shaping forest communities; a 
genetic perspective emphasises the genetic forces that shape populations of a species. Thus, these 
perspectives inform different levels of biological organisation, with ecology most relevant to 
ecosystems and habitats, and genetics to the species, population and genome levels. The third 
perspective essential to appreciating contemporary forest biological diversity and to considering its 
future is that of human intervention, emphasising how human societies have affected it over time, and 
are doing so now.
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2.2.1 Scientific knowledge

2.2.1.1 Ecological perspectives
19. An ecological perspective emphasises the complexity and interdependencies of biological 
communities, and the role of environmental variation in shaping forest communities. We use the 
concept of ecosystems to describe these communities in a landscape. Ecosystems are necessarily 
defined loosely, and usually at a coarse rather than a fine scale, because forest communities are 
dynamic and spatially heterogeneous. The vegetation of any given area of forest is a point sample of a 
continuum of species assemblages grading into each other, reflecting the differential responses of 
constituent species to variation along environmental gradients, and to disturbance patterns and 
histories. These gradients may be subtle or strong, and perturbations widespread or very local, 
defining patterns of community variation on different spatial and temporal scales. As the composition 
and structure of the forest flora vary, so too do the habitats available for animals - and thus the forest 
community as a whole. Similarly, as abiotic factors vary, so too do the conditions available for soil 
micro-organisms, which in turn influence other trophic levels in the ecological web.
20. An ecological perspective stresses the fundamental importance to forest biological diversity of 
self-regulating natural communities, with their complex co-adaptive balance, and the resulting impact 
on forest biological diversity caused when these communities are disrupted by human intervention. 
Our imperfect understanding of forest ecosystems suggests that the converse is also true: maintenance 
of plant and animal diversity is essential in sustaining structure and function of forest communities. 
An ecological perspective recognises that forest ecosystems are not merely serendipitous assemblages 
of independent species and individuals; rather, the diversity of ecosystems and the species which 
comprise them are shaped, maintained and changed by the complex interactions of organisms and 
their differential responses to both natural and human influences. In turn, the characteristics of 
organisms are an expression of their genes and of genetic processes, identifying the need for a genetic 
perspective. An ecological perspective stresses the need to develop and implement ecosystem 
management regimes, employing adaptive management principles, designed to maintain in perpetuity 
the basic ecological integrity of the system.
2.2.1.2 Genetic perspectives
21. Within forest ecosystems, populations of individual species fluctuate according to ecosystem 
and genetic processes. Each species exists as a series of populations, genetically linked by varying 
degrees of gene flow. Although our knowledge for forest species is sparse and biased towards those of 
the temperate ecosystems, there is some consistency emerging from the recent proliferation of studies 
based on assaying variation in the enzymes or DNA of organisms. This information describes levels 
and patterns of genetic diversity, which together characterise the biological diversity within a species - 
that is, in more utilitarian terms, its genetic resources.
22. Tree species, the most characteristic life form of forest ecosystems, are with few exceptions 
much more genetically diverse than other plant species, a consequence of their mating systems, life 
histories, relatively extensive geographic distributions and typically limited history of domestication. 
In contrast to many non-woody plant species, and particularly those which have been domesticated as 
crops, tree populations maintain these high levels of genetic diversity through strongly outbreeding 
reproductive strategies, through extensive gene flow within and between sub-populations, and through 
the longevity and fecundity of individuals. Their reproductive biology also implies that geographically
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isolated trees in agroecosystems, and those in remnant forest fragments, may not be reproductively 
isolated, and indeed may play a critical role in maintaining gene flow within and between populations.
23. These mating system and life history differences also determine that the spatial patterns of 
genetic diversity in tree populations differ greatly from those of most non-woody plants. In general, 
most genes found in a tree species are present in most of the populations across a species range, a 
testament to the effectiveness of gene flow between populations and the biological mechanisms which 
maintain genetic diversity within populations. Other forest plants with similar mating systems will 
exhibit similar patterns of genetic diversity, in marked contrast to those of inbreeding plants, for 
which there is strong genetic divergence between populations. Although the magnitude of genetic 
differences between populations of trees is small relative to that of inbreeding plant species, it is 
nevertheless responsible for variation of major consequence in traits of value to people and production 
systems.
24. Knowledge of the population biology of other forest species is variable but, overwhelmingly, 
limited. Whilst that of some forest animals and birds is relatively good, most species of forest 
invertebrates, fungi and micro-organisms are probably not yet known to science: there is no site on 
earth - even in the relatively simple and intensively-studied temperate forests - for which a full 
inventory of these forest species has been completed. The enormity of current gaps in cataloguing 
species and in fully understanding their roles in maintaining critical ecosystem processes and 
functions calls for a precautionary approach to their conservation. Few generalisations are possible 
from those species of which we have some knowledge, in part because of the profound but particular 
influence on them of human activities.
25. A genetic perspective on forest biological diversity emphasises the fundamental role of the
population, and of genetic processes at the population level. It describes the rich and diverse genetic 
resources of forests, and stresses the importance of maintaining viable populations of individual 
species. There is concordance with the ecological perspective on two fundamental points: first, 
because most forest species differ greatly in their genetic composition and population structure, 
generalisations are helpful only at a coarse level; second, the genetic divergence evident between 
populations highlights the role of environmental variation in shaping and sustaining genetic diversity.
2.2.2 Traditional knowledge
26. Forest biological diversity is paralleled by a diversity of indigenous or traditional societies,
who have inhabited and manipulated forests - sometimes for millennia, sometimes only recently or 
transiently. The knowledge of these societies includes a wealth of traditional ecological knowledge, 
relating to management and conservation of the environment; it includes systems of classification, sets 
of empirical observations about the local environment, and local management systems governing 
resource use. In the case of forest biological diversity, such traditional knowledge also describes that 
of rural communities with respect to the management and use of forest genetic resources - especially 
those of trees - in farming systems. Traditional knowledge of forest biological diversity both 
contributes to and complements modern scientific knowledge. Indigenous knowledge of forest 
ecology and forest biological diversity is increasingly being used to define sustainable management 
regimes and identify genetic resources of value to other societies. However the conversion and 
degradation of forests world-wide has led to a dramatic loss of cultural diversity, and with it a 
corresponding loss of traditional forest-related knowledge. An appreciation of the importance of 
traditional knowledge emphasises both the history and importance of human influences on forest
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biological diversity, and the critical role of indigenous and rural peoples in its conservation and 
sustainable use.[4]
2.2.3 Human impacts on forest biological diversity

2.2.3.1 Human impacts throughout history
27. The history of humankind is one of modification of the forested environment: by the 
degradation, conversion and fragmentation of forest ecosystems; by their alteration through the 
harvesting of forest products, use of fire, or more general environmental alteration; by the introduction 
of pests, pathogens and exotic species; and by the domestication of plant and animal species. These 
processes have exerted profound but poorly quantified impacts on forest biological diversity, 
demonstrated most spectacularly by examples of species extinction, but more commonly resulting in 
the erosion of biological diversity, that is to say, in the impoverishment of ecosystems and gene pools. 
However, it is important to recognise that not all human intervention has impacted adversely on forest 
biological diversity, and that many traditional forest management and farming systems were 
consciously designed to sustain or enhance diversity, especially that which was beneficial to people. 
Examples o f such systems can be found world-wide, and include the home and forest gardens o f Asia, 
the forest patches of the Brazilian and Guinean Savannah, and the Leucaena agroforestry systems of 
Mexico.
28. The conversion of forests to other land uses results in the loss of locally-adapted forest 
ecosystems and their constituent populations. The resultant fragmentation of ecosystems and 
populations is likely to reduce species richness and densities within remaining forests, as fewer 
species are represented in fragments of smaller size than in those of larger area. Depending on the 
barriers that fragmentation imposes on migration between residual populations, and population size 
and structure within fragments, within-population genetic diversity may also be eroded. Consequently, 
fragmentation may also lead, ultimately, to the extinction o f locally-adapted populations. Specific 
effects will depend on the scale and pattern of forest conversion, the dynamics of particular 
ecosystems, and the population structure and reproductive biology o f particular species.
29. The effects of the harvesting of forest products will also vary with ecosystem, species and 
harvesting regime. Where harvesting of forest products is regulated effectively, either by the state, by 
communities or jointly, sustainable use regimes will be based on modern and/or traditional 
understanding of ecosystem processes. Thus, for example, foresters will apply timber harvesting 
regimes which vary with ecosystem type and the species extracted; similarly, indigenous peoples' 
knowledge is manifested in management practices which, for example, favour the regeneration and 
development of particular species. The effects of harvesting on forest biological diversity are greatest 
where forest harvesting been little regulated according to scientific or traditional knowledge, and has 
been most rapid and extensive. Because such harvesting is likely to have major adverse impact on 
ecosystem function and process, or on the population size of particular species, forest biological 
diversity is likely to suffer at all levels of organisation, with consequences similar to those of 
fragmentation. Where the impacts of harvesting are below this poorly-defined threshold, there may 
still be effects on species genepools, though these may be transient and relatively ephemeral. 
However, our empirical knowledge of the genetic effects of ecologically-appropriate harvesting 
regimes remains poor, with inconsistent results from the few studies so far reported. What is apparent 
is the fundamental importance o f management regimes which recognise the reproductive ecology o f
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the species harvested, so that viable populations are maintained over time, and of the need to include 
measures to minimise adverse impacts on non-harvested species.
30. Fire regimes are among the most pervasive human influences on forest ecosystems, with 
major implications for ecosystem structure, composition, function and distribution. As well as being a 
natural phenomenon, fire is one of the technologically-simplest management tools, used with 
discrimination by almost all forest-dwelling and dependent peoples, and - sometimes with less 
discrimination or as a means of protecting timber resources without taking into account impacts on 
biological diversity - by agriculturalists, foresters, and land managers. The modification of Australian 
and North American forest ecosystems by altered fire regimes following both Native and European 
occupation are two relatively well-documented examples. The consequences of forest fire for forest 
biological diversity are substantial but variable, with ecosystems and populations responding 
differentially according to their adaptation to particular fire regimes. Similarly general but imprecise 
conclusions apply to the consequences of more general environmental modification, such as those 
resulting from industrial pollution or climate change.
31. Another major impact of humans on forest biological diversity is that realised through the 
translocation to exotic environments of plants, animals and micro-organisms. Species introduced by 
humans may affect indigenous communities and populations by displacing native species and 
genotypes, or by becoming pests or pathogens of species with which they did not co-evolve. Within 
species groups, the anthropogenically-expanded range of economically important or useful species has 
both reduced genetic diversity by contamination of local gene pools and homogenisation of population 
structure, and expanded it through exposure to new environmental pressures and intra- and inter- 
specific hybridisation.
32. The processes of domestication, frequently but not invariably associated with translocation, 
typically reduce within-population genetic diversity, although total diversity within a species may be 
sustained through the maintenance of divergent populations. Although relatively few forest tree 
species have been domesticated for industrial use, indigenous communities have both domesticated 
and conserved species important in farming systems. The domesticated crop plants and animals of 
high-input agricultural systems illustrate the ultimate consequence of lengthy and intensive 
domestication, exhibiting low levels of genetic diversity; in contrast, most forest trees, even those 
most domesticated, still retain high levels of genetic diversity.
2.2.3.2 Contemporary human impacts
33. This century has seen enormous human impact on forest biological diversity, at a rate which 
continues to accelerate. For example, half the world’s croplands were forested 90 years ago; in the 
tropics, change of this magnitude has been effected in only 50 years. Whilst the recent effects of 
humans on forest ecosystems have been greatest in the tropics, with rates of forest loss and 
degradation continuing to rise by between 4-9% annually, industrialised societies are also impacting 
adversely on temperate and boreal forest ecosystems. Although the current rate of forest loss appears 
unprecedented in human history, its scale is reminiscent of that of European settlement on the forest 
ecosystems of the New World, and of earlier civilisations on the forests of Europe and the Middle 
East.
34. The major agents of the loss and erosion of forest biological diversity are relatively easily 
identified. The principal agent of forest ecosystem loss and fragmentation is the conversion of forests 
to agricultural systems. Among other important agents, albeit on more localised scales, are the 
expansion of human settlements, extractive industries, and associated infrastructure. Individual agents
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of conversion and fragmentation range from large scale agricultural enterprises, including those 
establishing industrial plantation forests on forest sites, to the small-scale farmers whose individual 
impact may be tiny, but whose cumulative impact is not. Other important agents of forest biodiversity 
loss include:

(a) forest ecosystem degradation (for example, through industrial pollution);
(b) introduction of pests, pathogens and exotic species (by agriculturalists, plantation 
foresters or horticulturalists)
(c) unsustainable levels of harvesting forest products - wood and non-timber forest 
products, including wildlife and plants, of commercial or subsistence value. Such harvesting 
regimes can have adverse impacts on genepool diversity, population viability, the ecological 
balance of natural communities, and ecosystem processes and functions. The scale and 
purpose of harvesting activities vary from industrial to subsistence, and their impacts are 
similarly variable.

35. The underlying causes of the loss and erosion of forest ecosystems, populations and 
genepools are less easily generalised. Many analyses have been made of the underlying causes and 
studies have identified as factors, inter alia:

(a) the inequitable distribution and allocation of resources in human societies, at scales 
varying from global to local;
(b) the operation of both market and subsistence economies, and the interactions between 
these systems;
(c) accounting mechanisms which do not accord appropriate value to natural capital, and 
the resultant misvaluation of both market and non-market goods and services;
(d) public policies which, perhaps as a consequence of the above, recognise little value in 
forest ecosystems or the biological diversity they represent;
(e) inappropriate policies and programmes of international financial institutions and aid 
donors;
(f) unsustainable patterns of consumption, production and trade;
(g) demographic pressures;
(h) cultural mores and social attitudes;
(i) lack of integration of the conservation and sustainable use of forest biological
diversity into relevant sectoral or cross- sectoral plans, programmes and policies;
(j) ignorance of or disdain for the long-term consequences of our actions.

36. The comprehensive and effective implementation of the Convention will require Parties to 
identify and address the underlying causes of the loss and erosion of forest biological diversity. This 
entails consideration of the social, economic, ethical and political dimensions, in addition to the 
scientific, technical and managerial issues.
2.2.3.2.1 New technologies
37. The new biotechnologies have been employed in forest science, as in plant and animal science 
more generally. Those of most relevance to the conservation and sustainable use of forest biological
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diversity in the foreseeable future are molecular markers, genetic engineering, and technologies for in 
vitro storage and micropropagation. Their major impacts to date have been to inform us of genetic 
diversity at the molecular level, and to offer propagation options which themselves represent the 
gateway to the application of many biotechnologies. Genetic engineering of forest species remains at 
the early experimental stage. With the exception of a very few advanced conservation or 
domestication programmes, the new biotechnologies have yet to impact substantially on either the 
conservation or sustainable use of forest biological diversity; the most profound impacts would arise 
from advances in genetic engineering and storage technologies.
2.2.4 Synthesis
38. Although we have quantitative data for only a tiny proportion of the complement of forest 
biological diversity, there is widespread agreement - based on our understanding of history, ecology 
and genetics - that the overall impact of human societies on forest biological diversity has been 
adverse, with rates of loss and erosion varying from rapid to slight, depending on circumstance. In the 
worst cases, the effects have been overwhelming and enduring, as the now depauperate state of many 
island flora and fauna demonstrate most strikingly. Although abundant biological diversity remains in 
many forest ecosystems and their constituent populations, the accelerating rate and scale o f human 
impacts demand urgent action, including identifying and correcting the underlying causes of forest 
biodiversity loss, including identifying and removing the underlying causes, if the objectives of the 
Convention on Biological Diversity are to be realised.
39. The complexity, heterogeneity and dynamism of forest biological diversity, and of the forces 
that have shaped and are changing it, define the context of the Convention on Biological Diversity in 
relation to forests. We are required to draw upon our admittedly imperfect understanding of 
ecological, genetic and human perspectives on forest biological diversity in order to implement the 
objectives and specific provisions o f the Convention.
2.3 Forest biological diversity and the objectives of the Convention on Biological Diversity
40. The characteristics of forest biological diversity define the way in which the threefold 
objectives of the Convention on Biological Diversity can be applied to forests. Broadly, in the context 
of forest biological diversity:

(a) conservation of biological diversity implies that the communities represented by
forest ecosystems, their constituent populations of species, and the genetic diversity of those 
species, be maintained at levels and in conditions sufficient to preclude their loss or erosion - 
whilst recognising the dynamic state o f each o f these levels o f organisation;
(b) sustainable use of the components of biological diversity implies that harvesting
regimes must operate within the constraints defined by conservation goals;
(c) fair and equitable sharing of the benefits arising out of the utilisation of genetic
resources implies both a recognition o f the roles o f people - individuals, communities and 
societies - in sustaining, shaping and harnessing forest biological diversity, and a distribution 
o f benefits consistent with such recognition. Benefit sharing regimes must acknowledge the 
spectrum of benefits and variety of roles which, together, conserve forest biological diversity 
and make its components available for use.
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41. The interaction of ecological, genetic and anthropogenic forces which have shaped, and 
which will continue to shape, forest biological diversity determines that the conservation and 
sustainable use of biological diversity, and the fair and equitable sharing of benefits arising from its 
use, are not separable activities; rather, they represent complementary, interdependent and associated 
perspectives on the spectrum of possible outcomes of human intervention in biological systems. This 
principle, of the mutually reinforcing roles of the Convention on Biological Diversity’s objectives in 
relation to forest biological diversity, underpins the discussion which follows.
2.4. Realising the objectives of the Convention on Biological Diversity for forest biological 

diversity
42. Our understanding of forest biological diversity, and of prevailing institutional structures and 
functions relevant to it, suggest issues and priorities relevant to realisation of the Convention on 
Biological Diversity’s objectives for the particular case of forests. The following discussion considers 
such issues and priorities, and notes their correspondence with the provisions of the Convention.
2.4.1 Institutional structures and functions
43. The Articles of the Convention on Biological Diversity which restate the principle of
sovereignty and responsibilities of nation states (Articles 3 and 4) reinforce the institutional 
framework long-established for the stewardship of forests. A brief synopsis of the history and scope of 
forest policies illustrates both this concordance and the limitations of traditional forest-related policy 
frameworks in terms of the objectives of the Convention on Biological Diversity.
2.4.1.1 A brief history of policies about forests
44. Most nations or their constituent administrative regions (eg states or provinces) have formally
declared forest policies to express the principles by which the forests under their control - at least 
those in public ownership - should be managed. Such formal forest policies have a long history, 
originating in the 18th century in Europe and in the next century in India, and they have almost 
universally been founded on the dual principles of the sustainable harvesting of forest products and 
management for multiple products and benefits. Thus, whilst principles of conservation and 
sustainable use have formed the basis for forest policies since their inception, these objectives have 
usually been expressed in terms of a relatively limited range of forest products and services, typically 
with a focus on those with a direct or commercial value. More recent forest policy statements have 
recognised explicitly the broader range of forest values, including biological diversity, and some have 
recognised the principles of benefit sharing with local communities and of co-management. 
Correspondingly, forest policy formulation has acknowledged that many other public policies affect 
forests, and may be of more consequence for the conservation and sustainable use of forests than are 
forest policies per se. Furthermore, with so much of the overall forest estate in private ownership, 
there is a growing recognition that more attention needs to be paid to policies promoting the 
sustainable management of forest biological diversity by private owners.
45. The substantial, often overwhelming, influences of policies directed at non-forest issues (eg
those concerned with agriculture, land tenure, regional or industrial development, or trade) have been 
long acknowledged as of fundamental importance to the success or otherwise of "forest" policies. 
However, public policy priorities which have favoured conversion rather than conservation of forests, 
and associated institutional constraints, have frequently restricted this acknowledgement to the level
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of rhetoric. As the rate of forest ecosystem loss and genetic erosion has accelerated over the past few 
decades, the obvious limitations of "forest policies" isolated from "policies about forests" are shifting 
the terms of discussion and action to the latter. This will thus entail identifying ways to address the 
underlying causes of the loss of forest biological diversity.
46. As the objectives of the Convention on Biological Diversity are broadly consistent with those 
already declared by governments for forests under their control, the Convention offers a compatible, 
integrating and holistic framework, within which hitherto disparate policies can be co-ordinated to 
better realise the objectives of the Convention (Article 6). Two of the policy arenas for which closer 
integration with "forest policies" would be of immediate and enduring value to the achievement of the 
objectives of the Convention on Biological Diversity are first, those concerned with conservation 
through reserves and second, those which affect the management of forests in private ownership. 
Other aspects of public policy likely to be important in the formulation of the national strategies called 
for in Article 6 are those identified in 2.2.3.2 (above).
47. Policies directed at the conservation of forests through the establishment of reserve systems 
have usually been formulated and implemented by agencies other than those responsible for 
conserving and managing forests for production. Typically, conservation strategies have focused on 
establishment and maintenance of a reserve system to fulfil ecosystem, species or landscape 
conservation objectives. Allocation of forests to meet these conservation objectives has been 
competitive with, and often subsidiary to, allocation to other uses. In the absence of policies 
integrating conservation strategies across forests managed by different agencies, there has often been 
poor co-ordination in the realisation of conservation objectives inside and outside reserves, and 
consequent sub-optimal achievement of conservation objectives. Such integration is called for in 
Article 6 of the Convention.
48. A limitation of major consequence to the scope of most public policies about forests is their 
restricted jurisdiction over forests under private ownership or control, with consequences for the 
conservation of forest biological diversity similar to those described above. Although a range of 
incentives and regulations may be employed to promote conservation and sustainable use, the 
effectiveness of these measures varies widely and to date relatively few countries have put in place 
effective measures. Indeed, some have acted as perverse incentives for the conversion or 
unsustainable management of forests. National strategies which recognised that forest ecosystems and 
populations transcend tenurial boundaries would advance considerably the cause of the conservation 
of forest biological diversity. Articles 8(l) and 11 of the Convention provide the basis for effective 
regulations and incentive measures to promote the conservation and sustainable use of forest 
biological diversity on land in private ownership. There are, however, encouraging examples of 
initiatives within the private sector, and of partnerships between the private, government and non- 
governmental sectors, which illustrate the potential of private ownership and enterprise to contribute 
to the conservation and sustainable use of forest biological diversity.
2.4.1.2 Institutional structures for co-operation in research, training, education and the 

exchange of information
49. The history of national (and sub-national) responsibility for forest management and forest 
genetic resources has fostered the development of various institutional structures to promote co- 
operation and information exchange between agencies and individuals, in support of national 
programmes. These structures comprise both institutions and co-operative mechanisms, which operate 
on bilateral and multilateral bases, within and without governments. Some are mandated with specific
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responsibilities in relation to forest biological diversity, whereas for others this role is more implicit 
within a broader charter. An indicative but not exhaustive classification of these institutional 
structures for the case of forest biological diversity might be:

Mode of operation Example [5]
Multilateral government CIFOR, FAO, ICRAF, IPGRI, ITTO
Multilateral non-government IUCN, TNC, WWF, FSC
Multilateral informal IUFRO
Multilateral indigenous IATIPTF, IPBN
Bilateral government National ODA agencies
Global centres WCMC
National institutions with 
assumed international responsibilities

CSIRO ATSC, DANIDA TSC, OFI

50. These institutional structures already promote, facilitate and support co-operation in research, 
training, education and the exchange of information relevant to forest biological diversity (Articles 12,
13, 17 and 18). However, the low status historically accorded forest genetic resources relative to that 
of crop plants has placed much of the onus for strategic development, co-ordination and action on 
those national institutions which have been able to assume international responsibilities, on informal 
collaborative structures, and more recently on non-governmental organisations. Few of these are well- 
resourced. While some countries do still lack the necessary institutional structures, generally it is not a 
lack of structures, but of adequate and effective support for those which already exist, which most 
limits co-operation in research, training, education and the exchange of information relevant to the 
conservation and sustainable use of forest biological diversity.
2.4.1.3 Identification and monitoring
51. Given the complexity and dynamism of forest biological diversity, the identification of those 
components important for its conservation and sustainable use, and the monitoring of both these 
components and the effects of interventions (Article 7) (in terms which are both biologically 
meaningful and operationally feasible) are far from simple tasks. Because complete inventories of 
biological diversity are impractical, we are forced to approximate the totality of forest biological 
diversity with a series of surrogate measures, each of which has its own utility, but none of which is 
adequate in its own right. Such surrogate measures are useful for measuring quantitative and 
qualitative progress towards specific objectives and for assessing the effectiveness of specific 
interventions.
52. At the landscape level, three categories of surrogate are feasible - a subset of species or taxa, 
ecological assemblages, and environmental parameters:

(a) Subsets o f species Although some species or species groups appear to act, at some 
sites, as indicators or predictors of overall biological diversity, there is little evidence that any 
such subset can reasonably represent biological diversity in toto with any generality.
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Nevertheless, in ecosystems where many species are unknown or undescribed, as is the case 
for many tropical forest systems, the comparatively well-known and easily assessed tree flora 
may provide useful indicators for monitoring the biodiversity of forest ecosystems. Keystone 
species may also constitute useful indicators.
(b) Ecological assemblages Ecological assemblages, inevitably defined more loosely 
than a species, incorporate a level of ecological complexity which species cannot, but 
correspondingly mask finer-scale variation. At this ecosystem level, ecological measures of 
community characteristics (eg indices of species richness, endemism and abundance) are most 
relevant, but nevertheless still individually weak. In this case, and that of environmental 
parameter surrogates, multivariate methods of characterisation are the most promising.
(c) Environmental parameters Given the seminal influence of environmental variation 
in defining forest biological diversity, there is a strong theoretical basis for the use of 
environments as surrogates for biological diversity. Examples of classification systems which 
characterise variation in the physical environment at this landscape scale are the Australian 
"environmental domain analysis" and Canadian "ecological land classification"; each has been 
used as "coarse filter" to identify patterns on a broad (national and regional) scale. They have 
the advantage of drawing on environmental data (which tend to be more widely available and 
reliable) than biological data, but suffer similar limitations as do ecological assemblages with 
respect to fine-scale variation in forest biological diversity.[6]

53. At the level of variation within species and populations, various measures of allelic richness 
and evenness derived from assessment of the proteins or DNA of individuals inform us of levels and 
patterns of diversity. The different characteristics of these systems, and the different levels of 
technology, costs, and information associated with each, lends them to different purposes. For 
example, isozyme and RAPD markers are relatively simple and cheap to use, suggesting a primary 
role in extensive screening and characterisation of broad patterns of variation; the differential 
inheritance of organellar DNA, variation in which can be assessed using (currently) more laborious 
and expensive RFLP [7] technology, suggest a role for this information in the identification of 
distinctive populations meriting priority for conservation.
54. Consequently, various combination of surrogates representing the different levels of 
biological organisation will be required to inform the conservation and sustainable use of forest 
biological diversity. The obvious limitations of our current knowledge should not restrain us from 
acting upon it,[8] but do emphasise the importance of directing resources to the development of better 
measures for identification and monitoring of forest biological diversity. Support for the continuing 
development of technologies for the assessment of genetic diversity (eg molecular markers) and the 
manipulation and interpretation of information (eg Geographical Information, Database, and decision 
Support Systems) would promote realisation of Articles 7(a) to (d). Similarly, further development of 
methodologies of population viability analyses, and of those for assessing potential impacts and levels 
of risk and uncertainty associated with both human interventions and conservation strategies, would 
contribute greatly to decision-making more informed in terms of Articles 7(b) and 7(c). The direction 
of support for such work, in fulfilment of Articles 7(a), 7(b) and 14, to those institutions engaged in 
co-operative research and training (2.4.1.2 above) would be consistent with Articles 12, 16, 17 and
18.
55. Subject to the caveats above, we are already aware in general terms of the processes and 
categories of activities with significant adverse impacts on the conservation and sustainable use of 
forest biological diversity (2.2.3 above). The identification of these processes and activities, and the
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monitoring of their effects (Article 7(c)) is simplest for those which impact at the landscape scale, i.e. 
conversion and fragmentation; national, regional and global data sets describing these impacts already 
exist from remotely sensed images, and are held by national conservation agencies and centres such as 
WCMC. Advances in information technology are increasing the accessibility and value of such data. 
Where impacts on ecosystems and populations are more specific, eg the effects of extractive use or of 
translocation, existing knowledge and technologies to acquire it in sufficient quantity are poorer. Here, 
we are likely to continue to rely on extrapolation from detailed studies. Therefore, resources should be 
used to support studies designed to provide results of general applicability on issues of highest 
priority, for a range of ecosystems and interventions.
2.4.2 The conservation of forest biological diversity
56. The conservation of forest biological diversity entails conservation in and ex situ (Articles 8
and 9), demands effective identification and monitoring (Article 7), incentive measures (Article 11),
research and training (Article 12) and public education and awareness (Article 13), and is supported 
by both the sustainable use of forest biological diversity (see 2.4.3 below) and the fair and equitable 
sharing of benefits arising from the utilisation of forest genetic resources (see 2.4.4 below).
2.4.2.1 Conservation in situ
57. The complexity of forest ecosystems, the dominant role of tree species in them, the
environmental and economic value of forests and trees, and the poor conservation status of most tree 
populations ex situ, have all led to forest trees being regarded as a paradigm of the need for in situ 
conservation. The provisions of the Convention entail a comprehensive approach to in situ 
conservation going beyond simply creating protected areas. Effective in situ conservation (Article 8) 
demands that both ecosystem functions and processes, and intra-specific population genetic processes, 
are maintained in a network of sites which are comprehensive and representative in terms of all levels 
of genetic organisation.
58. Traditional conservation strategies have envisaged a reserve system of protected areas, the 
ultimate expression and focus of in situ conservation, buffered by land uses which operate in support 
of in situ conservation objectives. Reserve models based on population genetic principles, using 
various measures of population viability, imply that very large areas may be required for the 
conservation in situ of many forest tree and animal species. For example, some tree species occur at 
densities of less than one per hectare, or have reproductive systems which promote mating between 
geographically disparate individuals, implying minimum area estimates for viable populations in the 
hundreds of hectares; estimates on the same basis for predatory forest animal species can be in the 
millions of hectares. These ideal reserve models pose two major problems for in situ conservation of 
forest biological diversity. The first relates to the location of reserves, and the second to their size.
59. The provisions of the Convention entail a more holistic, ecosystem approach to protected 
areas than has generally been the case. The history of establishment of protected areas, typically on 
sites less favoured for agriculture or production forestry, reveals i) that choice of sites has been made 
on criteria other than the maintenance of biodiversity, and ii) that national reserve systems almost 
invariably represent a biased and inadequate sample of ecosystems and populations, with an over- 
representation of uplands and slopes, sites of lower fertility, and stands of lesser economic value. 
Similarly, because few have been established or managed according to population genetic principles, 
they do not necessarily comprise viable populations of forest species.
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60. While ideal reserve models emphasise the importance of large contiguous areas for in situ 
conservation, they also demonstrate the limits of the role of fully protected areas in the conservation of 
forest biological diversity. The mobility of many forest animal species, the extensive geographic 
distribution of most tree species, the reproductive biology of tree species and the high levels of gene 
flow between populations, and the large areas associated with minimum viable populations of many 
tree and animal species, emphasise the essential contribution of forests outside reserves to the 
conservation of populations within protected forest ecosystems. In reality, it is through the sustainable 
management of forests and trees outside reserves that most in situ conservation of forest biological 
diversity will be realised, though the likelihood of achieving this is greater when protected areas 
themselves are also well-managed.[9]
61. This conclusion highlights the roles of indigenous and local communities, and those of the 
managers of forests and trees outside reserves, in the conservation and sustainable use of forest 
biological diversity (Articles 8(j)and 10(c)). It similarly emphasises the importance of the 
rehabilitation and restoration of degraded ecosystems and the recovery of threatened species (Article 
8(f)) in the conservation of forest biological diversity, and suggests the use of metapopulation models 
of population structure and function to design and implement in situ conservation strategies.
62. A metapopulation perspective on the demographic and genetic dynamics of individual species 
recognises that populations of a species wax and wane over time, within and across forest ecosystems 
or reserve boundaries; individuals and populations, variously linked by gene flow to form the overall 
metapopulation, play a dynamic role in the conservation of genetic diversity. Whilst the fate of 
specific populations depends on their particular population biology, the decline or demise of 
individual populations does not threaten the stability of metapopulation or conservation of its 
genepool, so long as other populations arise. A metapopulation perspective also emphasises the 
challenges inherent in the identification and monitoring of those components of forest biological 
diversity important for its conservation and sustainable use.
2.4.2.2 Conservation ex situ
63. The ex situ conservation status (Article 9) of forest species is generally correlated with the 
extent of their domestication, and is therefore either poor or non-existent for most. Only a tiny 
proportion of forest species (eg around 100 tree species) are conserved adequately ex situ. These 
species are almost exclusively those whose genetic resources have been assembled for domestication 
programmes, with which almost all substantive ex situ forest conservation activities are associated.
64. In the case of forest trees, national and sub-national seed centres or forestry agencies, and a 
few institutions with international mandate, hold the majority of forest genetic resources in store or in 
field trials. Consistent with Article 9(e), support for these activities has focused increasingly on the 
country of origin of the genetic resources. The majority of ex situ resources, though, are represented 
by trees established in the forest or farm production systems. The majority of these trees represent a 
limited and poorly known sample of species gene pools, of limited value to ex situ conservation. For 
forest species, the value of ex situ seed storage is further limited by the relatively large number of 
species, many of economic importance, whose seed is not amenable to storage. Some progress has 
been made with other storage technologies, consequent to that with crop species, but none is currently 
operationally feasible for trees. Whilst research to develop these technologies has merit, their 
technical limitations and cost will continue to preclude their use in other than exceptional cases - 
emphasising the primary and overwhelming importance of conservation in situ.
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65. Although crop plants of economic importance and a few animal species have been subject to 
more concerted ex situ conservation programmes than have most tree species, the general conclusions 
which apply to trees are also relevant to the vast majority of other forest species - the majority of 
which are not yet described by science.
2.4.2.4 Introductions of species and genetically-modified organisms
66. The potentially adverse consequences for forest biological diversity of introductions of exotic 
species have historically received little attention from those associated with their translocation. The 
introduction of exotic species (including micro-organisms, fungi, insects as well as higher orders of 
animals and plants) have given rise to adverse impacts in the form of pests, pathogens, parasites and 
displacers of native species, often leading to the disruption of ecological processes and relationships. 
The risks associated with such introductions, and those potentially associated with the use or release 
of genetically modified organisms, have now generated sufficient concern to prompt the formulation 
of guidelines. In the case of species or germplasm introductions, though, these remain voluntary and 
untested. A strategy which addressed all aspects of the introduction and management of species, 
germplasm or modified organisms originating from or which could disrupt forest ecosystems, 
including protocols for testing and control, would support the conservation of forest biological 
diversity (Articles 8(g) and (h)).[10]
2.4.2.4 The conservation of forest biological diversity: summary
67. In situ conservation will continue to play a pre-eminent role in the conservation of forest
biological diversity, implying priority to those activities which support it. These may be classified into 
research issues and those measures which act as incentives for conservation. Although incentive 
measure for conservation do exist, most investigation of incentive structures has been conducted in 
the context of sustainable use, and this is discussed below (2.4.3).
68. In terms of research, our currently inadequate knowledge of forest metapopulation attributes 
and processes, and of associated issues (particularly the effects of ecosystem and population 
fragmentation) demand urgent attention. Without such information, the knowledge base necessary to 
integrate conservation inside and outside reserves will remain limiting. However, our current 
understanding of both forest metapopulations and surrogate approximations of forest biological 
diversity is sufficient for us to review the adequacy of existing reserve systems and, where feasible, 
enhance them.
69. A fuller appreciation of indigenous and local peoples’ knowledge would complement that of
metapopulation dynamics. It would better inform us of the consequences for forest biological diversity 
conservation of both traditional and modern forest and agro- ecosystem management practices, 
enabling more appropriate management for conservation both within and outside reserves. Research 
on both these fronts is underway, but remains on a tiny scale relative to both the apparent level of 
traditional knowledge, on the one hand, and the evident limits of scientific knowledge, on the other. 
However, the limits of current knowledge do not preclude action now; because of the profound, 
pervasive and accelerating impacts of contemporary societies on forest biological diversity, the 
effective in situ conservation of forest biological diversity depends more fundamentally on political 
choices about resource use, allocation, ownership and benefit sharing than on the refinement of such 
knowledge as we do have.
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2.4.3 Sustainable use of the components of forest biological diversity
70. As is apparent from the preceding discussion, issues of the sustainable use of the components 
of forest biological diversity (Article 10) are embedded within and inseparable from those relevant to 
its conservation. Thus, the discussion here focuses on those issues which, whilst of importance to both 
objectives, are priorities for the sustainable use of the components of forest biological diversity: the 
products and services of forest ecosystems, and the genetic resources represented by forest 
populations and organisms.
71. Both traditional and modern management regimes for forests have been based on the principle 
of sustainable use, manifested by regulation of the level of harvest to within the productive capacity of 
the forest. Whilst "scientific forestry" since the 18th century has focused principally on the "sustained 
yield" of wood products, traditional management regimes have applied to a much broader range of 
(primarily) non-timber forest products. More recently, modern forestry has acknowledged explicitly 
the importance of maintaining ecosystem function and process to maintaining productivity, and has 
sought to develop a more holistic approach to ecosystem management, a philosophy encapsulated by 
the so-called "new forestry". Ecological perspectives, and therefore ecological principles, have been 
dominant in the formulation of these management regimes. Information on levels and patterns of 
genetic variation within species has been only sparsely available, and therefore little used to date. The 
major challenge to sustainable use of the components of forest biological diversity is the incorporation 
into these ecologically-based management regimes of the principles and practices arising from our 
emerging knowledge of the genetic structure and dynamics of forest populations. This conclusion 
applies equally to the scope of methodologies used to assess the impact of proposed projects on forest 
ecosystems (Article 14), for which the assessment of associated risk and uncertainty (2.4.1.3 above) is 
similarly relevant.
72. In the case of forests managed for both conservation and production, there are examples from 
Scandinavia, the Americas and Asia which demonstrate how forest managers have incorporated 
genetic criteria into forest management strategies and regimes. Experience with forest harvesting 
operations more generally suggests that, although some income may be foregone in the short term as a 
result of implementing conservation criteria, such opportunity costs are relatively small: in the short 
term, because they promote better planning and management of harvesting operations, and in the 
longer term, because of the magnitude of benefits realised or maintained. The major technical obstacle 
to the more widespread application of conservation genetic principles to forest management is the 
difficulty of defining criteria and indicators for the conservation and sustainable use of forest 
biological diversity which satisfy the dual criteria of conservation merit and operational feasibility. 
This conclusion emphasises the importance and urgency of advancing our knowledge of those 
components of forest biological diversity important for its conservation and sustainable use (Article 
7), i.e. those surrogate measures which will act as criteria for and indicators of forest biological 
diversity in toto.
73. In the interim, a precautionary approach based on current knowledge of forest ecology and 
forest genetics favours harvesting regimes whose impact at both landscape and local scales is the 
minimum consistent with the reproductive ecology of the species and the maintenance of ecosystem 
structure, function and process. This implies that appropriate harvesting regimes will vary with both 
the ecosystem and the species harvested; for many of these, a precautionary approach is likely to imply 
harvesting operations more conservative of ecosystem structure than those to which large-scale 
industrial forestry has become accustomed. Article 10(c) calls for Parties to encourage co-operation
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between its governmental authorities and its private sector in developing methods for sustainable use 
of biological resources
74. Our embryonic knowledge of the metapopulation structure and dynamics of forest species 
also suggests that we accord priority to gaining a better understanding of how farmers’ and other land 
managers’ practices affect the genetic resources of forest species. Their practices of forest and tree 
retention, establishment, management and regeneration, including the processes by which they 
acquire and distribute germplasm of forest species, will affect the sustainability of use of those 
components of forest biological diversity represented in agroecosystems. Such information will allow 
us to realise sustainable use by embedding production within a conservation context.
75. Improving the knowledge base of forest population dynamics, of surrogate measures of forest 
biological diversity, and of the impacts on forest biological diversity of traditional and modern 
farming and forest management practices, will promote the development of sustainable use regimes. 
Such regimes need to recognise and correctly value inter alia timber and non-timber forest products, 
subsistence uses of forest products and non-consumptive uses of forest ecosystems. However, their 
implementation will depend more on the economic, political and cultural regimes which determine the 
balance between the conservation and conversion of forest ecosystems, reservation and production 
within retained forests, and forest and farm management practices within production systems. The 
forest policy literature is rich in both theory and example of regulatory frameworks, incentive 
mechanisms and institutional structures intended to promote the conservation and sustainable use of 
forests (Article 11). Synthesis of this literature, and of contemporary political thought, suggest an 
increasing emphasis on market-mediated and innovative institutional mechanisms acting as incentives 
for sustainable use, partly in response to the obvious limitations and perceived failures of approaches 
based on the regulatory mechanisms and institutional structures which have typified forest 
management and conservation agencies in the past.
76. For forest products entering the market place, the prospect of independent certification of the 
quality of management of the forests from which they originate has emerged as a promising incentive 
mechanism. Such certification relies upon the definition and implementation of forest management 
standards consistent with the conservation and sustainable use of forest biological diversity. This 
prospect reinforces the critical importance of identifying criteria for and indicators of sustainable 
forest management consistent with both ecological and genetic principles.
77. The advantages of institutional structures which recognise traditional resource rights, and 
which accommodate and promote participatory modes of forest management, emerge from theory and 
experience as a second principle of management likely to sustain the benefits and values of forests. 
Participatory processes are as diverse as the societies and environments in which they have been 
developed, though emphasis on local knowledge, custom and benefits is a common theme to those 
which have achieved some measure of success. Resource allocation mechanisms which acknowledge 
local as well as more distant demands, and direct benefits accordingly, and which recognise the long 
time horizons inherent in the management of forest ecosystems, are a third principle of policies which 
foster the sustainable use of forests and, with appropriate management in ecological and genetic 
terms, that of the components of forest biological diversity. The promotion of policies which 
incorporate and build from these principles is a priority in advancing the objective of sustainable use 
of the components of forest biological diversity.
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2.4.4 Fair and equitable sharing of the benefits arising out of the utilisation of genetic 
resources

78. The genetic resources of forests are rich and diverse, comprising the genes and gene
complexes of forest trees, plants and animals. Historically, we have exploited these genetic resources 
at the level of populations or individual organisms; new biotechnologies have the potential to make 
these resources available at the level of the gene or gene complex. The benefits arising from the 
utilisation of forest genetic resources accrue variously to individuals, communities, enterprises and 
societies both in and ex situ, but there are as yet few mechanisms which capture or direct these 
benefits to those who have conserved or developed forest biological diversity.
2.4.4.1 Access to and benefit-sharing from forest genetic resources
79. Typically, forest genetic resources have been sampled and tested for research and 
development purposes without restriction, and at nominal or no charge to the collector (Article 15). 
Where forest genetic resources have been assembled on a large scale, for example the collection of 
tree seed for operational establishment or of plant material for pharmaceutical screening, some market 
price reflecting primarily short-run supply and demand has prevailed. The income generated has 
typically accrued principally to the collecting enterprise, variously a state agency or individual 
entrepreneur. In the latter case, some level of fee is usually levied by the state or the forest owner. In 
neither case has it been common for benefits to be shared with indigenous or local communities, 
except where their resource or property rights have been recognised explicitly.
80. However, the entry into force of the Convention creates a new framework under which, as
provided for by its Article 15, access to forest genetic resources will increasingly be subject to the 
negotiation of formal agreements with a range of stakeholders, offering a mechanism for more 
equitable benefit sharing. Similarly, it is only recently that, in a few cases, pricing mechanisms have 
acknowledged the potential future value of forest genetic resources, and sought to establish 
mechanisms to direct substantive benefits, in some form, to indigenous and local communities, in 
recognition of their roles as both contributors to and custodians of forest biological diversity. The 
"biodiversity prospecting" agreement between the pharmaceutical company Merck and the Costa 
Rican National Institute of Biological Diversity remains the best-known example.
81. A number of challenges present themselves in the development of regimes which better share
benefits arising from the utilisation of forest biological diversity amongst those who have contributed 
to its development and conservation. These include:

(a) the diversity of interests at a sub-national level, with national and sub-national 
governments and management agencies, indigenous peoples and local communities, and 
individual owners of forest and agro-ecosystems variously responsible for ownership of and 
access to forest genetic resources (Article 15);
(b) the consequent difficulties, both practical and political, of obtaining prior informed 
consent to access forest genetic resources (Article 15);
(c) the limited acknowledgement of traditional resource rights by many modern societies, 
and the consequent difficulties experienced both by groups wishing to exercise such rights 
and those wishing to recognise them (Article 15);
(d) the divergence in intellectual property rights regimes between Western legal systems, 
which require individual and identifiable innovation, and most traditional cultures, which do
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not assign such rights (Article 16). In the case of forest biological diversity, issues of 
intellectual property assignment are further complicated by the dynamic nature and 
evolutionary timescale of biological diversity itself;
(e) divergent opinions as to the inherent value of forest genetic resources relative to that 
of the research and development activities which translate genetic resources into marketable 
products, particularly for the case of biotechnologies (Articles 16 and 19).

82. Overcoming the barriers these issues pose to the fair and equitable sharing of benefits arising 
from the utilisation of forest genetic resources will require the development of access agreements and 
property rights regimes which recognise the respective roles of individuals, communities (including 
indigenous peoples and farmers), and enterprises and agencies, in conserving and developing forest 
biological diversity. The emerging experience of collaborative resource management, which has its 
genesis in the rural communities of developing countries but growing applicability in industrialised 
countries, offers a platform for the development of benefit sharing regimes which are locally- 
appropriate.
2.4.4.2 Applications of biotechnologies
83. The potential of biotechnologies to exploit forest genetic resources has focused attention on 
the relative magnitudes of the inherent and developed values of forest genetic resources. The wild 
relatives of crop plants or of the few intensively-domesticated tree species have potential value as a 
source of genes for incorporation, whether by classical breeding or genetic engineering, into 
domesticated populations. Similarly, those forest organisms with potential pharmaceutical value are 
recognised as of sufficient potential value to justify substantial expenditure. In these cases, genetic 
engineering does offer the prospect of substantial financial returns, but its application is dependent on 
highly-domesticated populations, high levels of genetic information, and high levels of technology, all 
of which imply high costs.
84. In other, more typical, cases however, the financial benefits arising from the application of 
biotechnologies to forest genetic resources seem limited in the foreseeable future. This is because the 
biotechnologies of most application to the undomesticated populations which typify forest biological 
diversity are the molecular markers which, whilst of great value in assessing genetic diversity, deliver 
no financial gain in themselves. Their value lies instead in the provision of information to enable 
development of more effective strategies for the conservation and sustainable use of forest biological 
diversity. Existing co-operative institutional structures (2.4.1.2 above) have an important role in 
maximising the benefits derived from the application of these technologies.
2.4.4.3 Fair and equitable sharing of benefits: summary
85. As with the conservation of forest biological diversity and the sustainable use of its 
components, realising the objective of the fair and equitable sharing of the benefits arising out of the 
use of forest genetic resources depends fundamentally on political choice; in this case, about relative 
responsibilities, rights and values. The terms of discussion about these political choices reflect the 
diversity of opinions about:

(a) the relative responsibilities and rights of various stakeholder groups, in the 
development and conservation of forest biological diversity, and;
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(b) the relative values of forest genetic resources, the products developed from them, and 
the technologies which effect that development.

2.5. Conclusions
86. Forest biological diversity is complex, heterogeneous and dynamic. Although still rich in both 
absolute and relative terms, it has been much diminished by the impacts of human societies. Those 
impacts are greater now than at any time in human history, and they are still accelerating. They are 
eroding contemporary forest biological diversity, and challenging the processes which maintain it in 
forest communities and their constituent populations.
87. Forest biological diversity is shaped by complex interactions between the physical 
environment, the biology of forest systems and populations, and the influences of individuals and 
societies. Our response to its loss must recognise these forces and their interdependencies. The 
Convention on Biological Diversity provides the framework for addressing the loss of forest biological 
diversity, the scale of which demands urgent action at all levels. Priority action on forest biological 
diversity includes:

(a) recognising that the three fold objectives of the Convention are inseparable and 
mutually supportive goals, and effectively integrating these into plans, programmes and 
policies at the international, regional, national and local levels;
(b) providing more effective support for those institutions already active in research, 
training, education and the exchange of information relevant to the conservation and 
sustainable use of forest biological diversity, and support for new institutions if required;
(c) undertaking policy, legal and other reforms and action that acknowledge the 
fundamental importance of forests and trees outside reserves to in situ conservation of forest 
biological diversity, and therefore of the roles of indigenous and local communities, and of the 
managers of forests and trees outside reserves, in the conservation and sustainable use of 
forest biological diversity;
(d) carrying out research to better define forest metapopulation structure and dynamics,
useful surrogates of forest biological diversity, and the impacts of harvesting regimes;
(e) carrying out research to better understand the underlying causes of the loss of forest
biological diversity and their impacts;
(f) developing innovative methods for achieving sustainable forest management, 
including appropriate financial mechanisms, and ways and means to transfer and develop 
appropriate technologies;
(g) carrying out research to better describe indigenous and local communities’ knowledge
of, and practices which impact on, forest biological diversity;
(h) effectively integrating modern and traditional knowledge of forest biological diversity 
into sectoral and cross-sectoral plans, programmes and policies;
(i) developing access agreements and property rights regimes which recognise the 
respective roles of diverse stakeholders in conserving and developing forest biological 
diversity.
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III. POSSIBLE FUTURE ACTION

3.1 Further input to the Intergovernmental Panel on Forests
88. The second session of the Intergovernmental Panel on Forests was held in Geneva from 11 to 
22 March 1996. As requested by the Conference of the Parties (decision II/9, para.2(a)), the Executive 
Secretary provided advice and information pertaining to the relationship between indigenous and local 
communities and forests. In consultation with the secretariat of the Ad Hoc Intergovernmental Panel 
on Forests in the Division for Sustainable Development of the Department for Policy Co-ordination 
and Sustainable Development of the United Nations Secretariat, the Secretariat prepared the 
document Programme element 1.3 - Traditional forest-related knowledge: Report of the Secretary- 
General (document E/CN.17/IPF/1996/9) for the initial discussion of Programme element 1.3 of the 
Panel’s programme of work. A report of the second session of the Panel is contained in document 
E/CN.17/1996/24.
89. The third session of the Panel will be held in Geneva from 9 to 20 September 1996 and the 
substantive discussion of Programme element 1.3 Traditional forest-related knowledge’ will take 
place at this meeting. In accordance with decision II/9, paragraph 2(a), the Executive Secretary has 
prepared document UNEP/CBD/SBSTTA/2/Inf.3 as a contribution to the preparation of the Report of 
the Secretary-General for this substantive discussion.
90. In accordance with paragraph 4 of decision II/9, the Secretariat of the Intergovernmental 
Panel on Forests [has been][will be] invited to communicate progress on issues relevant to forests and 
biological diversity to the third meeting of the Conference of the Parties.
91. The Subsidiary Body on Scientific, Technical and Technological Advice will recall that at its 
first meeting it recommended (Recommendation I/3, para.8) that, when considering an input to the 
Intergovernmental Panel on Forests, the Conference of the Parties "[should consider] the following 
main elements ..:

(i) There is an urgent need to identify the main causes that lead to the decline of 
forest biological diversity, develop and promote the use of methods for the management, 
conservation and sustainable use of forests, based on the identification and targeting of 
ecological processes and the multiple roles and functions of forest ecosystems, including 
ecological landscape planning and environmental impact assessment;
(ii) Urgent development and application of ways and means to ensure fair and 
equitable sharing of benefits derived from the use of forest genetic resources would provide a 
major incentive for efforts to maintain forest biological diversity;
(iii) The protection of the knowledge, innovations and practices of indigenous and 
local communities embodying traditional lifestyles, and compensation through the equitable 
sharing of the benefits arising from the use of such knowledge, innovations and practices, in 
accordance with Article 8(j) of the Convention on Biological Diversity, should be promoted in 
order to improve conservation and sustainable use of forest biological diversity."

92. In respect of sub-paragraph 8(i) of Recommendation I/3, the Subsidiary Body on Scientific, 
Technical and Technological Advice may wish to note the substantive discussions at the second 
session of the Intergovernmental Panel on Forests on Programme element 1.2 ("..underlying causes of
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deforestation..")[11], Programme element III. 1 (a) ("..assessment of multiple benefits..")[12], and 
Programme element III. 1(b) ("..valuation of the multiple benefits..")[13] and note that the substantive 
discussions on Programme element I.1 ("..national strategies...") [14] and Programme element III.2 
("..criteria and indicators..")[15] will take place at the third session of the Panel. It may wish to offer 
scientific, technical and technological advice to the Conference of the Parties on i) the programme of 
work of the Panel and its relevance to the three-fold objectives of the Convention; ii) identifiable gaps 
in the Panel’s work programme from the point of view of the Convention; and iii) the extent to which 
the work of the Panel might assist Parties in fulfilling the objectives of the Convention. It may thus 
wish to advise on the scientific, technical and technological aspects of any further input to the Panel in 
accordance with paragraph 2(b) of decision II/9.
93. In respect of sub-paragraph 8(ii) of Recommendation I/3, the Subsidiary Body on Scientific, 
Technical and Technological Advice may wish to consider what further specific advice, if any, on the 
use of forest genetic resources it may wish to give to the Conference of the Parties in respect of the on- 
going consideration within the Medium-term Programme of Work of the Conference of the Parties of 
ways and means to ensure fair and equitable sharing of benefits.
94. In respect of sub-paragraph 8(iii) of Recommendation I/3, the Subsidiary Body on Scientific, 
Technical and Technological Advice may wish to refer to Programme element I.3 ("..traditional forest- 
related knowledge..") of the Intergovernmental Panel on Forests and to take note of document 
UNEP/CBD/SBSTTA/2/7 (Knowledge, innovations and practices of indigenous and local 
communities: implementation of Article 8(j)) prepared for item 3.6 of the provisional agenda of the 
present meeting.
95. In considering advice to the Conference of the Parties on further input to the 
Intergovernmental Panel on Forests, the Subsidiary Body on Scientific, Technical and Technological 
Advice will wish to bear in mind paragraph 17 of the "Statement on Biological Diversity and Forests 
from the Convention on Biological Diversity to the Intergovernmental Panel on Forests" (decision II/9, 
Annex). This states:

"The Intergovernmental Panel on Forests may also receive substantive inputs from the 
Convention following the third meeting of the Conference of the Parties on, inter alia, 
the underlying causes of biological diversity loss in forest ecosystems, components 
and dynamics of biological diversity, and ways and means for the effective protection
and use of traditional forest related knowledge, innovations and practices of forest
dwellers, indigenous and local communities, as well as fair and equitable sharing of 
benefits arising from such knowledge, innovations and practices."

3.2 Possible Medium-term Programme of Work
96. In its "Statement on Biological Diversity and Forests from the Convention on Biological
Diversity to the Intergovernmental Panel on Forests" the Conference of the Parties identified criteria 
for sustainable forest management as related to the Convention on Biological Diversity (paragraph 
12). It also informed the Intergovernmental Panel on Forests that it "intends to explore how the 
conservation and sustainable use of forest biological diversity could be assisted by the establishment 
of specific environmental goals in the forest and other sectors" (paragraph 10). In addition to the 
aspects of forests and biological diversity referred to in paragraph 17 of the Statement, paragraphs 8 to
15 identify further links in terms of the specific provisions of the Convention.
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97. The Subsidiary Body on Scientific, Technical and Technological Advice may wish to consider 
the advantages of establishing, in accordance with the provisions of its modus operandi, a process and 
programme of work to develop and implement methods for sustainable forest management which 
combine production goals, socio-economic goals of forest-dependent local communities, and 
environmental goals, particularly those related to biological diversity, and which take an ecosystem 
approach and are aimed at securing forest quality as related to the Convention (paragraph 12 of the 
Statement).
98. Such a programme might consist of those matters identified by the Conference of the Parties 
in the Statement to the Intergovernmental Panel on Forests, including:

(a) the underlying causes of the loss of forest biological diversity;
(b) specific environmental goals in the forest sector, including:

(i) appropriate Environmental Impact Assessments;
(c) valuation of the multiple benefits derived from forests, including:

(i) economic benefits
(1) monetarized
(2) non-monetarized

(ii) environmental services
(iii) non-consumptive values

(1) cultural, religious, recreational values
(2) existence, bequest, vicarious use values

(d) methods for sustainable forest management, including:
(i) indicators of forest quality
(ii) incentive measures
(iii) methodologies and technologies
(iv) criteria and indicators
(v) impact of utilisation of components of biological diversity, particularly those 

under threat, on ecological processes
(vi) remedial action in degraded forest areas
(vii) co-operation between governmental authorities and its private sector

(e) in situ conservation, including:
(i) establishment and management of protected areas
(ii) conservation of primary/old growth and ecologically mature secondary forest 

ecosystems
(iii) criteria and methodologies for participatory decision- making, planning and 

management processes
(f) access to forest genetic resources and equitable sharing of benefits, including:

(i) prior informed consent
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(ii) traditional forest-related knowledge, innovations and practices
(g) public education and awareness

(i) local communities
(ii) local and national policy-makers
(iii) forest managers
(iv) users of forests and forest products

(h.) research, training and capacity-building
(i) scientific and technical co-operation
(ii) transfer and development of technologies
(iii) financial resources

99. In its Statement, the Conference of the Parties informed the Intergovernmental Panel on 
Forests that it Twished] to avoid duplication of efforts and co-ordinate with other relevant 
organisations on issues of biological diversity’, Tstood] ready to contribute to the fulfilment of the 
mandate of the IPF’ and Twished] to establish a dialogue with the IPF on issues related to forests and 
biological diversity’.
100. In considering the need and options for a process and programme of work under the 
Convention on issues related to forests and biological diversity, the Subsidiary Body on Scientific, 
Technical and Technological Advice may wish to refer to i) the terms of reference, programme of 
work and reports of the substantive discussions of the Intergovernmental Panel on Forests, and ii) the 
topics to be considered at the third and fourth meetings of the Conference of the Parties as contained 
in its Medium-term Programme of Work (decision II/18, Annex), in order to identify the issues and to 
recommend ways and means to address them, while avoiding duplication.
Notes
1/ Some commentators argue, on the basis of research on specific historical cases, that human 
impact on forests in pre-industrial societies can best be described as cyclical, with periods of very 
heavy influence followed by periods of recovery. It may be that the net historical human impact, prior 
to the advent of industrial societies, was to increase forest biological diversity.
2/ See World Resources Institute/UNEP/UNDP World Resources 1994-95, chapters 7 and 19 
and UNEP Global Biodiversity Assessment, section 11.2.2.2.5.
3/ See inter alia Dudley, N. (1992) Forests in Trouble: A Review of the Status of Temperate 
Forests Worldwide. World Wide Fund for Nature (Gland, Switzerland) and subsequent statements 
from WWF.
4/ See documents UNEP/CBD/SBSTTA/2/7 (Knowledge, innovations and practices of 
indigenous and local communities: implementation of Article 8(j)) and UNEP/CBD/SBSTTA/2/Inf.3 
(’Traditional forest-related knowledge’).
5/ CIFOR - Center for International Forestry Research; CSIRO ATSC - CSIRO Australia, 
Australian Tree Seed Centre; DANIDA TSC - Danish International Development Agency, Tree Seed 
Centre; FAO - Food and Agriculture Organisation of the United Nations; FSC - Forest Stewardship 
Council; IATIPTF - International Alliance of Tribal and Indigenous Peoples of the Tropical Forests;
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ICRAF - Centre for International Research in Agroforestry; IPBN - Indigenous Peoples Biodiversity 
Network; IPGRI - International Plant Genetic Resources Institute; ITTO - International Tropical 
Timber Organisation; IUCN - The World Conservation Union; IUFRO - International Union of Forest 
Research Organisations; ODA - Official Development Assistance; OFI - Oxford Forestry Institute; 
TNC - The Nature Conservancy; WCMC - World Conservation Monitoring Centre; WWF - World 
Wide Fund for Nature.
6/ See for example: World Conservation Monitoring Centre. 1996. Assessing Biodiversity and
Sustainability. Groombridge, B. and Jenkins, M.D. (eds), World Conservation Press, Cambridge, UK, 
which contains an expanded list of biodiversity assessment techniques.
7/ Restriction fragment length polymorphism
8/ The Preamble of the Convention states that where there is a threat of significant reduction or 
loss of biological diversity, lack of full scientific certainty should not be used as a reason for 
postponing measures to avoid or minimise such a threat’.
9/ This is not to imply that protected areas are not important, but rather that the conservation of
forest biodiversity implies a wide range of different approaches, carried out by different management 
agencies - public, private and non-governmental. Protected areas are a critical element in this mix in 
virtually every country.
10/ In this context, see document UNEP/CBD/BSWG/1/3 (Elaboration of the Terms of Reference
for the Open-ended Ad hoc Working Group on Biosafety, submitted to the meeting of the Open-ended 
Ad Hoc Working Group (Aarhus, Denmark, 22-26 July 1996))
11/ See document E/CN.17/IPF/1996/2
12/ See document E/CN.17/IPF/1996/6
13/ See document E/CN.17/IPF/1996/7
14/ See document E/CN.17/IPF/1996/8 prepared for the initial discussion
15/ See document E/CN.17/IPF/1996/10 prepared for the initial discussion
Major sources
TJB Boyle & B Boontawee. 1995. Measuring and monitoring biodiversity in tropical and temperate 

forests. CIFOR.
OH Frankel, AHD Brown and JJ Burdon. 1995. The conservation of plant biodiversity. Cambridge.
RJ Haines. 1994. Biotechnology inforest tree improvement. FAO Forestry Paper 118.
PJ Kanowski & DH Boshier. 1995. In: N Maxted et al (eds). Plant conservation: the in situ approach. 
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I. INTRODUCTION

1. The Commission on Sustainable Development was established by the United Nations to 
ensure the effective follow-up of the United Nations Conference on Environment and Development 
(Rio de Janeiro, June 1992), enhance international co-operation and rationalise the intergovernmental 
decision-making capacity for the integration of environment and development issues and examine 
progress in the implementation of Agenda 21 at the national, regional and international levels 
(Agenda 21, para. 38.11). Several chapters of Agenda 21 are directly related to the objectives of the 
Convention on Biological Diversity.
2. The Commission on Sustainable Development has adopted a Multi-Year Thematic 
Programme of Work for its second to fifth sessions (1994-1997). This Programme contains reviews of 
cross-sectoral clusters and sectoral clusters of issues, and is based upon the relevant chapters of 
Agenda 21. At its third session (New York, 11-28 April 1995), the Commission considered the 
’review of sectoral clusters, second phase: land, desertification, forests and biodiversity’, 
corresponding to chapters 10 to 15 of Agenda 21.
3. At its first meeting, the Conference of the Parties considered the preparation of the 
participation of the Convention on Biological Diversity in the third session of the Commission on 
Sustainable Development (agenda item 8). In decision I/8, the Conference of the Parties invited its 
President to transmit the statement contained in the Annex to the decision to the high-level segment of 
the third session of the Commission.

/.



UNEP/CBD/SBSTTA/2/12
Page 2

4. The Conference of the Parties also decided at its first meeting to include in its Medium-term 
Programme of Work 1995-1997, for consideration at its third meeting in 1996, the agenda item 
Consideration of the future programme of work for terrestrial biological diversity in the light of the 
outcome of deliberations of the third session of the Commission on Sustainable Development in 1995’ 
(decision I/9).
5. At its third session in 1995, for the review of the sectoral cluster: land, desertification, forests 
and biodiversity, the Commission had before it the following documents:

(i) E/CN. 17/1995/2: Integrated approach to the planning and management of land 
resources;
(ii) E/CN.17/1995/3: "Combating deforestation" and the Non-legally Binding
Authoritative Statement of Principles for a Global Consensus on the Management,
Conservation and Sustainable Development of All Types of Forests;
(iii) E/CN. 17/1995/4: Managing fragile ecosystems: combating desertification and 
drought;
(iv) E/CN.17/1995/5: Managing fragile ecosystems: sustainable mountain development;
(v) E/CN.17/1995/6: Promoting sustainable agriculture and rural development;
(vi) E/CN.17/1995/7: Conservation of biological diversity.

6. The Commission also had before it the Statement from the Convention on Biological 
Diversity (document E/CN.17/1995/27).
7. The report of the review by the Commission of this sectoral cluster is contained in Chapter 1, 
section D (paras.158 to 230) of document E/1995/32 (Commission on Sustainable Development, 
Report on the Third Session). An information note, containing this section of the Report, has been 
prepared by the Secretariat for the present meeting (document UNEP/CBD/SBSTTA/2/Inf.1).
8. At its second meeting, the Conference of the Parties considered the outcome of the third 
session of the Commission under agenda item 8.1. The President of the first meeting of the 
Conference of the Parties reported on her presentation of the Statement to the Commission, as 
mandated in decision I/8 (UNEP/CBD/COP/2/19, paras.116-117). In its decision II/18, the 
Conference of the Parties reconfirmed that it would consider at its third meeting in 1996 the agenda 
item Consideration of the future programme of work for terrestrial biological diversity in the light of 
the outcome of deliberations of the third session of the Commission on Sustainable Development in 
1995’.
9. The present note has been prepared by the Secretariat to assist the second meeting of the 
Subsidiary Body on Scientific, Technical and Technological Advice with consideration of the future 
programme of work for terrestrial biological diversity in the light of the outcome of deliberations of 
the third session of the Commission on Sustainable Development, and with the provision of relevant 
advice to the Conference of the Parties at its third meeting.
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II. DELIBERATIONS OF THE THIRD SESSION OF THE COMMISSION ON 
SUSTAINABLE DEVELOPMENT

10. The aim of this section is to indicate conclusions and recommendation of the Commission, 
arising out of its review of this sectoral cluster, that have particular relevance to consideration of a 
future programme on work for terrestrial biological diversity under the Convention. References given 
are to relevant paragraphs of the Report of the Third Session of the Commission on Sustainable 
Development (reproduced in document UNEP/CBD/SBSTTA/2/Inf.1)
11. The overall considerations of the review of the sectoral cluster noted that chapter 10 of 
Agenda 21 (Integrated approach to the planning and management of land resources) provides an 
overall framework for the implementation of the entire cluster. While all the chapters relate to land, 
those on forests and sustainable agriculture are concerned with the sustainable management and use 
of physical and biological resources, while those on desertification and sustainable mountain 
development reflect the particular problems of fragile environments; the issue of the conservation of 
biodiversity and the sustainable use of its components is of a cross-cutting nature, and includes those 
concerned with freshwater as well as coastal and marine ecosystems. Farmers - men and women - 
indigenous people, other rural communities and the private sector, as the major stakeholders in the use 
of land and its related resources, must be the focal points in all the areas of the cluster (para. 158)
12. The review by the Commission of the six chapters of Agenda 21 that constitute this sectoral 
cluster identified and reaffirmed the crucial role of a series of issues common to each of the topics 
under review. The Commission noted that addressing these issues would be central to the fulfilment 
of the objectives of each chapter and to attaining sustainable development. In this respect, the 
Commission noted the importance of financial resources, and of the transfer and development of 
technologies; the need for scientific co-operation, capacity-building and strengthening the knowledge 
base; and the need for participatory planning and resource management approaches, involving all 
stakeholders and recognising the specific roles and contributions of women, indigenous and 
traditional communities and other relevant major groups.
a. Integrated approach to planning and management of land resources
13. The Commission stressed that an integrated approach to the planning and management of 
land and water resources is central to the implementation of Agenda 21 recommendations concerning 
land, desertification, mountains, forests and biodiversity (para. 167). An integrated and 
multidiscliplinary approach needs to address an array of cross-sectoral issues, including the 
clarification and security of land rights (para. 170). A people-oriented approach is central, and all 
stakeholders (especially women, indigenous peoples, landless labourers and other major groups) 
should participate in the planning and management of land resources and in the consensus-building 
process (para. 168).
14. The Commission urged Governments to achieve the objectives of chapter 10 [1] within the 
agreed timeframe (para. 174) and to develop national and/or local land-use planning systems (para. 
175).
15. The Commission requested strengthened inter-agency co-ordination and co-operation. 
International agencies, Governments and non-governmental organisations should develop tools and 
recommend actions for integrated land management (para. 176).
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16. The Commission urged Governments, with the co-operation and support of the United 
Nations system to pay particular attention to:

(i) Establishing stable land-use systems in areas where important ecosystems or
ecoregions are being endangered by human activities;
(ii) Applying integrated planning and development approaches in regions that are
becoming open to intensified settlement and agricultural production;
(iii) Bringing about integrated approaches to capacity-building (para. 177).

b. Combating desertification and drought
17. The Commission noted that desertification and drought are closely interlinked with other
issues such as loss of biodiversity, food security, population growth, poverty, climate change, water 
resources, deforestation, resource consumption patterns, deterioration of terms of trade, economics 
and, especially, social and cultural issues. It also recognised that desertification is a social and 
economic as well as an environmental problem, and that drought and land degradation can occur in 
most climatic zones (para. 180).
18. The Commission welcomed the conclusion of the Convention to Combat Desertification
(CCD)[2] and noted that implementation of the programme areas of Agenda 21 should be carried out 
within the context of the CCD, including its regional annexes (para. 181).
19. The Commission urged Governments to take an integrated approach to combating
desertification and drew their attention to the potential for the CCD to provide an in-country co- 
ordinating mechanism for integrated land management in arid, semi-arid and sub-humid lands (para. 
183).
20. The Commission recognised the importance of preserving the knowledge of farmers and
indigenous and local people concerning dryland management and survival strategies. Their full 
involvement in the sustainable development of these drylands - their homelands - needs to be ensured. 
It noted that the principle of allowing more effective participation of local people in the planning and 
development of their natural resources is being more willingly accepted in many affected countries 
and that many organisations, especially non-governmental organisations, have stepped up their 
participatory approaches with the inclusion of marginalized and disadvantaged groups, especially 
women, in the dryland development process (para. 188).
21. Further agreements on a division of labour and proposals on further partnership arrangements
between organisations are needed (para. 189).
c. Sustainable mountain development

22. The Commission recognised that mountain ecosystems and environments are of crucial
importance as rich and unique centres of biological and cultural diversity, water stores and sources of 
minerals. They cover at least one fifth of the Earth’s landscape and are home to at least 10 per cent of 
the world’s population, predominantly economically poor people. Mountain ecosystems are complex, 
fragile, unique in geomorphology, and react sensitively to global climate change. There is thus a need 
for a comprehensive interdisciplinary approach to sustainable mountain development as well as for 
the effective participation and empowerment of mountain people in the use and conservation of 
mountain resources (para. 190).
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23. In order to reverse the trend of resource degradation and, in some cases, economic and 
political marginalization of mountain communities, and to combat the poverty of mountain people, 
strategies for mountain development must empower mountain communities to exercise larger control 
over local resource management and conservation and generate income in sustainable and equitable 
ways. Support is needed to recover and foster mountain cultural diversity, which is a strong and valid 
basis for the sustainable use and conservation of mountain resources. The protection of indigenous 
people’s interests, including the recognition of their knowledge, should be an integral part of 
sustainable development (para. 191).
24. The fragility of mountain ecosystems and the adverse impact of the degradation of those 
systems on highland and lowland populations have not been fully appreciated. The Commission 
stressed the importance of providing adequate protection for both quality and quantity of water 
resources from mountainous regions and recognised the vital protective function of a stable forest 
cover for the safeguarding of mountainous settlements and infrastructure. It urged expanding the 
network of protected mountain areas to cover all types of mountain ecosystems, strengthening existing 
management capabilities for conserving mountain ecosystems, species and genetic diversity and 
promoting local and non-governmental organisations’ participation in the management of these areas 
(para. 192).
25. The Commission urged interested Governments to prepare and implement comprehensive 
national and/or local mountain development programmes as outlined in chapter 13 of Agenda 21: the 
"mountain agenda". Action-oriented projects and programmes should emphasise the long-term 
monitoring of their environmental, economic and social impacts. These initiatives must incorporate a 
participatory approach involving all stakeholders, including farmers, women, and local and 
indigenous communities, as well as non-governmental organisations (para. 194). The Commission 
further recognised the need for a fair share of the benefits derived from the use of mountain resources 
to remain with the local people and their communities (para. 195).
26. The Commission noted that there is a need to examine the relationship of chapter 13 with 
other chapters of Agenda 21 and with the global conventions and to analyse the extent to which the 
concerns of mountain areas can be better integrated into their follow-up (para. 196).
d. Combating deforestation

27. The Commission noted that forests and forestry must be managed in order to continue to meet 
the growing needs of humankind for forest products, environmental services, and social and cultural 
benefits, as well as for livelihoods that are based on them. Particular attention should be focused on 
the integrated and balanced approach towards environmental and developmental functions of forests, 
sustainable forest management, conservation of biological diversity, air quality, conservation of soil 
and water resources, restoration of damaged forests; on shortages of forest products and services, 
including those that are vital for rural communities, such as fuelwood and forest-based medicines; and 
on participation of major groups, particularly indigenous people and local communities (para. 200).
28. The Commission called for further attention to the cross-sectoral factors that are the 
underlying causes of deforestation and degradation of forests, and stressed the need for addressing 
policy issues including the conservation, valuation and sustainable use of forests in an integrated and 
holistic manner (para. 201). It considered that further actions are required to improve the conservation 
and sustainable management of existing forests, to restore degraded forests and, where possible, to 
create new forests, including plantations (para. 202).
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29. The Commission considered further concrete actions, on the management, conservation and 
sustainable development of forests, to be an urgent priority. It stressed the need to further assess 
actions already undertaken to combat deforestation and forest degradation and to promote 
management, conservation and sustainable development of all types of forests, including 
environmental and socio-economic impacts, and to propose options for further action. In order to 
pursue consensus and formulation of co-ordinated proposals for such action, the Commission decided 
to establish an open-ended ad hoc Intergovernmental Panel on Forests, under its aegis (para. 204).
e. Promoting sustainable agriculture and rural development
30. The Commission noted that disappointment is widely expressed at the slow progress in 
moving towards sustainable agriculture and rural development (SARD) in many countries (para. 205). 
The Commission recognised the need for further practical action to promote and enhance sustainable 
agriculture and rural development, balancing the immediate need to increase food production and 
food security and to combat poverty, with the need to protect physical and biological resources. 
Recognising the potential of sustainable use of lands to enhance food production for local food 
security, the Commission noted that the approach must also focus on the small farmers in marginal 
lands and must lead to a productive sustainable agriculture which contributes to the social and 
economic vitality of rural areas and ensures balanced rural/urban development. Traditional 
agriculture, which produces a substantial proportion of the world’s food supply and which at the same 
time contributes to the protection of biodiversity, must be maintained and developed in a sustainable 
way (para. 206).
31. There is a need for a deeper and wider understanding of various relations between the farmer 
and his and her environment at the household and community levels and of the biophysical processes 
that underlie the interactions between farming activities and the ecologies in which they take place. 
SARD objectives need to be pursued with the full and vigorous participation of rural people and their 
communities (para. 207).
32. The Commission stressed the importance of developing appropriate internationally agreed 
agri-environmental criteria and indicators applicable to developed and developing country situations 
in order to monitor the status of and progress towards SARD. Such indicators should cover 
environmental, economic, social and cultural dimensions (para. 212). The achievement of the multiple 
objectives related to sustainable agriculture and rural development requires a whole-system approach 
that recognises that it is not possible to focus on agricultural activities alone. There is a need to 
incorporate other aspects such as land-use planning and community development. The Commission 
urges Governments, with the support of the international community and non-governmental 
organisations, to work out their own comprehensive agricultural policies and programmes that take 
full account of environmental concerns and capacity-building, including strengthening farmers' 
organisations (para. 213).
33. The Commission noted the insufficient attention to, and progress in, the area of animal 
genetic resources. Improved international co-operation and support for the conservation and 
sustainable use of animal genetic resources were necessary. Such initiatives should be at a level 
similar to those concerning plant genetic resources (para. 218).
34. The Commission recommended that all countries take steps to reduce the environmental 
impact of pesticide use by promoting integrated pest management as an alternative to exclusive 
reliance on chemical pesticides (para. 220).
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f. Conservation of biological diversity
35. The Commission reaffirmed the importance of the conservation of biological diversity and the 
sustainable use of its components, including marine and coastal ecosystems, and recognised the 
Convention on Biological Diversity as the principal mechanism for advancing these objectives (para. 
222).
36. The Commission recognised the crucial role of conservation and sustainable management of 
all types of forests for maintaining the biological diversity of the whole planet, as well as the role of 
biological diversity for the integrity and functioning of forest ecosystems. The Commission 
emphasised that biological diversity is of essential importance for the ecosystem functions of forests 
and further recognised the role of conservation, management and sustainable use of forests for 
achieving the objectives of the Convention (para. 224).
37. The Commission stressed that the conservation of biological diversity and the sustainable use 
of its components cut across a wide spectrum of sectoral and cross-sectoral issues addressed in 
Agenda 21. The underlying motivation for conserving biological diversity and using its components 
sustainably is based on its significance for the integrity and functioning of the life-supporting 
ecosystems, and this is deeply rooted in concerns for the well-being and sustainable development of 
humankind, embracing such issues as ecosystem services, food security, poverty and the traditional 
knowledge, innovations and practices of indigenous people and local communities (para. 226).
38. The Commission recognised the importance of the commitments under the Convention 
related to financial resources and the transfer of technology (para. 227).
39. The Commission urged Governments that have not yet done so to ratify, accede to and begin 
implementing the Convention and made nine recommendations for activities to be implemented 
through the Convention (para. 230).

III. FUTURE PROGRAMME OF WORK FOR TERRESTRIAL BIOLOGICAL
DIVERSITY

40. The Commission, having considered the six chapters of Agenda 21 that constitute this 
sectoral cluster, concluded that two relate to the sustainable management and use of physical and 
biological resources (forests and sustainable agriculture) and two more reflect the particular problems 
of fragile environments (desertification and mountains). It noted that the conservation of biological 
diversity and the sustainable use of its components is an issue of a cross-cutting nature, and thus has 
to be taken into account in order to fulfill the objectives of these four chapters. Finally it noted that all 
the chapters are related to land, and that chapter 10 provides the overall framework for the 
implementation of the entire cluster (see para. 11 above).
41. The SBSTTA will note that the objectives of chapter 15 of Agenda 21 (Conservation of 
biological diversity) can be realised through the Convention and that the Commission on Sustainable 
Development at its third session recognised the Convention as providing the principal mechanism for 
achieving this (see para. 34 above).
42. Issues concerning agriculture and biological diversity will be considered under agenda item 
3.9 of the second meeting of the SBSTTA, and the third meeting of the Conference of the Parties will 
consider the conservation and sustainable use of agricultural biological diversity under item 9 of the 
provisional agenda.
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43. The links between forests and biological diversity, and consideration of inputs from the 
Convention to the Intergovernmental Panel on Forests, constitute an ongoing element of the 
programme of work for terrestrial biological diversity under the Convention. These issues were 
considered at the first meeting of the SBSTTA and at the second meeting of the Conference of the 
Parties and, in accordance with decision II/9 of the Conference of the Parties, the present meeting of 
the SBSTTA will give further consideration to these matters, under this agenda item (see document 
UNEP/CBD/SBSTTA/2/11).
44. If it agrees with the view of the Commission that an integrated approach to the planning and 
management of land resources constitutes a framework through which to address the sustainable 
management and use of physical and biological resources, and of different categories of ecosystem, 
the SBSTTA may therefore wish, under this agenda item, to consider in more detail the links between 
biological diversity and the two remaining topics: desertification and mountains.
a. Desertification and drought

45. The Subgroup on Biodiversity of the International Panel of Experts of the INCD reports:
"A key factor for sustainable development of the world’s drylands is our ability to

maintain their biodiversity. The diversity within species of living organisms, between 
species and between or within ecosystems forms important elements in implementing 
strategies for development. It is unlikely that sustainable development can be 
achieved in drylands without the survival of and continuous access to the genetic
material present there. Whilst sand dunes may be physically stabilised, gullies filled
and plant nutrients added, the genetic codes that make up and create the biological 
diversity of dryland environments result from biological developments over 
thousands and millions of years. Desertification is not only soil erosion but potential 
genetic erosion of the plants, animals and micro-organisms that form the living 
elements of the dryland environments. When we lose a dryland plant species or a 
dryland animal species, or soil micro-organisms adapted to dry conditions, we have 
very likely lost something forever. And because species and genes well adapted to the 
drier areas are so few, our loss is great".[3]

46. The SBSTTA may wish to consider providing advice to the Conference of the Parties on the 
scientific, technical and technological aspects of the links between biological diversity and arid and 
semi-arid ecosystems. Should the SBSTTA conclude that there is a need for a programme of work on 
biological diversity and drylands, it may wish to consider the appropriate modalities for this.
47. In this respect, the SBSTTA may wish to note the provisions of Article 8.1 of the CCD 
(Relationship with other conventions):

"The Parties shall encourage the co-ordination of activities carried out under this 
Convention and, if they are Parties to them, under other relevant international 
agreements, particularly the United Nations Framework Convention on Climate 
Change and the Convention on Biological Diversity, in order to derive maximum 
benefit from activities under each agreement while avoiding duplication of effort. The 
Parties shall encourage the conduct of joint programmes, particularly in the fields of 
research, training, systematic observation and information collection and exchange, to
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the extent that such activities may contribute to achieving the objectives of the 
agreements concerned."

48. Recalling decision II/13 (Co-operation with other biodiversity-related conventions) of the 
Conference of the Parties, and that the ’relationship of the Convention with the Commission on 
Sustainable Development and biodiversity-related conventions, other international agreements, 
institutions and processes of relevance' is a standing item on the Medium- term Programme of Work 
of the Conference of the Parties and will thus be considered at it third meeting in Buenos Aires, the 
SBSTTA may wish to consider the advantages from the scientific, technical and technological points 
of view of a possible co-ordination of activities with the CCD in respect of biological diversity and 
drylands, and provide appropriate advice to the Conference of the Parties. In this respect the SBSTTA 
may wish to take note of other relevant provisions of the CCD. [4]
49. The SBSTTA may wish to note that at its February 1995 meeting the Council of the Global 
Environment Facility considered and approved the Scope and Preliminary Operational Strategy for 
Land Degradation. This includes activities at the interface between land degradation and the 
biodiversity, climate change, and international waters focal areas. The Council agreed that the GEF’s 
1995 programme would give priority to arid, semi-arid and sub-humid areas. Pending a decision by 
the first meeting of the Conference of the Parties to the CCD to identify an organisation to house the 
Global Mechanism (Article 21.5 of the CCD), the GEF has expressed its intention to contribute to 
activities supportive of the CCD.
50. Recalling Article 21, paragraph 1 of the Convention, and noting that the Conference of the 
Parties at its third meeting, will consider matters relating to the financial mechanism, the SBSTTA 
may also wish to consider providing scientific, technical and technological advice to the Conference 
of the Parties concerning guidance to the interim institutional structure operating the financial 
mechanism in respect of the provision of financial resources for activities relating to land degradation 
and biological diversity.
b. Sustainable mountain development
51. Two programme areas are included in chapter 13 of Agenda 21: i) generating and
strengthening knowledge about the ecology and sustainable development of mountain ecosystems; 
and ii) promoting integrated watershed development and alternative livelihood opportunities.
52. Two fora for promoting international co-ordination and information exchange on the follow-
up to chapter 13 have been established: an ad hoc inter-agency group on follow-up to chapter 13, co- 
ordinated by FAO as the Task Manager for this chapter, and the Mountain Forum.
53. The International NGO Consultation on the Mountain Agenda (Lima, Peru, 22-27 February 
1995)[5] identified nine key areas for the follow-up to chapter 13 and submitted prioritised action 
recommendations in respect of these to the third session of the Commission on Sustainable 
Development. These areas are: cultural diversity; sustainable development; production systems and 
alternative livelihoods; local energy demand and supply in mountains; tourism; sacred, spiritual and 
symbolic significance of mountains; water towers; mountain biodiversity; climate change and natural 
hazards.
54. Regarding mountain biological diversity, the Consultation concluded:
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"Mountain ecosystems are a distinct priority for global conservation efforts. The rise 
in elevation in mountains creates altitudinal belts (or zones) of different climates, 
soils, and vegetation; thus, mountains have many diverse ecosystems. Mountain 
regions also often function as critical corridors for migrating animals and as 
sanctuaries for plants and animals that have long since disappeared from lowlands 
transformed by glaciation or extensive human settlement. In addition, mountains have 
high concentrations of endemic species and are vital reservoirs of genetic diversity, 
especially of valuable crop and medicinal species. Because mountain soils tend to be 
thin, young and poorly anchored, mountain environments can be exceptionally 
sensitive to disturbances and slow to recover. While mountain people possess a 
wealth of indigenous knowledge about local biodiversity, surprisingly little scientific 
data and understanding exist about these complex dynamic environments."[6]

55. The Consultation, echoing many observers, emphasised the inextricable links between the
cultural and biological diversity of mountain regions:

"The world’s mountains hold rich cultural diversity critical to the survival and well- 
being of the world. This diversity emerged due to the unique geo-ecology of 
mountains, which has frequently isolated mountain peoples from plains dwellers as 
well as from each other and has spawned locally specific adaptations. These cultures 
are rooted in intimate connections of people and nature; they are now increasingly 
threatened by outside interventions, modernisation and conflict. The cultural treasures 
of the mountains are a vast storehouse of human resources and wisdom that will be 
critical for safeguarding the biodiversity, natural resources, production systems, 
health and spiritual sustenance of humankind in the 21st century. This diversity must 
be valued and nourished while mountain peoples are empowered to improve their 
livelihoods, participate in their national and global communities, and find peaceful 
solutions to internal and external conflicts. [...]

Indigenous knowledge is a key component in sustaining mountain ecosystems, 
livelihoods, and production systems. This resource should be valued as much as 
modern knowledge, and, in some cases, integrated with it. Lack of recognition and 
ongoing loss of indigenous knowledge undermines sustainable production systems. In 
addition, indigenous knowledge is being extracted and marketed without recognition 
of and compensation to its discoverers and creators."[7]

56. The third Ad Hoc Inter-agency meeting on the Follow-up to UNCED Agenda 21, chapter 13
took place in Aviemore, Scotland in April 1996 and received reports on recent or forthcoming
international meetings on sustainable mountain development, including:

(i) International Symposium on Sustainable Mountain Development in the Andes 
(Bolivia, April 1995);
(ii) Regional Intergovernmental Consultation on Follow-up to Chapter 13 (Peru, August
1995);
(iii) Euromontana Conference on the Mountains of Europe (Poland, September 1995);
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(iv) International Seminar on Sustainable Reconstruction of Highland and Headwater 
Regions (India, October 1995);
(v) International Symposium on Agricultural Development in Mountain and Hill Areas 
(China, April 1996);
(vi) Rwenzori Mountains Scientific Conference (Uganda, April 1996);
(vii) IGBP-BAHC/GCTE/START-SASCOM Workshop on Global Change Impacts on 
Mountain Hydrology and Ecology (Nepal, April 1996);
(viii) European Intergovernmental Consultation on Follow-up to Chapter 13 (Scotland, 
April 1996 and Italy, October 1996);
(ix) African Intergovernmental Consultation on Follow-up to Chapter 13 (Ethiopia, June
1996);
(x) FAO European Forestry Working Party on the Management of Mountain Watersheds 
(Norway, July 1996).

57. UNESCO reported that of the 102 natural World Heritage sites protected under the World 
Heritage Convention, 39 can be considered as mountain sites, together with 11 of the 17 mixed sites 
(cultural and natural) protected under the Convention. Of the 337 biosphere reserves in 85 countries 
approved under UNESCO’s Programme on Man and the Biosphere (MAB), 142 sites are in 
mountains.
58. In September 1995, the Mountain Forum was established as a decentralised network of 
networks of organisations working on sustainable mountain issues, with support from international 
agencies and research institutions.[8] An Information Server Node has been established to provide an 
Internet-based information exchange by facilitating a moderated discussion list and maintaining an 
Active Mountain Archive, a Mountain World Wide Web page, an electronically published magazine 
and the global Mountain Forum membership list.
59. Both the ad hoc inter-agency network on chapter 13 and the Mountain Forum are preparing 
for the Special Session of the General Assembly to review implementation of Agenda 21. A Global 
Meeting on the Mountain Agenda is planned for 1998.
60. The SBSTTA may wish to consider further the critical linkages between sustainable mountain 
development and biological diversity, and how the objectives, provisions and programme of work of 
the Convention on Biological Diversity are compatible with, and can contribute to, the 
implementation of chapter 13 of Agenda 21. It may wish to consider advising the Conference of the 
Parties on work that could be undertaken under the Convention on biological diversity and mountain 
regions and, as appropriate, on ways and means to cooperate and co-ordinate activities with other 
relevant ongoing processes, centres of relevant expertise and information exchange. In this respect it 
may wish to recommend that the Convention be represented at meetings of the ad hoc inter-agency 
group by the Secretariat, in accordance with Article 24, and that the Secretariat contact the Mountain 
Forum with a view to inviting its Information Server Node to become an active partner in the clearing- 
house mechanism in accordance with decision II/3.
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NOTES

1/ "The broad objective is to facilitate allocation of land to the uses that provide the greatest 
sustainable benefits and to promote the transition to a sustainable and integrated management 
of land resources. In doing so, environmental, social and economic issues should be taken into 
consideration. Protected areas, private property rights, the rights of indigenous people and 
their communities and the economic role of women in agriculture and rural development, 
among other issues, should be taken into account. In more specific terms, the objectives are as 
follows: (a) To review and develop policies to support the best possible use of land and the 
sustainable management of land resources, by not later than 1996; (b) To improve and 
strengthen planning, management and evaluation systems for land and land resources, by not 
later than 2000; (c) To strengthen institutions and co-ordinating mechanisms for land and 
land resources, by not later than 1998; (d) To create mechanisms to facilitate the active 
involvement and participation of all concerned, particularly communities and people at the 
local level, in decision-making on land use and management, by not later than 1996." (Agenda
21, para. 10.5).

2/ The United Nations Convention to Combat Desertification in those Countries Experiencing
Serious Drought and/or Desertification, particularly in Africa.

3/ INCD (1995) Biological Diversity in the Drylands of the World. Subgroup on Biodiversity,
International Panel of Experts, Intergovernmental Negotiating Committee for a Convention to 
Combat Desertification. See also UNEP (1995) Global Biodiversity Assessment. Cambridge 
University Press, section 6.1.4 'Arid andsemi-arid lands' (pp 349-354).

4/ Inter alia the following Articles: 1(a) and (f) (Use of Terms); 4.2(a), (d) and (f) (General
Obligations); 14 (Co-ordination in the Elaboration and Implementation of Action
Programmes); 16 (Information Collection, Analysis and Exchange); 17 (Research and
Development); 18 (Transfer, Acquisition, Adaptation and Development of Technology); 
23.2(d) (Permanent Secretariat); 24 (Committee of Science and Technology); 25 (Networking 
of Institutions, Agencies and Bodies).

5/ Jointly organised by the Centro Internacional de la Papa (CIP) and The Mountain Institute,
with representatives from 40 countries.

6/ International NGO Consultation on the Mountain Agenda (1995) Summary Report and
Recommendations to the United Nations Commission on Sustainable Development. The 
Mountain Institute (Franklin WV, USA) p.18.

7/ Ibid p.6. See also, Denniston, D. (1995) High Priorities: Conserving Mountain Ecosystems
and Cultures. Worldwatch Paper 123, Worldwatch Institute (Washington DC, USA) and 
IPPF, IUCN, UNFPA and WWF (1996) People and Mountains: Pinnacles of Diversity'People 
and the Planet vol.5, no.1. Planet 21 (London, UK).
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8/ Report of the Initial Organizing Committee of the Mountain Forum, 21- 25 September 1995 
The Mountain Institute (Franklin WV, USA). Support for the initiative was provided by Swiss 
Development Co-operation, UNEP, IDRC (Canada), FAO, UNDP, Case Western Reserve 
University (USA). The Interim Facilitating Committee of the Mountain Forum consists of the 
International Potato Centre/Centro Internacional de la Papa - CIP/CONDESAN (Peru), the 
International Centre for Integrated Mountain Development - ICIMOD (Nepal), and The 
Mountain Institute - TMI (USA).
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ECONOMIC VALUATION OF BIOLOGICAL DIVERSITY
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1. Introduction

1. Decision II/11 of the second meeting of the Conference of the Parties (COP) requested the
Executive Secretary to compile an annotated list of studies and other relevant information on the social 
and economic valuation of genetic resources, including the demand by industry for genetic resources. This 
decision also requested the Executive Secretary to further elaborate the survey of measures taken by 
governments to implement Article 15, including national interpretations of key terms used in that Article, 
with a view to completing the survey in time for circulation at the third meeting of the COP.
2. Item 12.1 of the provisional agenda for the third meeting of the COP (document
UNEP/CBD/SBSTTA/2/Inf.10) indicates that this meeting may consider "the compilation of views of 
Parties on possible options for developing national legislative, administrative or policy measures to 
implement Article 15".
3. In response to the COP’s intention to explore the ways and means of implementing Article 15, the 
SBSTTA, in its medium-term programme of work for 1995-1997 (document UNEP/CBD/COP/2/5, 
recommendation I/2), decided that it would consider the provision of scientific, technical and 
technological advice on the economic valuation of biological diversity and its components, in particular in 
relation to access to genetic resources.
4. To assist the SBSTTA in its consideration of this item, the Secretariat has prepared this Note on
the economic valuation of biological diversity, with a particular emphasis on the valuation of genetic 
resources. The Note briefly recalls the need for the economic valuation of genetic resources within the 
Convention and then reviews the existing literature. The Note concludes with some observations about
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possible advice and recommendations that the SBSTTA may wish to consider under this item of the 
provisional agenda.

2. Background

5. Economic theory holds that in order for any resource to be properly managed, the cost of using the 
resource needs to reflect all the values that society places upon it, social and economic, including the costs 
of the external effects associated with exploiting, transforming and using the resource, together with the 
costs of future uses forgone. In economic parlance this means internalising the external benefits and costs, 
known as externalities, associated with using a resource. Failure to properly value resources means that 
incorrect signals are sent to decision-makers, conveying, in turn, misleading information about the 
resources’ scarcity and thus providing inadequate incentives for the management, efficient utilisation and 
enhancement of living resources.
6. It is widely acknowledged that the current use of biological resources is both inefficient and 
inequitable due to the fact that there is a gap between the private and social values of biodiversity. There 
are many causes for this gap, such as: (a) ignorance or uncertainty over the social consequences of private 
actions; (b) a structure of rights that encourages people to ignore the known social consequences of their 
actions ("tragedy of the commons"); and (c) government policy that fails to correct externalities and can 
worsen things (policy failure). These market and policy failures are, according to economists, the main 
underlying causes of biodiversity loss (Perrings 1995).
7. Economists often describe the range of benefits that biodiversity provides as set in Table 1.
Table 1. Total Economic Value of biological resources.

USE VALUE + PASSIVE OR NON-USE 
VALUE(1)

DIRECT + VALUE INDIRECT + VALUE OPTION + VALUE (QUASI + OPTION 
VALUE)

EXISTENCE VALUE

Provision of basic 
resources: food, 
medicine, 
construction 
materiais, nutrients.

Providing support for economic 
activity and human welfare, e.g. 
watershed protection, waste 
storage and recycling, 
maintenance of genetic 
diversity and erosion control. 
Providing basic resources: e.g. 
oxygen, water, genetic 
resources.

Preservation of future 
direct and indirect use 
values

Non-consumptive 
uses: recreation

Conservation of yet 
unknown future uses

Forests as objects of intrinsic 
value, as a bequest, as a gift 
to others, as a responsibility 
(stewardship). Includes 
cultural, religious and 
heritage values.

Plant genetic 
resources

Providing information benefits 
such as scientific knowledge.
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Source: Pearce, D. W. 1990. An Economic Approach to Saving the Tropical Forests.
LEEC Paper DP 90-06. IIED, London; and Perrings (ed.) 1995. The Economic 
Value o f Biodiversity, in Heywood, V.H. 1995, Global Biodiversity Assessment,
UNEP, Cambridge University Press, UK.

(1) Passive use or non-use value is the value that individuais place on biological 
resources that they do not intend to use, but would feel the "loss" of if they were to 
disappear. Notes: Direct Value refers to those benefits that can be observed being 
consumed, although their consumption might not yield a meaningful price that can be 
assigned to that benefit. Indirect Value refers to those benefits that are not observed 
being consumed, but that are known to be essential to the preservation and 
maintenance of ecosystems. Option Value is the value placed on securing the future 
consumption of goods and services yielding direct and indirect value. Quasi-Option 
Value is the value of learning about future benefits that would be precluded by 
development or irreversible change of the forests today. This takes into account the 
fact that current valuations are circumscribed by current knowledge of forest 
functions. Existence Value is that value placed on an environmental asset 
independent of its current or future "usage". This incorporates the innate value of the 
forest in situ.

8. In the case of biological diversity the value of the intangible benefits (indirect value; option value; 
quasi-option value and existence value) is significant. Valuation and methodologies for evaluating the 
benefits of biological diversity at the species and ecosystem level are rapidly evolving. A recent and 
relatively comprehensive assessment of this area is provided in the Global Biodiversity Assessment 
(Perrings 1995).
9. Contemporary understanding of the benefits of genetic diversity and the value of the benefits that 
genetic resources provide is not so well appreciated. This is due to two main reasons: (a) that it is the least- 
known level of biodiversity and consequently our understanding of the resources is poorer than for other 
manifestations of biodiversity; and (b) estimating the value of the benefits of genetic diversity poses many 
extra methodological difficulties compared with undertaking a similar exercise for other aspects of 
biodiversity. This arises because the principal direct economic value of genetic diversity is the information 
that it represents. Measuring this benefit, as with other intangible benefits, has always been problematic 
because what is required is not a calculation of an easily measured consumptive process, but the value of 
the information that the resource brings to the production process. As this will often be only one of many 
sources of information required to develop the process, and often not even the most important source, 
assessing the proportion attributable to the natural genetic resources is not straightforward. Thus, what is 
being measured in this process is not the market for herbal remedies, but the value of the contribution that 
a natural biochemical makes to developing a new drug or a new crop variety. As there is no well- 
established methodology for estimating this type of contribution, it is largely dependent upon the 
subjective values of those making the assessment. Work on estimating other benefits of the value of 
genetic diversity (such as its indirect, option and existence values) is almost non-existent.
10. The agricultural, pharmaceutical, and horticultural industries have always relied upon access to 
"new" genetic resources as a source of innovation. Recent developments in biotechnology are not only 
increasing demand in these traditional markets, but also opening up new applications and markets for 
genetic resources. For example, there is a rapidly increasing demand for genetic resources from exotic
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bacteria found in extreme environments, known as "extremophiles"; an issue considered in some detail in 
document UNEP/CBD/SBSTTA/2/15.
11. Due to the magnitude of the global benefits derived from the use of genetic resources, their 
internalisation provides an important opportunity for ensuring sustainable use, the equitable sharing of 
benefits and, ultimately, the conservation of biodiversity. The Convention recognises the importance of 
using genetic resources as a means of achieving its goals. Article 15 provides a legal basis by which 
countries can assert ownership and control over these resources and thereby begin to internalise the 
externalities that currently exist.
12. In order to effectively implement the Convention’s provisions with regard to the use of genetic 
resources, it is imperative that a reasonably accurate and reliable method (or methods) of evaluating these 
benefits be developed. At the moment there is only anecdotal evidence that genetic resources are valuable 
on a global basis. It is by no means clear how much particular countries or communities benefit or lose 
under the current regime. Neither is it clear which countries stand to gain or lose if the current situation is 
changed. Determining this is important because the benefit flows of genetic resources are complex, 
interrelated and very international. For example, the high level of interdependence in crop development 
meant that some of the genes that made a significant contribution to the Green Revolution came from the 
natural genes found in developed countries (Kloppenburg 1988). If mechanisms were established to 
internalise this international externality then developing countries would be compensating developed 
countries.
13. More specifically, knowing or being able to measure the economic value of genetic diversity is 
vital in order to properly implement many important elements of the Convention. The experience to date 
has been that contractual arrangements, or what have been described as Access and Benefit Sharing (ABS) 
Agreements, between the provider of genetic resources and those wishing to use the genetic resource have 
been the most common mechanism for endeavouring to implement the principles of the Convention. In the 
absence of some reliable method for estimating the value of genetic resources, the price received by the 
provider is largely determined by market practice. Given the lack of experience and precedent in many of 
the markets for genetic resources, it is unlikely that the value these markets give to the resource will reflect 
the full value placed on it by society. The experience in other markets for primary or raw materials is that 
rarely, if ever, do the suppliers receive optimal value for the resource. Indeed, given the circumstances of 
most of these ABS Agreements, with a large multinational company on one side and an individual 
collector on the other, it is most likely that the price received by the collector will be significantly less than 
the optimal price required to send the right signals to managers of these resources.
14. In an effort to obtain a better return for genetic resources many providers have started to negotiate 
rights to royalties over future profits from any product that relies on genetic material. From the viewpoint 
of the provider, determining the optimal balance between the immediate return -- in the form of the up- 
front fee -- and the future return -- in the form of the rate of the royalty -- is not really possible without 
some understanding of the value of the genetic material. Even calculating what is a fair royalty is difficult 
without this basic type of information.
15. There are many other more fundamental questions surrounding the use of genetic resources and 
the implementation of the principles of the Convention that will rely to some extent on being able to 
understand the economic value of that use. Although the Convention provides that the benefits of the use 
of genetic resources be shared equitably, it provides little by way of specific detail as to how this is to be 
achieved. Guidance of some sort will be required to ensure that benefits are shared properly. Questions 
such as:
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(i) What is "fair and equitable"?
(ii) What are the nature of such benefits?
(iii) What mixture of different benefits are appropriate for different uses of genetic 

resources?
(iv) How should benefits be shared?
(v) What type of mechanisms are to be preferred in identifying stakeholders and in 

channelling benefits back to local and indigenous peoples?
(vi) Who are the beneficiaries?
(vii) How should unidentified beneficiaries’ or future generations’ interests be taken into 

account?
(viii) How should retrospectivity be dealt with?

will all depend to some extent on being able to develop a reliable method for economically evaluating the 
benefits of genetic resources.
16. Controlling access to genetic resources has, in other fora, proven to be a controversial and divisive 
issue. This is due largely to differing expectations about the value of genetic resources. The absence of 
reliable facts and figures, or of a sound understanding of the economic value of genetic resources, has 
allowed rhetoric and politics to dominate the debate in some fora, making progress difficult. These 
tensions may well arise in any consideration that the Convention gives to the issue. Consequently, progress 
in implementing Article 15 may well be difficult without reliable information about the economic value of 
genetic resources.
17. Many other important provisions of the Convention are dependent upon a reliable methodology 
for estimating the value of genetic resources. For example:

1. Given the increasing preference for market-based policies around the world, 
integrating the conservation and sustainable use of biological diversity in relevant sectorial or 
cross-sectorial plans, programmes and policies will rely significantly on being able to assign 
an economic value to all aspects of biological diversity, including genetic resources;
2. Developing and implementing the requirements of the Convention with regard to 
environmental-impact assessment procedures will similarly depend on being able to assess the 
economic importance of genetic diversity.
3. Identifying the important components of biological diversity as required by Article 7 
will be dependent on being able to measure the economic value not only of ecosystems and 
species, but also of genetic diversity. Indeed, Annex 1 of the Convention, which gives an 
indicative list of the important aspects of biological diversity, mentions several aspects that 
are heavily dependent on being able to make some assessment of the economic value of 
genetic diversity. For example, it specifically indicates that regard should be given to genomes 
and genes that are of economic value. It also mentions the species of medicinal, agricultural or 
other economic value that are of importance. Assessing whether a genome or species is of 
importance in these categories will manifestly depend on being able to measure the value of 
genetic diversity.
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18. An ability to measure the value of genetic diversity is similarly important for properly: 
implementing Article 8(j), along with its sister provisions of Articles 10(c) and 18.4; understanding how 
intellectual property rights may have an influence on the implementation of the Convention as required by 
Article 16(5) and decision II/11 of the COP; implementing Article 19 on the handling of biotechnology 
and the distribution of its benefits; developing incentives in accordance with Article 11; and adopting 
measures that avert or minimise adverse impacts on biological diversity in accordance with Article 10(b), 
to name but a few. Without a more developed understanding of the values of genetic diversity, or the 
methodology to make such an evaluation, it is not only difficult to determine the right mechanisms for 
implementing the provisions of the Convention, but it might also lead to a situation where well-intentioned 
measures actually result in some developing countries being worse off than under the existing regime.

3. Biodiversity as an input into the research and development process

19. The major focus of the research carried out on the value of genetic resources has been on their use 
in the pharmaceutical and agricultural industries, which use genetic diversity as a source of information in 
their development of new products.
20. Economists have long analysed the research and development process as one of information 
utilisation, application and diffusion (Arrow 1962; Nordhaus 1969). The concept of research and 
development is usually presented as a production process itself dependent upon a stock of "information" 
for its generation of useful innovations (Stoneman 1983).
21. The information that genetic diversity represents may be brought into commercial use in one of 
three ways: the information contained in a genotype may be transferred to the desired end directly (i.e., 
through transferring genetic material), traditionally through breeding and hybridisation between closely 
related organisms, and more recently through novel technologies of gene transfer; the information can be 
exploited directly through the expressed phenotype of the organism, so that new organisms are brought 
directly into commercial production; and the information may be used to develop new products without 
translocating the biological material.
22. Pharmaceutical industries most often pursue the third of these means (making use of observed 
strategies in biological material), while agricultural industries most often pursue the first (Swanson 1995). 
For example, pharmaceutical companies screen diverse life forms in order to ascertain the presence of 
chemicals with biological activity (e.g. "alkaloids" in plants) (Fellows 1995). If this information is 
identified as having some useful potential, then the pharmaceutical industry will, within a laboratory 
environment, usually focus on the synthesis of that activity from basic chemical constituents (Albers- 
Schonberg 1995). On the other hand, agricultural and plant-breeding companies have, in the past, operated 
almost exclusively through the identification of useful traits within closely related organisms and the 
selective breeding for the transport of those genotypes into a particularly useful strain (Orians et. al. 1988). 
Although the two industries are pursuing the same basic object (i.e., the incorporation of successful 
biological strategies into the human economic system), they use contrasting techniques to effect this 
endeavour. Both industries make limited use of the second of these means -- the introduction of new 
organisms directly into the production process. This is also employed with some frequency by the 
horticultural industry.
23. The importance of biodiversity for these industries is that living systems must contain a library of 
such successful strategies. The manner in which such strategies are imported into production systems is 
not really crucial, except to the extent to which existing techniques limit the transferability of the 
information contained in biological diversity. At present, the technological frontier in this region of human
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industry is expanding rapidly, resulting in declining constraints on the transferability of this information. It 
is now possible to transfer strategies between organisms and living systems in ways that were not 
imaginable a few years ago. Consequently, the expansion of the technological frontier should dramatically 
increase, rather than reduce, the value of genetic diversity in the research and development process.
3.1 Empirical evidence of the value of genetic diversity in the pharmaceutical industry
24. The medicinal value of plants and their derivatives has been recognised for millennia. Traditional 
medicine has evolved by taking advantage of the genetic information in wild plants, selecting those that 
have developed characteristics that make them effective against human diseases. The informational value 
realised through the direct use of wild products is still very important in the developing world. It is 
estimated that some 80% of the people in the rural developing world rely chiefly on herbal medicines for 
their primary health care needs (Farnsworth and Soejarto 1991; Hamann 1988, both cited in Lewington 
1993; Falconer 1990, for West Africa). These traditional systems typically rely on a wide range of species. 
In Chinese medicine alone, it is estimated that 80% of medications come from some 5,000 higher plants 
(Farnsworth and Soejarto 1991; Hussain 1991, cited in Lewington 1993). While these data do not indicate 
the relative importance of individual species, it is clear that traditional medicine relies on a wide diversity 
of natural products. Specific studies in Western Africa and Asia have identified between 70 and 200 plant 
species currently used by individual communities (Falconer 1990; Elliot and Brimacombe 1985, in Sayer 
1991; Levy-Luxereau 1972, in WCMCe 1992). Worldwide, it is estimated that some 10,000 different 
species are used by at least one community for medicinal purposes (Fellows 1991 in Lewington 1993). 
Despite the apparent value in current applications of biological resources, estimating the importance and 
economic value of the biodiversity that gives rise to the possibility of more discoveries is a very recent 
field of interest.
25. In order to assess the value of biodiversity in the pharmaceutical industry, it is necessary to trace 
its input to the research and development process. A number of studies have recently been conducted that 
try to place a value on the genetic diversity in nature, based on the possibility of finding valuable 
information for the development of future pharmaceuticals. Table 1 presents a summary of these studies.
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Table 1. Summary of the Literature on the Pharmaceutical Value of Biodiversity
Reference Farnswort 

h  and 
Soejarto 
(1985)

Principe
(1989b)

McAllister
(1991)

Principe
(1989b)

Ruitenbee 
k (1989)

Harvard
Business

School

Pearce
and

Purosho-
thaman
(1992)

Simpson 
et al 

(1993)

Alyward
(1993)

Fernandez
(1994)

Reid et al 
(1993)

Biodiversit 
y valued

plants plants trees plants Cameroon
ian

species

Costa
Rican

species

rainforest
plants

plants plants plants biotic
samples

Scope of 
values

US OECD global OECD not
specified

not
specified

OECD not
specified

US/Costa
Rica

not
specified

not
specified

Type of 
data

drug sales drug sales drug sales value of 
life saved

patent
renewal
costs

royalties 
on drug 

sales

drug sales 
and value 

o f life 
saved

required 
net 

revenue 
from 

prospectin 
g to  create 

a land 
value of 
US$1/ha

net
returns

from
prospectin

g

net return 
from 

prospectin 
g for a 
single 
drug

royalties 
on drug 

sales

Type of 
value

annual annual annual annual annual NPV annual NPV NPV NPV NPV

Value per 
item

(US$m)

200 200 US 
600 

OECD

0.25 37,500 7.5 0.253 1.95 - 350 197
19,887

40-459 40-459 not
specified

Success 
rate for 

discovery 
o f new 
drugs

1:250 1:2,000 3:100 1:5,000 not
specified
(10:500)

1:10,000 1:1,000 or 
1:10,000

1:n+1 (4) 1:10,000 1:10,000 1:40,000

Value per 
untested 
species 
(1991 
US$)

2,580,000 474,000 7,500 23,700,00
0

15-150 253 585
1,050,000

21 (1) 166 
(2) 233 (3)

Industry 
will screen 

up to 
29,040 if 
samples 

are free or 
15,700 if 
US$50 

per 
sample.

52
46,000,00

0

Expanded from Alyward (1993) incorporating the results of Simpson (1993) and Fernandez (1994).
(1) per biotic sample in private cost scenario
(2) per species in social cost scenario
(3) per biotic samples royalty model
(4) n is the collection of species
26. There are, however, methodological problems with all of these studies. Vogel reviewed many of 
the studies referred to in Table 1 and concluded that even "the most comprehensive and thoughtful 
treatment" (Alyward 1993) was "so sensitive to a few key assumptions that the conclusions he [Alyward] 
reaches, ‘the returns from pharmaceutical prospecting cannot be expected to generate a "market solution" 
to the biodiversity crisis’, could easily be reversed". The key assumptions that Vogel identified were: the 
royalty rates chosen; the "hit rates" for bioactivity; the overall volume of biodiversity; and the diffusion of 
secondary compounds across habitats. Vogel applied the model developed by Alyward to estimate the 
value of Ecuador's genetic resources for use by the pharmaceutical industry and came up with a national 
value of $256 million. He then applied a series of quite plausible alternatives for each of the key 
assumptions used in Alyward’s model and was able to come up with a figure of $429 billion. He observed, 
in an abstract of his book, that "[b]oth estimates teeter on a scaffolding of assumptions, all of which are 
defensible but may nevertheless turn out to be very wrong with hind sight. What will be the criterion of the
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Ecuadorian politician to decide. The bilateral $256 million or the multilateral $429 billion? The cynical 
answer is politics. For example, when timber interests are strong, the former will be cited as justification 
for the status quo, when environmental interests are strong the latter will be quoted long after the evidence 
has emerged to correct what turned out to be a false assumption".
27. Confirmation of Vogel’s observations are found in the widely varying estimates given in the table 
of the economic value to the pharmaceutical industry of raw natural genetic material.
28. Even defining the extent of the contribution attributable to the information from naturally 
occurring genes has proven problematic in the literature. In a recent survey (Olsen et al. 1996), "Natural 
products research" (NPR) was found to be an important part of the research strategy of every 
pharmaceutical firm. For the large, vertically integrated firms, this typically amounts to 5% to 20% of the 
total research and development budget. About one-third of the firms taking part in the survey were small, 
specialised companies focused on collecting and screening; these firms expend a far greater proportion of 
their budgets on NPR, but it is a small part of total industrial expenditure. In this survey most companies 
stated that expenditure on NPR had recently been increasing.
29. The primary reason cited for the recent expansion of NPR activity was the declining cost of 
screening activities. The speed at which samples may be screened has increased by a factor of one hundred 
in the past decade, due to the efficient automation of screening techniques. Numbers of possible 
screenings now range from 300 plant species per year for a small specialist company, to hundreds of 
thousands of specimens (natural and synthesised) by a large generalist. Despite this development, other 
stages in research and development activities increase the cost of NPR, namely, the time and expense 
required to structurally elucidate the relevant portions of the molecule, i.e., to separate out and identify the 
precise chemical structures supplying the biological activity. This process was estimated to require, on 
average, 4 to 5 additional years to complete, and an additional $60,000 in development expenditure. 
Another more crucial factor discriminating against natural products was the critical necessity of an assured 
future supply. If the additional costs of natural-product development were to be undertaken (estimated at 
$200,000 in time and funds), then there must be a certainty of future flows of the resource required.
30. The asserted alternative to NPR was the modification of known active structures, and the 
screening of them once synthesised. These synthesised molecules were far more likely to be subject to 
massive levels of screening, as the cost of screening was low and the costs of subsequent development 
would be essentially zero (until clinical trials). In terms of sheer volume, synthesised molecules are the 
primary focus of research and development activity, but it is acknowledged throughout the industry that 
the templates for these compounds, and the vast numbers of permutations upon them, must always come 
from nature. Nature is the provider of complex active molecules, but these must be simplified in order to 
guarantee both understanding and future supplies.
31. It would therefore appear that virtually all research and development in the pharmaceutical 
industry has, to some extent, its source in naturally generated information. Confusion on this point 
emerges by reason of the specificity with which the industry has defined the term "Natural Products 
Research"; this term focuses on developing physical material within biological organisms directly into 
medicinal products (so-called "silver bullets"). Pharmaceutical companies usually disparage NPR for the 
expense of either: a) developing biological material into synthetic material; or b) procuring secure supplies 
of biological material across time. Given this narrowly defined role for natural products within the 
industry, it is not surprising that NPR is found to be only a minor portion of research and development.
32. It is very seldom that nature provides such a ready-packaged molecule, already purified and 
isolated for its impacts on the human species (although many pharmaceutical compounds now in use 
derive from about 40 such substances). More often, the value of biological material lies in its more
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generalised but equally fundamental information, which must then be further refined and developed. It 
seems that the vast majority of screened molecules are of this once-removed nature, derived from human 
modifications of natural templates. Literally hundreds of thousands of permutations may be built upon the 
foundation of a single template, and so synthesised substances are seen as being the focus of the screening 
industry. The fact remains that the raw material for this enterprise comes initially from natural templates. 
A proviso must be added in that there are some pharmaceutical companies that claim that it is now 
possible to produce wholly "rationally designed" pharmaceutical drugs. This is sometimes argued to 
represent a new independence from nature, although a complete shift to such products seems a remote 
possibility in the foreseeable future.
33. A wider understanding of what NPR entails leads to the conclusion that biological diversity is a 
crucial factor in the production of modern medicine, even though the industry itself recognises its 
contribution only in cases where it works most directly and completely. It appears that naturally generated 
information has had at least some role in the creation of virtually every pharmaceutical to date, and 
continues to provide the templates for current research.

3.2 Empirical evidence of the value of genetic diversity in agriculture

34. Plant breeders are constantly investigating the closest relatives of the small number of 
domesticated species to ascertain their potential for contributing to the productivity or resilience of the 
domestic varieties. This process of applying genetic techniques has had increasing application to and 
effects on the world’s agricultural production. The Green Revolution, which brought a rapid increase in 
wheat and rice yields in developing countries, was fuelled by the use of improved seed varieties and the 
application of fertilisers and other chemical inputs. These have made high-yield crop varieties 
comparatively more profitable than other traditional grains and vegetables, and as a consequence the area 
sown with improved seed has increased dramatically.
35. The success of the high-yield varieties is indicated by the speed with which they have spread 
across the developing world. It has been estimated that between one-third and a half of the area devoted to 
rice in developing countries is now sown with them. CIAT (the International Centre for Tropical 
Agriculture, Colombia) estimated, for example, that in the mid-1980s high-yield varieties were grown on 
90% of the 3 million hectares devoted to rice in Latin America. At present, nearly all modern crop varieties 
and some highly productive livestock strains contain genetic material recently incorporated from related 
wild or weedy species, or from more primitive genetic stocks still used and maintained by communities 
that practice traditional agricultural.
36. The combined economic value of the improvements in agricultural techniques has been 
significant in many parts of the world. In upland rice areas, for example, CIAT (1981) estimates that yield 
increases are between one ton/ha on irrigated areas and 0.75 tons/ha. This constitutes an annual increase of 
about 2.75 million tons of rice, which at an average price of $200/ton is an increase in the value of 
production of approximately $550 million. It has been estimated that at least half of the increase in 
agricultural productivity realised this century is directly attributable to "artificial selection, recombination 
and intraspecific gene transfer procedures" (Woodruff and Gall 1992).
37. A considerable amount of work has been carried out in estimating the often substantial value of 
genetic improvements to crops. Some of the more important studies are summarised in Table 2.
Table 2. Genetic diversity and agriculture: genetic contributions ofcultivars to crop yields
CROP LOCATION PERIOD EFFECT ON PRODUCTION SOURCE
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All crops
est.
Maize

Rice

USA
USA
1930-80
USA
USA
Asia
USA
Asia
USA
USA
UK
World

Sorghum USA

Barley USA
Potato USA
Soybeans USA

USA
Pearl Millet India
Cotton USA

Sugar cane USA 
Tomato USA

1980s $1.0 billion/year OTA, 1987, USDA
OTA, 1987 USA1930-80 2 of a four-fold increase in yields

89% of yield gain of 103 kg/ha/yr
in commercials Duvick, 1984
71% of yield gains in single-cross hybrids Duvick, 1984 
Genetic gains to N. Dakota of $2.3 million/year Frohberg, 1991

1930-80
1985-89
GR
1930-80
GR
1930-80
1958-80
1947-75
1970-83
1930-80
1950-80

1930-80
1930-80
1930-80
1902-77

$1.5 billion/year
2 of a doubling in yields
$2.0 billion/year
2 of a doubling in yields
0.74% genetic gain per year -
2 of 32% yield gain
50% of an 84% gain in yields
43% of genetic gain totalling 46% (best data)
55% of genetic gain totalling 32% (all sites)
2 of a four-fold increase in yields
1-2% genetic gain per year from manipulating

Walgate, CALP 
OTA, 1987 Wheat 
Walgate, CALP 
OTA, 1987
Schmidt, 1984 
Silvey, 1978 
Kuhr et al., 1985 
Kuhr et al, 1985 
OTA, 1987 
Miller and
Kebede, 1984 

kernel numbers, plant weight, height and leaf area
2 of a doubling in yields
2 of a four-fold increase in yields
2 of a doubling in yields
79% of 23.7 kg/ha annual yield gains

at present genetic improvements worth $200 million 
annually

1930-80 2 of a doubling in yields
1910-80 0.75% genetic gain per year
1930-80 2 of a doubling in yields
1930-80 2 of a three-fold increase in yield

OTA, 1987 
OTA, 1987 
OTA, 1987 
Specht and 
Williams, 1984
ICRISAT, 1990 
OTA, 1987 

Meredith, Jr and 
Bridge, 1984 
OTA, 1987 
OTA, 1987

38. The aggregate value of the raw genetic materials used in crop-breeding can also be ascertained by 
reference to the industry’s spending on research and development. This is because, as with so many of the 
facets of biodiversity, the value of genetic variety for crop breeding lies in the potential value of future 
finds from the existing genetic stock. An indication of this value is given by the returns realised from past 
efforts at developing the previously existing gene pool for commercial use, as well as by the amounts 
currently being invested in such efforts.
39. The top 25 agricultural biotechnology -- or crop-breeding -- firms spent $330 million on research 
and development in 1988 (Hobbelink 1991). Crop breeding has generated a large return in the past -- US 
public and private expenditures on corn research totalled $100 million in 1984, contrasted with an 
estimated return of $190 million (Huffman and Evenson 1991). Such investments serve to pay for the 
development of both successful and unsuccessful varieties. It is estimated that, on average, 75% of new 
varieties recoup research and development costs (Olsen et al. 1996).
40. These figures indicate that the plants that are most closely related to our domesticated crops 
provide enormous benefits. Several important examples are given in Table 3. These varieties represent
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only a fraction of existing genetic diversity, but are probably some of the most valuable species on account 
of the ease of their introduction into mass production.
Table 3. Genetic diversity and agriculture: specific contributions made by wild relatives of crops
Crop Found in Effect on production
Wheat Turkey Genetic resistance to disease, valued at $50 million per year
Rice India Wild strain proved resistant to the grassy stunt virus
Barley Ethiopia Protects California’s $160 million per year crop from yellow dwarf virus.
Beans Mexico Genes from the Mexican bean used to improve resistance to the Mexican 

bean weevil, which destroys as much as 25% of stored beans in Africa 
and 15% in South America.

Grapes Texas Texas rootstock used to revitalise the European wine industry in the 
1860s after a louse infection.

Source: WCMC (1992)
41. For several reasons, however, the calculated value-gains from crop-breeding efforts are not 
equivalent to the value of the raw genetic material that exists in the wild. Such gains, for example, may be 
achieved using raw materials from a variety of sources: existing cultivated varieties (cultivars), varieties 
husbanded by traditional farmers (landraces), wild relatives of crops, or even -- with the advent of genetic 
engineering -- completely unrelated species. Furthermore, these gains must be apportioned among a 
number of factors that, together with these raw genetic materials, generate this increased value, including 
scientific effort, technology and commercial development.
42. Evaluating the sources of germplasm is a complex issue given the fact that once wild genetic 
material is incorporated into existing varieties, only the new variety has to be accessed in the future in 
order to develop further varieties. In other words, the contribution of wild genetic material is constantly 
reused although this is not reflected in the sources of germplasm. Table 4 shows the results of a survey of 
plant breeders about their sources of germplasm.
43. The sources of germplasm range from the already heavily exploited cultivars to completely wild 
species, to technologically altered species (biotechnology and induced mutation). Table 4 demonstrates 
that, averaged over a five-year period, 6.5% of all "successful" genetic research (i.e., research resulting in a 
marketed innovation) within the agricultural industry was focused on germplasm from relatively unknown 
species (wild species and landraces); 3% of such genetic research was directed to the transference of traits 
into the commercial system from wholly wild species.
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Table 4. Source o f germplasm used for all development of new varieties.

CROP GROUP
Source of Germplasm All Potatoes Cereals Oil Vegetable
Commercial cultivar 81.5 50.0 87.0 78.8 95.7
Related minor crop * 1.4 8.0 0.6 1.2 0.3
Wild species - ex situ gene bank 2.5 19.0 1.2 1.0 1.4
Wild species - maintained in situ 1.0 0.0 0.7 0.1 0.1
Landrace - ex situ gene bank 1.6 1.7 1.7 2.3 1.7
Landrace - maintained in situ 1.4 0.0 0.7 2.8 0.4
Induced mutation 2.2 3.3 0.7 7.2 0.3
Biotechnology 4.5 17.7 3.5 6.8 0.1
Source: WCMC 1994. (Note that all columns are percentages, but that not all columns sum to 100% 
as some innovations defied categorisation under a single source). [* "related minor crop": minor 
crop cultivated on a small scale with some improvement over wild ancestors]
44. One other important indicator derived from the table is the extent to which substitutes exist for 
extemal supplies of new germplasm. There is only one alternative at present: induced mutation. This 
technological approach to generating diversity supplies about 2.2% of new germplasm, approximately 
one-third as important as natural sources. The other important contributor, biotechnology, is not so much a 
substitute for natural diversity as it is a method for transferring characteristics across greater distances (i.e., 
between less closely related species). New biotechnological methods for transporting germplasm provide 
about 4.5% of all germplasm, but it is very likely that biotechnological research relies upon natural 
diversity to the same extent that general agricultural research does.
45. The value of the wild species multiplies if the dynamic nature of the battle against pests is 
considered as well. For example, Chang (1989a, in Evenson 1995) reports that while resistance to 
whitebacked planthoppers was found in only 0.8% of the 48,544 varieties of Q. sativa screened at IRRI, it 
was found in 46.2% of the 437 wild Oryza species tested. While the development of a particular pest 
resistance can take a decade, it can take as little as 4 or 5 years for the resistance to "break down" as 
pathogens and pests evolve far more quickly (Olsen et al. 1996), thereby creating the need for the 
continuous development of new varieties.
46. Evenson (1995) calculated a breeding production function for rice that allows for an estimate of 
the role of the size of the crop genetic resources entering the research and development process. According 
to his results, the increase of catalogued accessions from around 20,000 to 60,000 between 1960 and 1995 
has been responsible for 20% of the gains in yield. These estimates suggests that each additional rice 
genetic resource accessions adds, on average, between US$2,500 to US$5,000 per year in perpetuity. The 
present value of this stream, assuming a ten-year lag -- the time needed to develop and market a variety -
and a 10% discount rate is $10,000 and $20,000 (Evenson 1995).
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4. Conclusion

47. The existing literature clearly demonstrates that genetic diversity is the source of considerable
wealth and, consequently, is extremely valuable.
Advice on the economic valuation of biological diversity is of general relevance to the three-fold 
objectives of the Convention and, as a consequence, any recommendations made by the SBSTTA can be 
of relevance to other items to be considered by the COP, including items 6, 7, 9, 12 and 14 of the 
provisional agenda. For example, item 12 is to consider the possible options for implementing Article 15 
on access to genetic resources. Clearly, developing effective strategies will depend on an understanding of 
the economic value of these genetic resources.
48. The research carried out so far has been ad hoc and suffers from a lack of rigorous and reliable
methodologies. A number of areas have been the subject of some attention, but many other uses of genetic 
diversity have not received any attention at all. For example, even direct uses of the informational value of 
genetic diversity in areas such as: enzyme development by industries (see UNEP/CBD/SBSTTA/2/14); the 
agricultural use of animals; or the use in horticulture have received little or no attention at all. Other more 
indirect benefits, such as the role that genetic diversity plays in supporting the more strategic benefits of 
biodiversity in general -- climate stability or watershed functions, for example -- have not been considered 
at all. Moreover, the rapid developments of new applications for these resources makes the existing data 
even less complete.
49. Methodological problems also raise questions about the veracity and usefulness of much of the 
data that have been collected so far. As demonstrated in this Note, all of the studies carried out so far have 
used definitions and methodologies that have not been universally accepted, neither could they be 
considered as providing a reliable basis on which to implement the provision of the Convention. For 
example, defining the contribution that naturally occurring genetic resources make to research and 
development in the pharmaceutical industry has proven problematic. Indeed, differing definitions of the 
contribution made by naturally occurring genes has allowed researchers simultaneously to conclude that 
NPR is both decreasing and increasing.
50. Current understanding of this issue can therefore at best only be considered as piecemeal and 
anecdotal. It certainly is not possible to approximate even to a rudimentary level where, how and to what 
extent genetic diversity is used; let alone understand the value of that use. Such a situation does not 
provide a very sound basis for decision-making, and also means that there are likely to exist significant 
externalities and that genetic resources are not likely to be properly managed.
51. Efforts to gather more information, or empirical data, have been hampered by factors such as: (a) a 
suspicion about the purpose and utility of attempts to gather this information within industries that use 
genetic diversity; (b) confidentiality problems arising from the commercially sensitive nature of some of 
this information; (c) lack of resources on behalf of those undertaking the research; and (d) a lack of co- 
ordination and use of existing sources of information.
52. The needs of the Convention require a reliable understanding of the value of those genetic 
resources that are utilised and of genetic diversity in general. It is clear that there still does not exist 
enough information on the value of genetic resources for the needs of the Convention, neither is there a 
sufficiently reliable methodology for estimating the value of these resources.
53. A first step to fulfilling these needs would be to undertake a more thorough and extensive effort to 
collect existing empirical data on the value of genetic resources than has been possible for the preparation 
of this Note. As is evident in this Note, many other processes collect relevant data and have to some degree
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developed methodologies for estimating the economic value of genetic resources. To some extent, the 
collection of these data may be facilitated by the establishment of the clearing-house mechanism. 
However, there is extensive empirical data with international organisations and private institutions that 
will not be accessible through this mechanism. Important international organisations and processes in this 
regard are the FAO; the CGIAR; CABI, the WFCC and the IDAs established under the 1977 Budapest 
Treaty (see inf doc for COP/3); and the international intellectual property regime under the auspices of 
WIPO. Because of the nature of such an exercise it would provide a good opportunity for developing co
operation with these processes and would also contribute to the implementation of decision II/13 of the 
COP.
54. The data held by private interests, the main users of genetic diversity, will not be directly 
accessible through the clearing-house mechanism. Moreover, these interests have, in the past, not seen the 
sense of developing this area. It is important that these concerns be addressed and any misconceptions 
dispelled so that all stakeholders are included in the process.
55. Any consideration given to the mechanism for collecting such data needs to recognise that this 
exercise will only provide the necessary information for the needs of the Convention if it is carried 
continuously and over a period of years. Short projects of limited duration will not materially address the 
needs of the Convention and will only add to the ad hoc nature of the existing information.
56. Due to the breadth of the subject matter and the limited resources available to tackle the needs of 
the Convention, an obvious strategy for making the work of the SBSTTA effective in the short term is to 
focus its efforts in a limited number of areas. The SBSTTA may wish, therefore, to identify one or more 
areas to which special emphasis might be given. Naturally, any selection needs to be guided by the 
existing knowledge base, its relevance to other areas being considered by the COP and the SBSTTA, and 
the needs of the Parties. Such areas are not confined to the matter of access to genetic resources, but, as 
noted in Section 2 of this Note, also include identifying important components of biological diversity as 
required by Article 7, in particular the development of criteria for identifying, assessing and monitoring 
processes and activities that have an adverse impact on biological diversity, implementing Articles 10 and 
11 with regard to incentives, and developing procedures for environmental-impact assessments. 
Alternatively, the SBSTTA may wish to consider emphasising a particular topic in order to support its 
thematic approach in general. For example, it may wish to emphasise this work in regard to marine and 
coastal biological diversity (see document UNEP/CBD/SBSTTA/2/15) or some other theme in preparation 
for future meetings, or as a result of this meeting, for example, agricultural biological diversity.
57. The lack of data and methodologies points to a need for further research both at the applied -- case 
study -- level and at the theoretical level. Obviously, undertaking this exercise is beyond the capacity of the 
SBSTTA or any other institution of the Convention. Consequently, the SBSTTA may wish to consider 
how it might best encourage this research in line with Article 12 of the Convention. The SBSTTA may 
wish to consider how it can draw on on-going academic research and conferences and present to the COP 
on a regular basis a review of the state of knowledge, for example, as a follow-up to the Global 
Biodiversity Assessment’s work.
58. These factors point to the need for and benefit to the SBSTTA of considering some 
intercessional activity to best guide the on-going activities of the many other actors needed to be 
involved in developing the necessary methodologies and collecting information and data. They would 
then be able to contribute to meetings of the SBSTTA the type of information required for specific 
topics and more generally to develop specific areas that have the greatest potential for contributing to 
the aims of the Convention. The SBSTTA may also wish to consider a recommendation to the COP
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that, given the need for considerable development of the issue, the matter be included as a standing
item on the agenda of future meetings of the SBSTTA and/or the COP.
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1. BACKGROUND
1. In recent years, there has been a steady increase in public awareness worldwide of the economic, social, 
environmental, cultural, recreational and other critical benefits derived from marine and coastal biological diversity, 
including its components. A consensus has emerged that the threats to marine and coastal biological diversity are 
both immediate and severe, and require urgent attention.
2. As evidence of the priority now being assigned by governments to this area, at its first meeting the 
Conference of the Parties to the Convention on Biological Diversity (COP) selected marine and coastal biological 
diversity as the first major ecosystem "theme" to be addressed systematically under the Convention process, as part 
of the COP’s medium-term programme of work.
1.1 Recommendation I/8 by the SBSTTA
3. To help prepare for the discussion of this topic at its second meeting, the COP requested that the Subsidiary 
Body on Scientific, Technical and Technological Advice (SBSTTA) provide advice on the scientific, technical and 
technological aspects of the conservation and sustainable use of marine and coastal biological diversity. This advice 
was provided by the SBSTTA at its first meeting and is contained in Recommendation I/8 of the final report of the 
meeting (UNEP/CBD/COP/2/5, pp. 34 - 43; attached as Annex 4).
4. Recommendation I/8 of SBSTTA contained, in particular, an extensive set of recommendations for specific 
actions by parties to implement the Convention in relation to marine and coastal environments. These
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recommendations (paragraphs 10 - 19 of Recommendation I/8) covered five themes:

(i) integrated marine and coastal area management (IAM);
(ii) marine and coastal protected areas (MPAs);
(iii) sustainable use of coastal and marine living resources (CMLR);
(iv) mariculture; and
(v) alien species.

1.2 Decision II/10 by the COP
5. At the second meeting of the COP, decision II/10 on the conservation and sustainable use of marine and 
coastal biological diversity was adopted (UNEP/CBD/COP/2/19; attached as Annex 5); it is referred to in the 
Ministerial Statement adopted at this meeting as the "Jakarta Mandate on Marine and Coastal Biodiversity" (Jakarta 
Mandate).
6. The Jakarta Mandate consists of several elements, including: support for the SBSTTA’s recommendations 
for action by Parties in the above five thematic areas, additional conclusions on Recommendation I/8 (Annex I of 
decision II/10), an invitation to international and regional bodies to become engaged in implementation of the 
Jakarta Mandate, and establishment of a three-year process to further elaborate upon Recommendation I/8, with the 
exception of paragraphs 3 and 4. Some of the paragraphs in the main body of Decision II/10 most relevant to the 
subject of the current document are highlighted below:

(I) Paragraph 1 (on SBSTTA recommendation I/8 and future work under SBSTTA)
- "Takes note of [SBSTTA] recommendation I/8..."
- "Affirms that it [Recommendation I/8] represents a solid basis for future elaboration of the issues

presented";
- "Supports the recommendations in paragraphs 10 - 19 of Recommendation I/8, subject to Annex I 

of the present decision and its further elaboration by the SBSTTA and the COP"; and
- "Reaffirms the importance of future work by the SBSTTA to provide a balanced perspective on the

remaining issues presented by the recommendations in I/8 and Annex I of the present decision 
relevant to the conservation and sustainable use of marine and coastal biodiversity".

(ii) Paragraph 6 (on the role of SBSTTA)
- "Reaffirms that under Article 25 [of the Convention] the SBSTTA is the only scientific, technical,

and technological authority under the Convention to provide advice to the Conference of the 
Parties";

(iii) Paragraph 7 (advice and options by Executive Secretary to SBSTTA)
- "Instructs the [Convention] Executive Secretary to provide, in accordance with Annex II [of

Decision II/10], the SBSTTA with scientific, technical and technological advice and options for 
recommendations to the COP in further elaborating the recommendations contained in 
Recommendation I/8, with the exception of paragraphs 3 and 4";
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(iv) Paragraph 8 (guidance to the Executive Secretary for developing its advice to the SBSTTA)
- "Solicit input from all Parties and, as appropriate, from other countries and relevant bodies";
- "Establish, on the basis of country input, a roster of experts with specialization appropriate to the 

work described in paragraph 6";
- "The roster will draw upon expertise from scientific, technical, technological, social, management, 

economic, policy, legal, and indigenous and traditional knowledge";
- "Convene, as appropriate, meetings of experts, drawn from the roster, to support the Secretariat in

advancing the work described in paragraph 6. Each meeting shall be for a duration of no longer
than five days, and shall be comprised of no more than 15 experts with due regard to geographical
representation and to the special conditions of least-developed countries and small island 
developing States".

(v) Paragraph 9 (offer to host first meeting):
- "Welcomes the offer from Indonesia to be host country for the first such meeting of experts on

marine and coastal biodiversity".
(vi) Paragraph 14 (summary review by the SBSTTA):
- "Decides to request the SBSTTA to carry out a summary review at its next meeting of the first

report from the Executive Secretary and to submit in its report to the COP its recommendation on 
the work of the Executive Secretary".

2. REPORT OF THE EXECUTIVE SECRETARY
7. Annex II to Decision II/10 contains a "Draft Programme for Further Work on Marine and Coastal
Biological Diversity". Paragraph 4 of Annex II states that the Executive Secretary shall produce annual reports to 
the SBSTTA and that the first annual report will include a three-year work plan.
8. Paragraph 8 of decision II/10 offered the following guidance to the Executive Secretary for developing the 
three-year work plan:

"(a) Solicit input from all Parties and, as appropriate, from other countries and relevant bodies;
(b) Establish, on the basis of country input, a roster of experts with specialization appropriate to the 

work described in paragraph 6;
(c) The roster will draw upon expertise from scientific, technical, technological, social,
management, economic, policy, legal, and indigenous and traditional knowledge;
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(d) Convene, as appropriate, meetings of experts, drawn from the roster to support the Secretariat in 
advancing the work described in paragraph 6 [advice of the Executive Secretary to the 
SBSTTA]. Each meeting shall be for a duration of no longer than five days, and shall be 
comprised of no more than 15 experts with due regard to geographical representation and to the 
special conditions of least-developed countries and small island developing States".

9. On 22 December 1995, the Executive Secretary requested Parties to nominate experts for inclusion in the 
Roster of Experts on the Conservation and Sustainable Use of Marine and Coastal Biological Diversity. By the end 
of June 1996 the Secretariat received contributions from 56 Parties. It has not so far been possible at any stage 
during 1996 to constitute a meetings of experts from the roster that properly reflected regional representation of the 
Parties to the Convention.
10. On 11 January 1996, the Executive Secretary requested written contributions and information on the 
conservation and sustainable use of marine and coastal biological diversity from the Parties. The Secretariat 
received contributions from 5 Parties.
11. In an effort to ensure that some progress was made since the second meeting of the COP and that the 
momentum generated by the adoption of the Jakarta Mandate was not lost, the Executive Secretary convened an 
informal working group to assist him in developing his advice for the SBSTTA.
12. This informal working group was convened several times by telephone. The informal working group was 
composed of members drawn from government, intergovernmental organisations and non-governmental 
organisations. The informal working group assisted the Executive Secretariat in developing the three-year work 
programme, contained in this Note.
3. THE COP GUIDANCE FOR A MEDIUM-TERM PROGRAMME OF WORK ON MARINE

AND COASTAL BIOLOGICAL DIVERSITY
13. Annex II to Decision II/10 which, calls upon the Executive Secretary to produce a three-year work plan, 
also provides the basic guidance, or "terms of reference", for the development of this programme of work. This 
guidance can be described as follows:

(i) Paragraph 1 states that the "Executive Secretary will use as the basis of [further] work
Recommendation I/8 of the SBSTTA, this decision [II/10] and further inputs, if any, from the 
COP".

(ii) Paragraph 2 states that the "Executive Secretary should use the roster of experts on marine and
coastal biodiversity to address the following topics:

- Identify options for a pragmatic but comprehensive approach in addressing marine and coastal
biological diversity on the basis of an ecosystems approach, including its components at the levels 
of species and genetic resources, distinguishing regions at relevant scales. Use the results from this
activity in identifying the gaps in knowledge of the distribution and abundance of marine and
coastal biodiversity;

- Identify the particular needs for conservation and sustainable use of marine and coastal biological 
diversity in the context of activities which will impact on marine resources";
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- Review the mandates and activities under international agreements that affect marine and coastal
biological diversity, and develop analyses that can be offered by the COP to the relevant 
institutions as to the implications of the Convention for these activities".

(iii) Paragraph 3 outlines general approaches that should be applied in addressing these issues,
covering: the precautionary approach; interaction with other organizations; capacity-building and 
technology transfer; knowledge of local and indigenous communities; community- and user-based 
approaches; and use of the Convention clearing-house mechanism and national reports of the 
Parties.

14. For the reasons described above, the Executive Secretary felt that he was not able to convene a "meeting of 
experts" as required by decision II/10 and so developed the following proposed medium term programme on the 
basis of advice from an informal working group. Nevertheless, as a result of his request for contributions on the 
conservation and sustainable use of marine and coastal biological diversity on 11 January 1996, the proposed 
programme benefits from contributions from governments, intergovernmental organisations and non-governmental 
organisations. The Executive Secretary offers the proposed medium-term programme of work, recognising that it is 
more detailed and comprehensive than is required, on the basis that it would be of more assistance to the SBSTTA 
to have before it a comprehensive set of options than a brief and skeletal outline that merely paraphrases Annex II of 
decision II/10.
4. THE GENERAL APPROACH ADOPTED TO DEVELOP THE PROPOSED MEDIUM TERM 
PROGRAMME OF WORK FOR THE CONSERVATION AND SUSTAINABLE USE OF COASTAL 
AND MARINE BIOLOGICAL DIVERSITY
15. The Jakarta Mandate provides a far-reaching framework for action by Parties as they address the loss of 
marine and coastal biological diversity at all levels. Some Parties already have well-developed programmes and 
activities under way to implement the Jakarta Mandate. Many additional activities can be undertaken on an 
immediate basis to implement parts of the Mandate. However, in establishing a three-year follow-up process under 
the SBSTTA, the COP recognised that some vital questions still need to be answered and some key gaps still need 
to be filled in order to fully implement the Jakarta Mandate. In particular, without identifying and addressing priority 
gaps in information, capacity, technology and financing, many developing countries may be unable to implement 
key components of the Mandate.
4.1 Priorities, Practical Obstacles and Mechanisms for International Cooperation
16. In light of the above, and in accordance with Annex II of Decision II/10, this draft work plan is aimed at:

(i) Priorities. Identifying, as appropriate, priorities to be targeted in the implementation of the Jakarta 
Mandate, based on scientific, technical and other relevant criteria (Priorities could include: 
ecosystems, activities, uses, needs, technologies, etc.);

(ii) Practical obstacles. Identifying and addressing the practical scientific, technical and other 
obstacles to implementing specific measures in the Jakarta Mandate (particularly those targeted as 
priorities), thereby stimulating meaningful, on-the-ground action; and

(iii) Mechanisms for international cooperation. Developing and strengthening mechanisms for
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international cooperation around implementing the Jakarta Mandate, including, in particular, more 
effective regional approaches and collaborative partnerships involving the Secretariat and key 
international agreements and institutions.

4.2 Pilot Programme to Implement the Jakarta Mandate
17. Given the broad scope of the Jakarta Mandate and the complexity of the issues and problems being 
addressed, this three-year process could be considered a pilot programme for implementing the Jakarta Mandate. 
At the end of the pilot programme, the COP may wish to consider needed corrections and continuing activity 
through the Convention and other processes to fully and effectively implement the Jakarta Mandate.
4.3 General Terms of Reference
18. In Decision II/10, the COP has provided relevant guidance to the Executive Secretary on the general 
approach to implementing the Jakarta Mandate. Paragraphs 2 and 3 of Annex II are of particular relevance.
19. Paragraph 2 provides the general terms of reference:

(i) Pragmatic approach. This suggests: (a) a focus not on abstract concepts/problems, but rather on 
real-world, practical obstacles and available solutions; and (b) an effort to define priority areas for 
targeting, given pragmatic financial and other constraints.

(ii) Comprehensive, ecosystem-based approach. An "ecosystem-based" approach indicates the 
maintenance of ecosystem integrity, including critical ecosystem functions and processes, as the 
principal management objective. This approach places priority on the classification, mapping and 
monitoring of marine and coastal ecosystems. A comprehensive approach entails extensive and 
continuing assessments to formulate a diversity of interventions (e.g., research, management, 
policy, economic, social, and legal measures) covering a wide range of sectors (e.g., coastal 
tourism, industrial development, agriculture, fisheries, forestry, etc.).

(iii) Distinguishing Regions at Relevant Scales. This indicates a focus on regional approaches, 
including guidance on classifying marine and coastal ecosystems, and defining biogeographical 
regions, and strengthening regional institutions.

(iv) Identify Particular Needs for Conservation/Sustainable Use in the Context of Activities. This 
indicates an assessment of impacts of human activities on marine and coastal biological diversity 
and an analysis of steps required to mitigate or eliminate these impacts.
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(v) Review mandates and activities under international agreements and implications of the
Convention for these activities. This indicates the need to develop a special partnership 
arrangement with these international agreements in order to conduct these analyses collaboratively 
and to establish a broader dialogue on future cooperation and collaboration to ensure mutually 
supportive efforts.

4.4 Additional Guidance
20. Paragraph 3 provides additional guidance on the methodology or approach that the Executive Secretary and 
the SBSTTA should use in developing and implementing the Jakarta Mandate:

(i) The work should not be impeded by the lack of full scientific information and will incorporate 
explicitly the precautionary approach;

(ii) The Executive Secretary may interact with a wide range of competent agencies and organizations;
(iii) Recommendations should be made for capacity-building and technology transfer needs at all levels 

in the context of the issues being addressed;
(iv) Knowledge of local and indigenous communities should be incorporated, as appropriate, as well as 

community- and user-based approaches; and
(v) Use should be made, as appropriate, of the Convention clearing-house mechanism and national 

reports of parties.
5. ORGANIZATION OF WORK
5.1 Six Strands of Activity
21. In carrying out the above terms of reference, the Executive Secretary will need to organise this work into a 
coherent and efficient set of activities over a three-year period. Paragraph 7 of Decision II/10 "Instructs the 
Executive Secretary to provide, in accordance with Annex II [of Decision II/10], the SBSTTA with scientific, 
technical and technological advice and options for recommendations to the COP in further elaborating the 
recommendations contained in [SBSTTA] Recommendation I/8, with the exception of paragraphs 3 and 4". This 
implies that the work be organised into five thematic "strands" of activity around the five themes covered in 
recommendation I/8 and listed in paragraph 4 above. A sixth strand of work -- a global assessment of marine and 
coastal biological diversity -- will also need to be carried out to support the five thematic areas of activity and to 
provide a global overview to contribute to Phase 3 (see below). Other strands of activity of particular importance 
might be added if deemed appropriate and consistent with the terms of reference.
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5.2 Three Phases of Work
22. The terms of reference outlined in paragraphs 14 and 15 above suggest that each of the five thematic 
strands of activity include three phases of work in roughly the sequence outlined below. For some themes and in 
some areas, it may be feasible -- and desirable -- to compress the three-year time-frame. For example, paragraph 3(a) 
of Annex II (Decision II/10) explicitly states that this work should not be impeded by lack of full scientific 
information and will incorporate the precautionary approach. Paragraph 3(c) stresses capacity-building and 
technology transfer. Therefore, some priority measures -- precautionary actions, capacity-building and technology 
transfer/development -- should occur in the first two years, and might be explicitly recommended in annual reports 
by the Executive Secretary to the SBSTTA.

PHASE 1: Assessments. Assessments will be initiated in Year 1 and will entail two parts: (a) a global 
assessment of marine and coastal biological diversity; and (b) targeted assessments, specific to the five 
thematic areas. A preliminary global assessment will be produced in Year 1 to provide an initial overview 
and a common base of information for work in the five thematic areas. The more targeted assessments 
related to each thematic area will also be initiated in Year 1. A major focus of Phase 1 will be identifying 
priority capacity-building and technology development/transfer needs and defining other priority areas to be 
targeted. The targeted assessments will be used as the basis for the complete global assessment to be 
finalised in Year 3.
PHASE 2: Development of options during Year 2. Options would be developed to address specific
problems, with an emphasis on areas targeted as priorities in Phase 1 and on options for regional 
approaches.
PHASE 3: Options-based global programme of action during Year 3. This should include a well- 
defined and integrated set of options to form the basis of a coherent global programme of action -- to be 
considered by the COP and individual Parties -- to more fully implement the Jakarta Mandate. States would 
then select and arrange options according to national and regional priorities.

23. More detailed guidance for carrying out the Global Assessment -- including objectives and elements -- is 
provided in Annex 1. Detailed guidance for Phases 1 and 2 in the five thematic areas is provided in Annex 2. Annex
3 provides more detailed guidance for carrying out Phase 3 of this work plan.
6. METHODS FOR CARRYING OUT THIS WORK
6.1 An Experimental Process
24. Decision II/10 has set in motion what might be described as an experimental process for conducting further 
work on marine and coastal biological diversity in that: (a) there are no obvious precedents; (b) the terms of 
reference are relatively general; and (c) the COP has provided significant latitude in the precise methods to be used. 
The mandate provided to the Executive Secretary, along with the modest budget allocation for convening meetings 
of experts drawn from the roster, reflects the apparent intention of the COP not to create an ambitious institutional 
programme under the Convention. (Indeed, there are already many institutions with well-developed programmes 
and activities covering the areas addressed in the Jakarta Mandate.) Rather, Decision II/10 seems to suggest that the 
Jakarta Mandate and its follow-up process provide a valuable holistic framework for supporting and guiding a wide 
range of activities by the "international community".
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6.2 The Role of the Secretariat in Implementing the Jakarta Mandate
25. In light of the above, to carry out this work, the Executive Secretary could serve a supporting and guiding 
role, not only drawing upon the roster of experts (in conventional and innovative ways), but also drawing heavily 
upon a wide range of existing efforts worldwide, initiating new efforts, actively engaging the support of relevant 
institutions in implementing the Jakarta Mandate, and playing a lead role in facilitating effective coordination. The 
work plan would, in a sense, be carried out both within and outside the official Convention process by developing a 
new "international partnership" organised around implementing the Jakarta Mandate. International organizations 
and agreements that could be approached to join such a partnership might include, although would not be limited to: 
the UNCLOS; the various regional and international fisheries agreements; ICLARM; the Intergovernmental 
Oceanographic Commission; the International Maritime Organization; the World Conservation Union; the 
Commission on Sustainable Development; the UN Division of Ocean Affairs and the Law of the Sea; UNEP 
(Biodiversity, Ocean and Coastal Areas, and Regional Seas Programmes); UNESCO (Marine Science Division); 
UN Food and Agriculture Organization (Fisheries Division); and the International Coral Reef Initiative.
26. A set of specific steps that the Executive Secretary could take in this regard are listed below. Of particular 
importance, the Executive Secretary may wish to explore the interest in establishing a special Jakarta Mandate 
Inter-Agency Coordination Mechanism, which could entail regular communications, and perhaps annual meetings, 
involving international organizations and agencies most active in the marine and coastal biological diversity field.
27. Specific steps that could be taken by the Executive Secretary include, inter alia, to:

(i) Develop a work plan, for consideration by the COP, that could, in a sense, be carried out within 
and outside the official Convention process by a new "international partnership" organised around 
implementing the Jakarta Mandate. This partnership could involve: experts drawn from the roster, 
the Secretariat, Parties and other countries, intergovernmental organizations (IGOs) and 
agreements, nongovernmental organizations (NGOs), indigenous groups, private-sector industry, 
local communities and other relevant bodies;

(ii) Identify individual and organisational expertise in relation to specific elements of the work plan;
(iii) Identify lead partner organizations/agencies prepared to take a leadership role in specific areas, 

including at least one lead partner for each major strand of activity;
(iv) Identify and draw upon the activities and programmes of members of the international partnership 

that could contribute to specific elements of the work plan, especially to meet early capacity- 
building and technology transfer needs;

(v) Organise additional activities by others (experts drawn from the roster, IGOs, governments, NGOs, 
etc.) that could contribute to specific elements of the work plan (including organising meetings and 
other activities by the experts drawn from the roster);

(vi) Establish an effective mechanism to coordinate the above activities, as appropriate and as needed;
(vii) Synthesise information from a broad range of inputs by members of the international partnership;
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and
(viii) Coordinate with and engage the participation of international and national funding agencies 

interested in supporting implementation of the Jakarta Mandate.
28. The Executive Secretary may wish to invite international organisations and institutions with particular 
competence in specific areas to take lead roles through a special partnership arrangement with the Secretariat. 
Collaborating closely with the Executive Secretary, "lead partners" could help coordinate and carry out work in 
Phases 1 and 2.
6.3 Employing a Variety of Methods
29. A wide variety of methods can be employed by the Executive Secretary to carry out the work plan, 
including those outlined below. All work will be carried out in an open and transparent manner.

(i) Organise the development of a new international partnership around implementing the Jakarta 
Mandate, and maintain effective communications with partners;

(ii) Convene meetings of experts drawn from the roster, as described in paragraph 8(a) of Decision 
D/10;

(iii) Facilitate conventional and more innovative communications among experts drawn from the roster, 
including conference calls, mailings, broadcast facsimiles, and (in particular) low-cost Internet 
communications (e.g., Internet conferences, list servers, and designated gopher and world wide 
web sites);

(iv) Facilitate use of other electronic information tools (e.g., by identifying and updating key networks, 
gophers, web sites, databases, CD ROM resources such as ICLARM’s FishBase and ReefBase, and 
ETI's Taxonomic CD ROMs, etc.);

(v) Commission experts drawn from the roster to produce new studies and syntheses of existing work;
(vi) Establish working groups of experts drawn from the roster on specific themes, with coordinating 

mechanisms as needed;
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(vii) Encourage, facilitate and draw upon the results of workshops, conferences, reports and analyses 
(on relevant topics) organised and undertaken by others;

(viii) Monitor and draw upon existing international processes (e.g., FAO Fisheries Division, IOC, MAB, 
CITES, RAMSAR, U.N. Division of Ocean Affairs and the Law of the Sea, IUCN Commissions, 
regional fisheries agreements, UNEP Regional Seas Programmes, Species 2000, etc.);

(ix) Organise supportive activities by Parties and non-party governments, IGOs, NGOs and others; and
(x) Utilise the clearing-house mechanism of the Convention (including the newly established world 

wide web site) and national reports of parties.
6.4 Initial Planning Meeting of Experts Drawn from the Roster (Late 1996 or Early 1997)
30. Given the wide scope of this work plan, an initial planning meeting of experts drawn from the roster, and 
others as appropriate, should be held to set in motion the six strands of activity, and to consider the most effective 
mechanisms for coordination and communications. As noted above, the Government of Indonesia has offered to 
host the first meeting of experts. The planning meeting could include, inter alia, the following objectives:

(i) to identify "lead partners" prepared to take a leading role over the three-year period in each of the
five thematic areas and in the global assessment process, and also to identify potential sources of 
support for the proposed medium term programme of work;

(ii) to decide on a specific schedule of meetings and other activities (during 1997-99) for each of the
five thematic areas and, for the global assessment, to assign immediate steps that shoule be taken;

(iii) to more clearly define the concrete products of all five thematic areas and the global assessment; 
and

(iv) to examine the need for a new Jakarta Mandate Inter-Agency Coordination Mechanism.
31. Prior to the initial planning meeting, the Executive Secretary will solicit expressions of interest and support
from potential partner institutions in taking lead roles in specific areas.
6.5 Annual Synthesis Reports by the Executive Secretary
32. The Executive Secretary will synthesise annually the variety of inputs provided in the five thematic areas 
and those related to the global assessment. These reports, which will summarise progress and which could include 
draft options for action, will be transmitted to the SBSTTA for review at its annual meetings. The SBSTTA will 
then prepare a report for consideration by the COP. The first report by the Executive Secretary will be prepared for 
the third meeting of the SBSTTA in 1997.
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ANNEX 1: 
DETAILED GUIDANCE FOR CARRYING OUT A 

GLOBAL ASSESSMENT OF MARINE AND COASTAL BIODIVERSITY
1. INTRODUCTION
1. 1 The Need for a Global Assessment
1. An extensive global assessment of the world’s marine and coastal biological diversity has never been 
conducted. Various past assessments have covered specific areas of relevance. These include, among others: The 
State of the Marine Environment (U.N. Joint Group of Experts on the Scientific Aspects of Marine Pollution, 1990); 
Global Biodiversity Assessment (UNEP, 1995); The Status o f the World s Oceans and its Biodiversity (McAllister, 
1995); A Global Representative System o f Marine Protected Areas (World Bank, IUCN, GBRMPA 1995); The 
State of the World's Fisheries and Aquaculture (U.N. FAO, periodic); Biodiversity Data Sourcebook (WCMC, 
1994); Global Marine Biological Diversity (Norse, 1993); IUCN Red Lists; and Global Biodiversity (World 
Conservation Monitoring Centre, 1992).
2. An extensive global assessment, conducted on a periodic basis, is widely regarded as a critical requirement 
in developing and implementing an effective, long-term programme of action to address marine and coastal 
biological diversity loss worldwide. Such an assessment (in effect, a global overview) would be essential to: (a) 
identifying and targeting priorities; (b) identifying and formulating necessary actions; and (c) measuring progress in 
relation to specific objectives.
3. The scale of the world’s oceans, the wide range of activities that impact marine and coastal biological 
diversity, and pragmatic funding and other constraints raise questions about the degree of comprehensiveness of a 
global assessment. A more detailed discussion about the difficulties and possibilities of producing assessments for 
the Convention is provided by the Secretariat in document UNEP/CBD/SBSTTA/2/2. Early planning activities, in 
light of the recommendations made by the SBSTTA on this matter under the provisional agenda item 3.1.1, should 
consider these questions and various options, including, inter alia, conducting periodic global assessments that 
cover a relatively limited set of targeted areas, and low-cost methods for data collection (e.g., extensive desk 
research to compile existing data and to synthesise it into more useful forms; drawing upon inputs from existing 
agreements, vessel operations and scientific programmes to collect broader data more systematically; and expanding 
environmental impact assessment procedures and monitoring efforts for MPA and IAM programmes).
1.2 Initiating the Assessment
4. A preliminary assessment, based upon syntheses of existing information, should be completed during the 
first year, and will be used as a common basis for work in the five thematic areas. A more comprehensive 
assessment should be completed by 1999, and submitted to the SBSTTA for review.
5. An initial planning meeting to discuss how to proceed with the global assessment (along with the other five 
thematic areas of work) is proposed for late 1996 or early 1997. Topics that could be discussed at that meeting 
include:

(i) the scope of the global assessment;
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(ii) funding and other support;
(iii) assignments for specific areas of work; and
(iv) priority topics and products, along with time-frames, taking into account, in particular, the need to

produce preliminary assessments during Year 1 as a common basis for work in the five thematic 
areas.

2. OBJECTIVE AND ELEMENTS OF THE GLOBAL ASSESSMENT
6. The primary objective is to assess, on a periodic basis, the general status and trends in marine and coastal
biological diversity worldwide (including its major components), and to assess the major threats and measures being 
taken to address marine and coastal biological diversity loss. More specific elements or, alternatively, the focus of a 
global assessment of marine and coastal biological diversity, could include:

(i) Assess critical capacity-building needs, particularly for least-developed countries and small island 
developing states, and identify the most time-urgent needs;

(ii) Assess existing technologies and know how, identify the most urgent technology needs, identify
the most important technologies for promoting the conservation and sustainable use of 
marine/coastal biological diversity, and assess the existing means for the transfer and development 
of these technologies;

(iii) Assess the status of and trends in some of the key components of marine and coastal biological 
diversity. This assessment could cover the following:

- components at genetic, species and especially ecosystem levels, including elaboration of their 
distribution, abundance, loss, degradation, integrity, and relative degree of threat (distinguishing 
regions at relevant scales);

- major information gaps that need to be filled to implement an ecosystem management approach, 
in such areas as: data standards; taxonomy; species and community interactions; and ecosystem 
classification, fonctions, dynamics, processes, and impacts;

- identification of biological diversity components of particular concern, including those of special 
importance in the context of Convention objectives that are under significant threat and/or are 
particularly vulnerable;

- indicators of biological diversity status, including the utility of current indicators; and
- ecosystem and biogeographic classification schemes, including a comparative analysis of existing 

schemes, assessments of current applications and the need to examine new global classification 
schemes;

(iv) Identify the most critical ecosystem processes and fonctions that might be used to target priorities, 
nationally and regionally;

(v) Identify and assess the relative scale and importance of the biological diversity impacts of major
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uses, activities, and ocean-wide anthropogenic stressors. Uses and activities should cover the most 
important direct agents and underlying causes of marine and coastal biological diversity loss, along 
with their actual and potential sustainability, to be used in targeting priorities nationally and 
regionally;

(vi) Assess the effectiveness of past/current measures to address marine and coastal biological diversity 
loss and analyse major problems and obstacles. Measures to assess include, inter alia, 
establishment of MPAs, policy reforms, best management practices, EIAs, capacity-building, 
international financial assistance, etc.;

(vii) Assess the mandates of and activities under international agreements and institutions that affect 
marine and coastal biological diversity, and analyse the implications of the Jakarta Mandate;

(viii) Assess the general progress on integrating plans and strategies related to marine/coastal biological 
diversity within national development plans;

(ix) Assess specific potential applications of the Convention’s clearing-house mechanism and national 
reporting requirements to promote effective implementation of the Jakarta Mandate;

(x) Assess marine genetic resources and related issues such as benefit sharing;
(xi) Assess socio-economic impacts of marine and coastal biological diversity loss in the context of

Convention objectives and provisions;
(xii) Assess existing regional approaches and their effectiveness; and
(xiii) Assess deep-sea issues (i.e., outside national jurisdictions) in relation to the Convention.

7. The assessment will provide information on all major marine and coastal systems:
(i) coastal systems (e.g., rocky, intertidal and subtidal; sandy shores and mudflats; estuaries and 

wetlands; coral reefs, mangroves and sea-grass areas; and subtidal shelves);
(ii) deep sea benthic systems (e.g., hydrothermal vents, submarine canyons, and sea mounts); and
(iii) open pelagic systems (e.g., major basins; enclosed and semi-enclosed seas; tropics, sub-tropics, 

temperate, and polar systems; etc.).
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DETAILED GUIDANCE FOR WORK ON THE FIVE THEMATIC AREAS
1. INTRODUCTION

1. Targeted assessments and the development of options (Phases 1 and 2) will be conducted in the five 
thematic areas. The targeted assessments will draw from and feed into the global assessment of marine and 
coastal biological diversity. The development of options in the five thematic areas will be directly based on the 
results of the targeted assessments. Detailed guidance for conducting these activities is provided below.
2. The work outlined below will be undertaken during the period 1997-99. The products that are
generated will be synthesised by the Executive Secretary and submitted, in the form of progress reports, to the 
SBSTTA on an annual basis. In accordance with Annex II of Decision II/10, a final report will be submitted in 
1997 to the SBSTTA, containing a comprehensive set of options that could form the basis of recommendations
by the SBSTTA for consideration by the COP. Earlier progress reports (in 1997 and 1998) could, as
appropriate, include options for action in specific areas, such as urgent capacity-building and technology needs 
and precautionary measures.
3. The following general approaches will be applied in all five thematic areas, in accordance with
paragraph 3 of Annex II (Decision II/10):

(i) The work should not be impeded by the lack of full scientific information and will incorporate 
explicitly the precautionary approach;

(ii) Recommendations should be made for capacity-building and technology transfer needs at all 
levels in the context of the issues being addressed;

(iii) Knowledge of local and indigenous communities should be incorporated, as appropriate, as 
well as community- and user-based approaches; and

(iv) Use should be made, as appropriate, of the clearing-house mechanism and national reports of 
Parties.

4. The activities described below will be undertaken through open and transparent processes, including 
opportunities for the public review of drafts.
2. GUIDANCE FOR WORK ON THEME 1: INTEGRATED MARINE AND COASTAL AREA

MANAGEMENT
2.1 Goal
5. The goal of this activity is to provide the SBSTTA, through a process coordinated by the Executive 
Secretary, with: (a) advice; and (b) options for recommendations to the COP in the further elaboration of 
integrated marine and coastal area management as it is addressed in SBSTTA Recommendation I/8 
(particularly paragraph 10), Decision II/10, and further inputs, if any, from the COP.
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2.2 Phase 1: Assessments
6. Conduct a set of case studies to assess the effectiveness -- in the context of Convention objectives -- of 
different IAM approaches in a variety of settings. Analyse major obstacles and lessons learned from these 
experiences, covering, inter alia: the role of indigenous peoples and local communities; specific socio- 
economic and biological diversity needs; the effectiveness of existing guidelines for conducting environmental 
impact assessments of planned coastal and marine development activities, and for systematically monitoring 
and evaluating project impacts; and institutional, administrative, legal, jurisdictional, research and policy 
measures used to successfully initiate or implement IAM at various levels (community, district/province, 
national, and regional). Also, assess the effectiveness of -- and practical obstacles to -- efforts to integrate the 
objectives of major sectors impacting coastal areas, including, inter alia: construction, mining, logging, 
watershed management, human settlements, recreation, tourism, mangrove management, agriculture, shipping, 
and fisheries. In carrying out the above work, particular attention should be paid to the relative scale and 
importance of biological diversity impacts addressed through various approaches.
7. Assess specific obstacles to sustainable tourism planning and management.
8. Assess specific measures to prevent and mitigate the alteration, degradation and destruction of vital
habitats, and to restore degraded habitats, bearing in mind the need to provide a balanced approach.
9. Assess the use of IAM as a practical tool for minimising biological diversity impacts from land-based 
activities, taking into account implementation of the UNEP Global Programme of Action for Protection of the 
Marine Environment from Land-Based Activities.
10. Assess the effectiveness of existing regional approaches to IAM and application of IAM practices 
within regional and international agreements and processes.
2.3 Phase 2: Development of Options
11. Based on Phase 1 assessments, develop options for the best IAM practices and priority measures 
(institutional, administrative, legal, jurisdictional, research and policy) to implement effective IAM at 
community, district/province, national, and regional levels. Options could cover, inter alia:

(i) activities to strengthen environmental impact assessment procedures;
(ii) activities to more effectively integrate the objectives of major sectors impacting coastal areas;
(iii) activities to promote sustainable tourism planning and management;
(iv) activities to prevent or minimise physical alteration, destruction and degradation of vital

habitats, and to restore degraded habitats;
(v) activities to promote IAM as a practical tool for minimising biological diversity impacts from 

land-based activities;
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(vi) activities to enhance the role of indigenous peoples, local communities and user groups;
(vii) activities to strengthen regional cooperation, including strengthening existing institutions and 

agreements, and options for possible new arrangements; and
(viii) activities to establish "demonstration projects" to provide practical examples of successful 

IAM.
3. GUIDANCE FOR WORK ON THEME 2: MARINE AND COASTAL PROTECTED AREAS

(MPAs)
3.1 Goal
12. The goal of this activity is to provide the SBSTTA, through a process coordinated by the Executive 
Secretary, (a) advice and (b) options for recommendations to the COP in the further elaboration of marine and 
coastal protected areas as it is addressed in SBSTTA Recommendation I/8 (particularly paragraph 11), 
Decision II/10, and further inputs, if any, from the COP.
3.2 Phase 1: Assessments
13. Assess ecosystem, biogeography, scale and socio-economic considerations used in past MPA planning 
in various regions and settings, and assess the ecosystem and biogeographic coverage of existing MPA systems. 
Assess past efforts to establish and consolidate representative systems of MPAs, taking into account specific 
socio-economic needs and characteristics of regions. Based on these preliminary assessments and building 
upon past work: (a) identify gaps in coverage, on a priority basis, within existing MPA systems; (b) analyse 
MPA scale requirements for the maintenance of ecosystem functions and processes, as well as the maintenance 
of species and genetic diversity; (c) assess opportunities to more clearly define critical ecological 
functions/processes, vital habitats of living marine resources and socio-economic needs that could be used as 
criteria for MPA site selection; and (d) identify opportunities to enhance linkages and information exchange 
among MPA sites.
14. Assess the current and potential role of MPAs in the conservation and sustainable use of biological
diversity, including the protection of ecosystem functions and processes (in addition to protecting specific 
species and stocks).
15. Assess the bio-economic contributions of MPAs to sustainable development. Also, assess analytical,
research and monitoring tools to assess and capture the broader values of MPAs, and assess the effectiveness of 
existing efforts toward achieving sustainable financing for MPAs.
16. Conduct a set of case studies to assess the effectiveness of different MPA planning and management 
approaches in a variety of settings, and analyse lessons learned from these experiences. This could cover, inter 
alia:

(i) different levels of participation of NGOs, local communities, indigenous peoples, and resource 
users;
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(ii) efforts to integrate MPAs into broader, multiple-use, IAM frameworks; and
(ii) major obstacles to effective planning and management (e.g., financing, training, staffing,

technical capacities, etc.).
17. Assess the contributions of international agreements and institutions to the establishment and
management of MPAs, including the provision of technical assistance, and identify international networks 
providing technical assistance in planning and management.
3.3 Phase 2: Development of Options
18. Based on Phase 1 assessments, develop options for:

(i) defining critical criteria for MPA site selection and establishment;
(ii) filling priority gaps in coverage within existing MPA systems, toward a more representative 

global system;
(iii) enhancing linkages and information exchange among MPA sites, including strengthening 

regional information and technical assistance networks and use of the Convention clearing- 
house mechanism;

(iv) more effectively capturing the broader values of MPAs, and incorporating these values in 
sustainable development planning and decision-making processes;

(v) integrating MPAs into broader, multiple-use, IAM frameworks;
(vi) achieving sustainable financing for MPAs;
(vii) improving overall MPA management (covering, for example: financing; staffing and training

needs; best management practices; new or strengthened partnerships; active involvement of
local communities, indigenous peoples and resource users; and technical assistance and
technology transfer and development); and
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(viii) promoting mutually supportive approaches by international institutions and processes in the 
areas of development and MPA management.

4. GUIDANCE FOR WORK ON THEME 3: SUSTAINABLE USE OF COASTAL AND
MARINE LIVING RESOURCES (CMLR)

4.1 Goal
19. The goal of this activity is to provide the SBSTTA, through a process coordinated by the Executive 
Secretary, with: (a) advice; and (b) options for recommendations to the COP in the further elaboration of 
sustainable use of coastal and marine living resources as it is addressed in SBSTTA Recommendation I/8 
(particularly paragraphs 12 - 14), Decision II/10, and further inputs, if any, from the COP.
4.2 Phase 1: Assessments
20. Assess general approaches to balancing the objectives of the Convention in the context of CMLR.
21. Assess impacts of extractive activities on biological diversity at the ecosystem, species, and genetic 
levels, and effectiveness of efforts to minimise impacts, covering, inter alia:

(i) impacts of various fishing practices/gear/technologies (for artisanal and commercial fisheries), 
and effectiveness of efforts to determine geographic areas and ecosystems affected and to 
identify and promote low-impact and selective methods;

(ii) impacts of waste in fishing operations and related commerce activities, and effectiveness of 
efforts to reduce waste;

(iii) the relationships between biological diversity and global fishing capacity. Clarify the 
definition of and contributing factors to over-fishing in light of the Convention’s objectives, 
including examination of the role of subsidies in the light of Article 11 and fisheries 
management considerations [in accordance with (vii) of Annex I to Decision II/10].

22. Assess the status and effectiveness of current efforts to incorporate ecosystem impacts and objectives, 
and the precautionary approach, into fisheries management planning and decision-making at the national, 
regional, and global level, taking into account the relationship between the provisions of the Convention and 
provisions of other agreements such as: UNCLOS, regional fisheries agreements, regional seas agreements and 
the FAO Code of Conduct for Responsible Fisheries. Identify practical obstacles to shifting from the present 
mono-species approach to modelling, assessment and management to an ecosystem, process-oriented approach.
23. Assess the current role of local communities, indigenous peoples and resource users in the 
conservation and management of CMLR, and lessons that might be drawn from existing examples.
24. Examine existing access regimes and assess opportunities for employing various types of access 
regulation as tools for implementing the Jakarta Mandate. This should include an analysis of the challenges in 
balancing regulation and equitable access, taking into account the particular needs of local communities and 
indigenous peoples.
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25. Analyse obligations under other international agreements and activities under international
programmes, and assess their potential for contributing to the Jakarta Mandate.
26. Assess the Technical Guidelines for implementing the FAO Code of Conduct for Responsible Fisheries
in regard to their consistency with Convention objectives and provisions.
4.3 Phase 2: Development of Options
27. Based on Phase 1 assessments, develop options for:

(i) general approaches to balancing the objectives of the Convention in the context of CMLR;
(ii) minimizing adverse biological diversity impacts of extractive activities, covering, inter alia, 

those areas described in paragraph 21 above;
(iii) implementing priority measures to more effectively incorporate ecosystem impacts and 

objectives, and the precautionary approach, into fisheries management planning and decision- 
making at the national, regional and global level;

(iv) enhancing the role of local communities, indigenous peoples and resource users in the 
conservation and management of CMLR; and

(v) employing various types of access regulation, taking into account the need for equitable access 
and the particular needs of local communities and indigenous peoples.

28. In collaboration with other international instruments, agreements and programmes, develop options for
enhancing their contributions to the Jakarta Mandate (particularly those listed in paragraph 22 above and 
covered in paragraph 13 of Decision II/10).
29. (If necessary), develop options for strengthening the Technical Guidelines for implementing the FAO
Code of Conduct for Responsible Fisheries.

5. GUIDANCE FOR WORK ON THEME 4: MARICULTURE
5.1 Goal
30. The goal of this activity is to provide the SBSTTA, through a process coordinated by the Executive 
Secretary, with: (a) advice; and (b) options for recommendations to the COP in the further elaboration of
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mariculture as it is addressed in SBSTTA Recommendation I/8 (particularly paragraph 15), Decision II/10, and 
further inputs, if any, from the COP.
5.2 Phase 1: Assessments
31. Assess the major biological diversity impacts to date and potential future impacts (both nationally and
regionally) of mariculture operations, covering such areas as: habitat conversion (particularly vulnerable areas 
of high biological diversity value); interactions of farmed and wild animals; release of alien or living modified 
organisms; pollution inputs; introduction of diseases into the environment; and over-exploitation of wild larvae 
for seed stock.
32. Assess the general adequacy and effectiveness of existing guidelines, regulations and laws, and assess
the need for new or strengthened guidelines or protocols at the international, regional and national levels.
33. In the context of Convention objectives and provisions, assess the potential socio-economic and
biological diversity impacts of growth in mariculture -- including impacts on priority biological diversity 
components and local communities and indigenous peoples.
34. Assess a wide range of mariculture approaches (e.g., conventional approaches, integrated farming and 
polyculture systems, off-shore operations, multi-species operations, and use of native species for meeting local 
food demands) and identify the options most supportive of Convention objectives and provisions under various 
conditions.
35. Assess the technical feasibility of developing market-based incentives for sustainable mariculture, such 
as consumer product certification and labelling schemes for products that are derived from sustainable 
mariculture operations.
36. Assess the existing and potential role of specific technologies and techniques available for minimising 
adverse biological diversity impacts (e.g. feed improvements, filters, waste treatment, organism containment, 
etc.).
37. Assess the effectiveness of efforts to restore natural habitats and ecosystems at the conclusion of 
mariculture operations.
5.3 Phase 2: Development of Options
38. Based on Phase 1 assessments, develop options for:

(i) (if necessary) new or strengthened guidelines or protocols to promote sustainable mariculture;
(ii) promoting viable alternatives to conventional mariculture operations with significant adverse 

impacts on biological diversity (including alternative mariculture approaches and non- 
mariculture options);

(iii) promoting the wider use of specific technologies and techniques for minimising adverse 
biological diversity impacts (such as those listed in paragraph 45 above), including transfer
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and development of these technologies;
(iv) promoting altematives to the use in mariculture of alien species, products of selected breeding 

and living modified organisms resulting from modern biotechnology;
(v) minimizing the conversion of particularly vulnerable areas and areas of high biological 

diversity value, and restoring natural habitats and ecosystems at the conclusion of mariculture 
operations;

(vi) minimizing or eliminating the interactions of farmed and wild animals, pollution inputs, 
introductions of diseases into the environment, and over-exploitation of wild larvae for seed 
stock; and

(vii) instituting market incentives that promote sustainable mariculture.
6. GUIDANCE FOR WORK ON THEME 5: ALIEN SPECIES

6.1 Goal
39. The goal of this activity is to provide the SBSTTA, through a process coordinated by the Executive 
Secretary, with: (a) advice; and (b) options for recommendations to the COP in the further elaboration of alien 
species in marine and coastal environments as it is addressed in SBSTTA Recommendation I/8 (particularly 
paragraphs 16 - 19), Decision II/10, and further inputs, if any, from the COP.
6.2 Phase 1: Assessments
40. Assess mechanisms, processes, and pathways by which alien introductions occur. Assess the 
effectiveness of past measures to prevent, control or eradicate alien species, and analyse practical obstacles.
41. Assess major biological diversity impacts of alien introductions in a variety of settings, particularly 
long-term effects of species replacements on ecosystem functioning.
42. Assess the adequacy of existing international protocols and guidelines for preventing unintentional 
introductions, and the possible need for strengthening these or developing new protocols or guidelines.
43. Assess indigenous species altematives to intentional introductions.
44. Assess opportunities for specific, technical contributions from the Convention to the IMO’s effort to 
develop an annex to the MARPOL Convention regulating ballast water discharges.
6.3 Phase 2: Development of Options
45. Based on Phase 1 assessments, develop options for:

(i) (if necessary), strengthening existing international protocols and guidelines for preventing 
unintentional introductions, and possibly developing new protocols or guidelines;
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(ii) strengthening environmental impact assessment procedures preceding intentional introductions 
(including options for developing an analytical model for risk assessment for use at national 
and regional levels);

(iii) improving public awareness of the possible ecosystem dangers arising from the release of 
ornamental and other alien species;

(iv) promulgating regulatory and technical measures to minimise ballast water introductions; and
(v) promoting viable indigenous species alternatives to intentional introductions.

46. Develop options for specific, technical contributions from the Convention to the IMO’s effort to 
develop an annex to the MARPOL Convention regulating ballast water discharges.
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ANNEX 3:
ELEMENTS OF A FINAL REPORT OUTLINING OPTIONS FOR A DRAFT GLOBAL

PROGRAMME OF ACTION
1. In the third Phase of the work plan, the Executive Secretary will synthesise and organise the results of
all activities and inputs into a final report outlining Options for a Draft Global Programme o f Action for
Implementing the Jakarta Mandate. The report, which will be produced in accordance with Paragraph 4(a) of
Annex II (Decision II/10), will be submitted to the SBSTTA for its consideration at its meeting in 1999.
2. Elements of the final report could include, inter alia:

(i) a detailed programme for meeting remaining capacity-building needs;
(ii) a detailed programme for technology transfer and development;
(iii) specific recommendations for new or strengthened institutional arrangements for advancing 

regional approaches to implementing the Jakarta Mandate;
(iv) detailed guidelines, as needed, for national implementation of the Jakarta Mandate in the five 

thematic areas;
(v) specific recommendations for programmes to help finance implementation of the Jakarta 

Mandate in priority areas, including possible recommendations regarding the need for new 
commitments of funding and new funding priority guidelines;

(vi) quantitative and qualitative targets and timetables, if and as appropriate;
(vii) detailed guidelines for Parties to report on their progress in addressing marine and coastal 

biological diversity loss, in accordance with the Convention’s national reporting requirement;
(viii) a detailed programme for applying the clearing-house mechanism to the area of marine and 

coastal biological diversity;
(ix) a detailed programme of international research to fill critical information gaps;
(x) specific recommendations on ways that international institutions can strengthen their 

contributions to the effective implementation of the Jakarta Mandate, and ways to effectively 
integrate the Jakarta Mandate into the implementation processes under other relevant 
international agreements;

(xi) (if considered necessary) a specific recommendation on a continuing mechanism for promoting 
international collaboration and coordination around the Jakarta Mandate
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implementation process (e.g., possibly involving the Secretariat and relevant international 
agreements and institutions);

(xii) specific recommendations for needed action to address priority areas identified in Phases 1 and 
2 (including general priorities for national and regional action in the following areas: 
institutional, management, legal, economic and policy measures);

(xiii) specific recommendations on areas in which additional international action is needed to 
address the most important underlying causes of marine and coastal biological diversity loss;

(xiv) specific recommendations to institutionalise a periodic, global assessment of marine and 
coastal biological diversity; and

(xv) specific recommendations (if considered necessary) for a follow-up work plan.
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ANNEX 4: 
Recommendation I/8:Scientific, technical and technological aspects of the conservation and 

sustainable use of coastal and marine biological diversity
Recalling that the Conference of the Parties decided to address, at its second meeting, advice from the 

SBSTTA on the scientific, technical and technological aspects of the conservation and sustainable use of 
coastal and marine biological diversity;

Recalling further that, in its decision I/7 taken at its first meeting, the Conference of the Parties 
requested the SBSTTA to advise on how the Conference of the Parties could start the process of considering 
those aspects;
0. In order to advance this work the SBSTTA has before it a number of papers on marine and coastal 
biological diversity. From these papers and a detailed discussion in plenary, a number of key areas were 
selected for consideration. Included in the overall aspect of integrating coastal and marine area management 
were the more specific issues of sustainable use of living coastal and marine resources, mariculture and the 
control of alien organisms. Recommendations on all these issues are included below. The rationale for these 
recommendations, which was based on the documentation before the SBSTTA and, in particular, document 
UNEP/CBD/SBSTTA/1/8, is included in the Annex.
1. Although education, training and raising public awareness at the international and regional level were 
regarded as key delivery mechanisms, it was felt that, due to the insufficient time and complexity of issues in 
question, they should be comprehensively considered at the next session of the SBSTTA. The same session of 
the SBSTTA should also address the questions related to bio-prospecting on the deep sea bed, including access 
to its genetic resources.
2. The SBSTTA considers the conservation and sustainable use of marine and coastal biological diversity 
to be of such significance that it recommends the establishment of an ad hoc expert panel to provide advice on 
current issues. The expert panel shall be established for a period of three years and shall make an annual 
progress report. Issues which should be immediately reviewed by this panel are: the gaps in knowledge of the 
distribution and abundance of marine and coastal biological diversity; the particular needs for marine and 
coastal conservation and sustainable use of biological diversity in the context of threat alleviation, technology 
transfer; the linkages between the status of marine and coastal biological diversity and management of 
watersheds as well as pollution from marine vessels. It should also review the achievements of the scientific 
bodies associated with other international legal agreements, programmes and bodies dealing with aspects of 
marine and coastal biological diversity.
3. The SBSTTA intends to review this panel’s conclusions at its fourth session in order to provide the 
fifth meeting of the Conference of the Parties with recommendations on this issue.
4. The following recommendations in this report for the Conference of the Parties are issues on 
conservation and sustainable use of marine and coastal biological diversity that the Conference of the Parties 
may wish to suggest to the fourth session of the Commission on Sustainable Development (CSD).
5. The SBSTTA recommends to the Conference of the Parties to forward the following statements to the 
next session of the CSD:
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(a) The Conference of the Parties endorses integrated marine and coastal area management as the 
most suitable framework for addressing human impacts on marine and coastal biological diversity and 
for promoting conservation and sustainable use of these biological diversity. Governments are 
encouraged to establish and/or strengthen, as appropriate, institutional, administrative, and legislative 
arrangements for the development of integrated management of marine and coastal ecosystems, plans 
and strategies for coastal and marine areas, and their integration within national development plans.
(b) Research and monitoring are urgently needed to assess the status and trends of marine and 
coastal biological diversity, evaluate the success of management and conservation actions, and develop 
more effective management practices. Research and monitoring programmes should include biological, 
physical, social, cultural and economic studies, consistent with the time-frame commensurate with 
their objectives. They should be supported by information management, interpretation and 
dissemination. Resource owners, users and managers should be involved to the maximum extent 
possible.
(c) Recognizing the need for global and regional action to address the loss of coastal and marine 
biological diversity, the Conference of the Parties recommends that the CSD call for the 
implementation of existing national and regional strategies to conserve coastal and marine biological 
diversity. The Conference of the Parties further recommends that the CSD recognize the International 
Coral Reef Initiative (ICRI) and other similar initiatives and endorse the ICRI Call to Action.
(d) The Conference of the Parties endorses and highlights the inclusion of representative systems 
of marine and coastal protected areas within integrated area management, consistent with the 
objectives of the Convention on Biological Diversity.

6. The SBSTTA further recommends to the Conference of the Parties that it recommend to the CSD the
need for the CSD to evaluate the world-wide over-capitalization of fishing fleets and its impact on marine and
coastal biological diversity, and to review the role of national government subsidies in contributing to the 
over-capitalization.
7. The SBSTTA further recommends to the Conference of the Parties that it recommend to the CSD to
highlight and urge the need for international cooperation to stem the adverse impacts of alien species 
introductions.
8. The following recommendations are recommended for the consideration of the second meeting of the
Conference of the Parties.
9. On integrated marine and coastal area management, the SBSTTA recommends to:

(a) Promote integrated marine and coastal area management as the framework for addressing 
impacts of land-based activities on marine and coastal biological diversity by, inter alia, minimizing or 
eliminating inputs of pollutants (including persistent organic and radioactive substances, excessive 
nutrients and sediments), in particular those arising from municipal waste, industrial effluents, 
deforestation, watershed degradation, unsustainable forms of agriculture and mining.
(b) Promote integrated marine and coastal area management as the framework for addressing 
human impacts on marine and coastal biological diversity and encourage governments, communities, 
and users to develop and adopt integrated management measures, including:

(i) land/habitat use capability analysis and planning for multiple use;
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(ii) environmentally sound land and coastal resource use practices based on precautionary 
ecosystem management approaches and best management practices; and

(iii) sustainable tourism planning and management.
(c) Carry out environmental impact assessment of all major coastal and marine development 
activities with special attention to marine and coastal biological diversity, and taking into account 
cumulative impacts. Undertake systematic monitoring and evaluation of project impacts during 
implementation.
(d) Address socio-economic needs of coastal communities in the planning and implementation of
the marine and coastal area management.
(e) Promote rapid appraisal techniques to improve the conservation and management of marine
and coastal biological diversity.
(f) Address impacts of land-based activities on marine and coastal biological diversity and
identify methodologies and research to assess these impacts, in close cooperation with the 
implementation of the Global Programme of Action for the Protection of the Environment from Land- 
Based Activities, the major product of the UNEP Conference on Protection of the Marine Environment 
from Land-Based Activities.
(g) Address impacts of desludging and pollution by maritime vessels on marine and coastal
biological diversity, in particular in those countries which border international waterways, and adopt 
measures to mitigate adverse effects.
(h) Consider the effectiveness of both area management and species management as tools to 
provide a balanced approach to use and conservation of marine and coastal biological diversity.

10. On marine and coastal protected areas the SBSTTA recommends to:
(a) Based on consideration of biogeography and scale, and the objectives of the Convention on 
Biological Diversity, establish or consolidate representative systems of marine and coastal protected 
areas. Enhance linkages and information exchange among the sites.
(b) Promote research and monitoring of marine and coastal protected areas to assess their value for 
the conservation and sustainable management of biological diversity. Apply, as appropriate, rapid 
assessment techniques to identify and improve the management of protected areas.
(c) Explore means to incorporate marine and coastal protected areas within a broader framework 
for multiple use planning, as exemplified by UNESCO MAB Biosphere Reserves.
(d) Encourage the participation of local communities concerned and of resource users in the 
planning, management and conservation of coastal and marine areas.
(e) Consider all three levels of biological diversity, and factors determining their structure and 
function, in the development and implementation of management plans.
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11. On sustainable use of coastal and marine living resources, the SBSTTA recommends to the Conference 
of the Parties that, as far as possible and appropriate, Parties should include in their national plans and 
programmes the following basic management elements ensuring that:

(a) Management decisions are based on application of the precautionary approach;
(b) Management decisions are based on the best available and sound scientific knowledge, 
research and information, taking into account ecosystem impacts;
(c) Waste (such as waste through discard, spoilage, or mortality in the trade in living organisms) is 
reduced;
(d) Local communities, users and indigenous people are involved in the conservation and 
management of resources;
(e) National legislation ensuring the conservation and sustainable use of living marine and coastal 
resources in conformity with the Convention on Biological Diversity, the United Nations Convention 
on the Law of the Sea (UNCLOS) and Agenda 21, and that the provisions of the draft FAO Code of 
Conduct for Responsible Fisheries once approved, will be followed;
(f) Existing international agreements addressing over-exploitation and conservation of marine and 
costal resources, are acceded to, and fully implemented and enforced, especially the Agreement on 
Straddling and Highly Migratory Fish Stocks; and
(g) Monitoring mechanism are used or established to assist sustainable management of marine and 
coastal living resources.

12. Regarding the management and technology tools recommended by FAO’s Code of Conduct, the
SBSTTA recommends that the Conference of the Parties support the efforts of FAO to provide advice on these 
tools, and request an opportunity for the input of the Conference of the Parties into the draft Code of Practice in 
order to ensure that the Code becomes fully consistent with the objectives and provisions of the Convention on 
Biological Diversity.
13. In addition, the SBSTTA recommends to the Conference of the Parties:

(a) To identify constraints, including economic, for conversion of fishing gear and phase-out of
fishing over-capacity, and the possibility of reducing subsidies for fisheries;
(b) To offer the technical expertise of the SBSTTA to offer advice on the draft FAO Code of
Conduct for Responsible Fisheries in order to ensure its consistency and conformity with the objectives 
and provisions of the Convention on Biological Diversity;
(c) To take into account the ecosystem functions and processes identifying and targeting critical
processes for the conservation and sustainable use of biological diversity;
(d) To ask the FAO, or other appropriate bodies, to collate information on the availability of
selective fishing gear and methods, possibly through the convening of an ad hoc intersessional panel 
on marine and coastal biological diversity; and
(e) To urge the Parties not yet signatories to the Agreement on Straddling and Highly Migratory
Fish Stocks to sign the Agreement.
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14. On mariculture, the SBSTTA recommends to the Conference of the Parties:
I. Parties should, as far as possible and as appropriate, implement environmentally sustainable
mariculture practices, including the following:
(a) mariculture should be incorporated into integrated marine and coastal zone management plans, 
particularly taking into account the vulnerability of areas of high biological value;
(b) mariculture should be subject to prior environmental and social impact assessments (in 
accordance with Article 14) and regulations (Article 10) and should incorporate the participation and 
needs of local and indigenous communities;
(c) use of chemicals for therapeutics and other applications, high nutrient release and freshwater 
diversion should be minimized. Eutrophication should be avoided. Specific steps to achieve this 
include use of chemicals only in a prescribed and responsible manner, improvement in waste 
treatment, improvement in feed technology, and in promotion of integrated farming and polyculture;

(d) mariculture operations should not result in the over exploitation of natural stocks through 
harvesting of wild larvae;
(e) because of the difficulties of complete containment, introduction of alien species, products of
selected breeding and living modified organisms resulting from modern biotechnology should be 
treated as an introduction into the wild. Therefore, adherence to international codes of practice such as 
the International Commission for Exploration of the Sea and the "Organisation Internationale 
Epizootique" should be a minimum requirement. Because of the potentially high risks, assessments 
should be rigorous, must correspond with the precautionary principle, and an appropriate monitoring 
programme must be put in place if introduction goes ahead. Preference should be given to the use of
local species. Furthermore, development of technology to ensure a more complete containment should
be encouraged;
(f) the conservation of genetic diversity in the wild stocks which farmed populations are derived 
should be an objective of overall management; and
(g) in areas where unsustainable mariculture operations have already substantially reduced or 
destroyed natural habitats and ecosystems, Parties should, where possible, undertake restoration 
programmes.

II. The clearing-house mechanism should be used to link databases and information networks to collect, 
share and disseminate data related to responsible mariculture measures.
III. The Conference of the Parties is invited to request the SBSTTA to monitor the development and 
provide input into the draft FAO Code of Conduct for Responsible Fisheries, in order to ensure that the Code is 
consistent with the objectives and provisions of the Convention on Biological Diversity.
IV. National reports (Article 25) and national biodiversity strategies and action plans (Article 6) should
include an examination of mariculture operations within the jurisdiction of Parties, and steps to avoid 
significant adverse impacts on marine and coastal biological diversity in the above ways.
15. On alien species, the SBSTTA recommends to the second meeting of the Conference of the Parties 
that, consistent with Articles 8(h) and 8(l) of the Convention on Biological Diversity, the Parties should, as far 
as possible and appropriate:

UNEP/CBD/SBSTTA/2/14
Page 30

/.



I. Include in their national plans:
(a) Means to prevent, control, or eradicate, where possible, those alien species which threaten 
ecosystems, habitats or species (Article 8, paragraph (h)). These means might include the 
implementation of international protocols and guidelines (e.g. the International Maritime Organization 
(IMO) ballast water guidelines or the International Council for the Exploration of the Sea (ICES) Code 
of Practice).
(b) Conduct of environmental impact assessments, including risk assessment, prior to the 
intentional introduction of alien species (Article 14.1, paragraph (a)) and consult with neighbouring 
States before introducing alien species into shared waters. To minimize unintentional introductions, 
components of an assessment might include identification of primary pathways for unintentional 
introductions; identification of types of organisms with the greatest potential to be dangerous; 
mitigation techniques to minimize unintentional introductions; monitoring to identify the establishment 
of alien species; and development of means for elimination of hazardous alien species.
(c) Prior to intentional introduction, an assessment should be made of possible indigenous species 
alternatives, whether the introduced species can be adequately monitored (per Article 7, paragraph (c)), 
and whether adverse effects can be reversed within two human generations (as recommended by the 
draft FAO Code of Conduct for Responsible Fisheries). Additional assessment should include: (i) 
biological information on the species in its native habitat, including life stages and trophic level; (ii) 
results of previous introductions elsewhere; (iii) potential impact on indigenous species, through, e.g. 
predation and competition, or on ecosystem function; (iv) associated pathogens and parasites and 
ability to treat or screen for such organisms; (v) potential for habitat modification; and (vi) the potential 
for interbreeding with and deleterious genetic impacts on indigenous species/stocks. The assessment 
should take into account that organisms transferred from one ecosystem to another may not maintain 
the same characteristics in the new ecosystem.
(d) Conduct of environmental impact assessments prior to constructing canals linking coastal 
water bodies.
(e) Education of the general public to the possible dangers to the ecosystem that could result from 
the release of ornamental species and unauthorized releases of species for sport fisheries.

II. Be encouraged to conduct research (Article 12) where additional targeted studies would further the 
understanding of the impacts of alien species on in-situ conservation, including, for example:

(a) undertake ecological surveys and ballast discharge water surveys to help establish baseline 
data and level of risk associated with introductions through ballast water, including on the effects of 
introduction of harmful algal species through ballast water;
(b) undertake research on the long-term effects of species replacements due to introductions on 
ecosystem functioning.

16. Furthermore, the SBSTTA recommends that, consistent with Article 18 (Technical and scientific
cooperation), the Conference of the Parties:

(a) Establish under the Clearing-house mechanism (CHM), or other data exchange mechanism, 
information on normal or pathogenic flora and parasites of aquatic species being introduced for 
mariculture or stocking programmes. Information to be included in the clearing-house would be on
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infectious agents detected in indigenous, wild or alien cultured stocks, parasitic life-cycles, pathogen- 
specific methods of detection, and information on disease outbreaks and immune status in 
commercially shipped stocks. An existing mechanism for epizootics has been established in France 
(Organisation Internationale Epizootique);
(b) Establish, under the CHM, information from results of environmental impact assessments or 
similar assessments on introduced species to provide a means of evaluating effective and ineffective 
methodologies for preventing the introduction of, controlling, and eradicating alien species and 
minimizing their adverse effects.

17. Additional recommendations for future action by the Conference of the Parties:
(a) The SBSTTA suggests that the Conference of the Parties support efforts of the IMO to draft 
ballast water guidelines and request an opportunity for the input of the Conference of the Parties into 
those guidelines. The Conference of the Parties should ensure that the guidelines are consistent with 
the objectives and provisions of the Convention on Biological Diversity;
(b) The Conference of the Parties should contact relevant international bodies and instruments (for 
example, FAO) with a view to ensuring adequate controls of intentional introductions of alien or living 
modified organisms that have adverse effects on marine biological diversity.

18. Recommendations for the second meeting of the Conference of the Parties to consider for the medium- 
term work programme:

(a) Review the draft IMO ballast water guidelines to ensure that the guidelines are consistent with 
the objectives and provisions of the Convention on Biological Diversity;
(b) Review information provided by Parties and other sources on the assessment of alien species 
introduction to gain from past experience.
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Annex to Recommendation I/8

I. INTEGRATED MARINE AND COASTAL AREA MANAGEMENT

Introduction
1. Coastal and marine areas contain some of the world’s most diverse and productive systems. They 
include extensive areas of complex and specialized ecosystems, such as enclosed seas and tidal systems, 
estuaries, salt marshes, coral reefs, seagrass beds and mangroves that are sensitive to human activities, impacts 
and interventions.
2. Pressures on these systems are growing more intense. As rapid development and population growth 
continue in coastal areas, increasingly heavy demands will be placed on the natural resources and remaining 
natural habitats along the coasts. Unless corrective measures are taken, environmental degradation and 
over-exploitation will erode marine and coastal biological diversity, undermine productivity, and intensify 
conflicts over the increasingly scarce resources of the coastal zone.
3. The most important present and potential threats to marine and coastal biological diversity are well 
known:

(a) alteration and loss of habitat, including destruction of watersheds;
(b) chemical pollution and eutrophication, including from land-based activities;
(c) global climate change;
(d) invasions of alien species; and
(e) over-exploitation of living marine and coastal resources.

4. These threats cannot be treated separately, as ecosystem functions and processes are connected over 
wide distances. Singly, or in combination, these human perturbations can lead to structural and functional 
transformations of ecosystems.
5. Since threats will vary between regions and countries, depending on differences in ecological 
processes, level of availability of funding and economic and social activities, the Parties will need to tailor 
management regimes to the specific needs of each area. Integrated Marine and Coastal Area Management
6. Current sectoral approaches to the management of marine and coastal resources have generally not 
proven capable of conserving marine and coastal biological diversity. New models are needed to move planners 
toward multiple-use, systems-oriented modes of management, based on precautionary approaches and 
ecosystem management principles. Wide adoption and implementation of integrated marine and coastal area 
management are necessary for effective conservation and sustainable use of marine and coastal biological 
diversity.
7. Integrated marine and coastal area management is a participatory process for decision-making to 
prevent, control, or mitigate adverse impacts from human activities in the marine and coastal environment, and 
to contribute to the restoration of degraded coastal areas. It involves all stakeholders, including: decision 
makers in the public and private sectors; resource owners, managers and users; nongovernmental
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organizations; and the general public. Community-based management approaches have proven particularly 
important. Integrated management programmes have already demonstrated their potential as an effective tool in 
developed and developing countries around the world.
8. On the regional level, integrated management of marine and coastal ecosystems could be promoted 
through the Large Marine Ecosystem approach to monitor and evaluate ecosystem health. Through ensuring the 
integrity and productivity of large-scale ecosystems, continuous benefits can be derived from the vast array of 
biological resources they contain.
Marine and Coastal Protected Areas
9. Within the context of national and regional efforts to promote integrated marine and coastal area 
management, networks of marine and coastal protected areas, other conservation areas, and biosphere reserves, 
provide useful and important management tools for different levels of conservation, management and 
sustainable use of marine and coastal biological diversity and resources, consistent with customary 
international law.

II. SUSTAINABLE USE OF LIVING MARINE AND COASTAL RESOURCES
10. Many of the world’s fishery resources are in danger of depletion. The impacts of these activities can be 
direct and indirect. In addition, other living resources, for example mangroves, coral species and species 
amenable to bio-prospecting, are subject to or under threat of over-exploitation. The principal impact of over- 
exploitation is unsustainable removal of living marine and coastal resources. The most significant indirect 
impacts on biological diversity include habitat destruction, bycatch and ancillary impacts on interacting species 
or ecosystems. The overall goal is to achieve conservation and long-term sustainable use of living marine and 
coastal resources in a manner that respects both societal interests and the integrity of ecosystems.

III. MARICULTURE
11. Mariculture production worldwide is growing at the rate of about 5 to 7 per cent annually. Currently, 
the main types of marine organisms being produced through mariculture include seaweeds, mussels, oysters, 
shrimps, prawns, salmon and other species of fish. Mariculture offers possibilities for sustainable protein-rich 
food production and for economic development of local communities. However, mariculture on an industrial 
scale may pose several threats to marine and coastal biological diversity due to, for example, wide-scale 
destruction and degradation of natural habitats, nutrients and antibiotics in mariculture wastes, accidental 
releases of alien or living modified organism resulting from modern biotechnology, transmission of diseases to 
wild stocks, and displacement of local and indigenous communities. Noting this situation, a precautionary 
approach should be applied to any mariculture development, in accordance with the preamble of the 
Convention on Biological Diversity.

IV. ALIEN SPECIES
12. Alien components of biological diversity, including species, genetic strains, mixed genetic stock and 
living modified organisms, have the potential for significant, non-reversible, adverse impacts on marine and 
coastal biological diversity. Such impacts generally tend to be unpredictable. When they are adverse, they tend 
to homogenize and simplify biotic communities. Eradication of established alien species is difficult, if not
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impossible. One means to mitigate damage due to these components is to make introductions subject to 
rigorous prior environmental impact assessments.
13. Alien species can be introduced inadvertently and intentionally. Non-intentional introductions 
primarily result from the discharge of ballast water, escapees from mariculture, organisms associated with 
species introduced intentionally, and unauthorized releases by the public. Furthermore, it should be recognized 
that introductions result from the engineering of waterways connecting previously separate bodies of water.
14. Intentional introductions occur primarily for mariculture production, including marine ranching, 
although an additional significant pathway is by release of hatchery-spawned organisms into the wild for the 
purpose of augmenting wild populations, generally for future capture in fisheries or in an attempt to enhance a 
population that is under threat. Particularly in the case of intentional introductions, alien species may include 
those resulting from the interbreeding of different genetic stocks or that have been genetically modified.
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Annex 5 

Annex II to decision II/10 

DRAFT PROGRAMME FOR FURTHER WORK ON MARINE 
AND COASTAL BIOLOGICAL DIVERSITY

1. The Executive Secretary will use as the basis of work recommendation I/8 of the Subsidiary Body on 
Scientific, Technical and Technological Advice (contained in document UNEP/CBD/COP/2/5), this decision 
and further inputs, if any, from the Conference of the Parties.
2. The Executive Secretary should use the roster of experts on Marine and Coastal Biological diversity to
address the following topics:

(a) Identify options for a pragmatic but comprehensive approach in addressing marine and coastal
biological diversity on the basis of an ecosystems approach, including its components at the levels of 
species and genetic resources, distinguishing regions at relevant scales. Use the results from this
activity in identifying the gaps in knowledge of the distribution and abundance of marine and coastal
biological diversity;
(b) Identify the particular needs for conservation and sustainable use of marine and coastal 
biological diversity in the context of activities which will impact on marine resources;
(c) Review the mandates and activities under international agreements that affect marine and 
coastal biological diversity, and develop analyses that can be offered by the Conference of the Parties 
to the relevant institutions as to the implications of the Convention on Biological Diversity for these 
activities.

3. In addressing these issues, the following approaches should be applied:
(a) The work should not be impeded by the lack of full scientific information and will incorporate 
explicitly the precautionary approach in addressing conservation and sustainable use issues;
(b) The Executive Secretary may interact with a wide range of agencies and organizations 
competent in the aspects of marine and coastal biological diversity under deliberation to avoid 
unnecessary duplication and ensure effectiveness and cost-effectiveness;
(c) Recommendations should be made for scientific, technical and technological needs for 
capacity-building and technology transfer for the conservation and sustainable use of marine and 
coastal resources at the national, regional, and international levels in the context of the issue being 
addressed;
(d) The scientific, technical, and technological knowledge of local and indigenous communities 
should be incorporated, as appropriate, as well as community and user-based approaches, in the 
conservation and sustainable use of marine and coastal biological diversity;
(e) Use should be made, as appropriate, of the clearing-house mechanism and national reports of 
Parties.
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4. The Executive Secretary shall produce, among other relevant documents, the following outputs:

(a) Options for the conservation and sustainable use of biological diversity and its components in 
the implementation of marine and coastal management and planning practices, including options for 
the development of integrated marine and coastal area management at regional and national levels;

(b) Annual reports to the Subsidiary Body on Scientific, Technical and Technological Advice, 
submitted 90 days prior to each meeting of that body. The first annual report will include a three-year 
work plan.
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BIOPROSPECTING OF GENETIC RESOURCES OF THE DEEP SEA-BED
Note by the Secretariat

1. BACKGROUND

1. In recent years, there has been a steady increase in public awareness worldwide of the economic, social, 
environmental, cultural, recreational and other critical benefits derived from marine and coastal biological diversity, 
including its components. As evidence of the priority now being assigned by governments to this area, at its first 
meeting the Conference of the Parties to the Convention on Biological Diversity (COP) selected marine and coastal 
biological diversity as the first major ecosystem "theme" to be addressed systematically under the Convention 
process, as part of the COP’s medium-term programme of work.

2. The Secretariat's report on access to genetic resources prepared for the second meeting of the COP 
(document UNEP/CBD/COP/2/13) noted, inter alia, that, as Article 15 of the Convention (which provides the basis 
for the Convention’s approach to controlling the use of genetic resources) did not apply to areas outside national 
jurisdiction and, given that it is unclear whether, or how, UNCLOS, or the common heritage principle, applies to the 
genetic resources of the deep sea-bed, there needs to be an in-depth study on how to best address the use of these 
resources.

3. The second meeting of the COP, in paragraph 10 of decision II/10, requested the Executive Secretary, in
consultation with the United Nations Office for Ocean Affairs and the Law of the Sea, to undertake a study of the
relationship between the Convention on Biological Diversity and the United Nations Convention on the Law of the
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Sea with regard to the conservation and sustainable use of genetic resources on the deep sea-bed, with a view to 
enabling the SBSTTA to address at future meetings, as appropriate, the scientific, technical and technological issues 
relating to the bio-prospecting of genetic resources on the deep sea-bed.

4. This Note presents a brief survey of the issues raised on the bioprospecting of genetic resources on the deep 
sea-bed in light of the provisions of the Convention and UNCLOS. Its purpose is to enable the SBSTTA to make a 
preliminary assessment of the areas that it feels it can make an effective contribution to the relationship between the 
Convention and UNCLOS and to consider how it might make that contribution in a timely fashion. It must be 
stressed, however, that the consideration of the relevant principles of international law have not been reviewed by 
either the United Nations Office for Ocean Affairs and the Law or the United Nations Office for Legal Affairs.

5. The Note has been presented to the United Nations Office for Ocean Affairs and the Law of the Sea by way 
of a preliminary investigation of the nature of the relationship between the Convention and UNCLOS with regard to 
the bio-prospecting of genetic resources on the deep sea-bed. In this sense it represents no more than a preparatory 
step for the study requested by the second meeting of the COP.

2. THE INTERNATIONAL LEGAL REGIMES GOVERNING THE USE OF DEEP SEA-BED
MARINE GENETIC RESOURCES

6. Marine genetic resources are subject to a set of legal principles that essentially derive from UNCLOS, 
customary international law and the CBD. These principles basically apply three different regimes to marine 
genetic resources depending upon their location.

7. Marine genetic resources that are located within the "national jurisdiction" (which effectively means the 
EEZ), are under Article 22.2 of the CBD and subject to its principles to the extent that this treatment does not 
conflict with the "law of the sea". UNCLOS, which embodies the "law of the sea", attributes sovereign rights to the 
coastal State for the purposes of exploring and exploiting natural resources throughout the EEZ. In relation to the 
exploitation of mineral resources on the continental shelf, however, the coastal State is obliged to make payments or 
contributions in kind to the Parties to UNCLOS through the International Sea-bed Authority ("ISA"), if any are 
developed beyond the 200-mile limit.1 With respect to marine living resources within the EEZ, the coastal State has 
certain conservation and management obligations2, including the obligation, in principle, to share under-utilised 
resources with other States.3 For sedentary species4, the continental shelf legal regime is distinct from the living 
resources conservation provisions of the EEZ found in Article 68. In both cases, however, the general intent of the 
obligation is to control over-exploitation. As the use of genetic resources is of a non-consumptive nature, these 
general obligations have little impact or relevance. Consequently, most of the obligations and rights affecting use of 
these type of marine genetic resources derive from the CBD.

8. Beyond national jurisdiction, the CBD only applies to "processes and activities", and the principal instrument
is UNCLOS. Matters not regulated by UNCLOS continue to be governed by general principles of international
law.5 UNCLOS imposes different regimes for the water column and the sea floor. For the water column, UNCLOS
maintains that fishing and scientific research are freedoms of the high seas6. The freedom to fish is limited by the
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rights, duties and interests of coastal states7, the duty to take measures with respect to a State’s own nationals to 
conserve high seas living resources8 and to cooperate to conserve and manage high seas living resources9. These 
duties are being increasingly clarified and being developed from broad guiding principles to binding legal 
obligations. For example, the UN Agreement on High Seas and Straddling Stocks considerably clarifies many of 
these freedoms and duties. Despite the increasingly normative nature of the legal regime, as with the regime for the 
EEZ, most of these obligations and duties are generally intended to deal with the over-exploitation of fish stocks and 
have little relevance to the use of genetic resources. Consequently, the genetic resources of the water column are 
essentially unregulated.

9. UNCLOS designates the sea-bed, ocean floor and subsoil thereof located beyond the limits of national 
jurisdiction as "the Area"10 and designates the Area and its resources as the common heritage of humankind.11 A 
special legal regime and institutional structure is established by UNCLOS to control prospecting, exploitation and 
exploration of the Area’s mineral resources. The special regime does not extend to the non-mineral resources of the 
Area or the water column immediately above the Area.12

10. All rights in the mineral resources of the Area are vested in humankind as a whole.13 In effect, the Area’s 
mineral resources have become international property to be exploited for the benefit of humankind. Neither a State 
nor a private entity can exercise sovereignty or dominion over any part of the Area or its mineral resources.14 Title to 
minerals passes only upon their recovery in accordance with UNCLOS.15 The International Sea-bed Authority is 
established to ensure that there is fair and equitable utilisation of the Area’s mineral resources.

11. The regime for the Area makes no reference to genetic resources. As a result, it is not clear how UNCLOS 
may apply to the Area’s genetic resources. The most plausible interpretation is that, as with all resources of the high 
seas other than mineral resources, they are freely accessible, open- access resources16, appropriable by anyone who 
collects them. These types of resources are governed by a number of broad principles included under the rubric of 
the freedom to fish.17

12. Article 22.2 of the CBD has the effect that, despite the apparent conflict between UNCLOS’s approach of
internationalising the Area based on the concept of the common heritage of humankind and the CBD's general 
approach of conferring sovereignty or nationalising genetic resources, the UNCLOS approach prevails, and marine 
genetic resources found outside national jurisdiction can therefore effectively be considered as unregulated 
resources. This situation has arisen, however, by accident rather than design. The potential value of marine genetic 
resources and their importance in the benefit sharing rubric were not anticipated in the UNCLOS negotiations.
Consequently, as these genetic resources appear to promise considerable economic value, the
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situation begs the question of whether this approach is correct for these resources both with regard to their sensible 
exploitation and in the wider sense of the precedent that they provide for other contexts.

13. Marine genetic resources outside national jurisdictions, and especially those in the Area, provide both an 
opportunity and a challenge. If properly developed, utilisation of these resources could provide an opportunity to 
implement Article 15 and be an example to countries that a fair and equitable sharing of benefits is possible. There 
are significant parallels with the current circumstances surrounding the use of these resources and those surrounding 
the development of the legal regime in Antarctica. The experience in Antarctica suggests that there is a genuine 
possibility that a regime could be established relatively quickly by international standards. Factors such as an 
absence of vested economic interest, the absence of dominion by private or public entities, and the fact that the Area 
comes under the jurisdiction of two newly established regimes are important and propitious in being able to 
successfully develop an international regime. However, they are factors that will not persist for very long. On the 
other hand, there is a danger that attempts to develop such a regime will follow a similar path to deep sea-bed 
mineral resources, which might not only inhibit equitable use of these resources but could also have serious 
ramifications for the Convention generally.

14. There are a numerous ways that control over the bioprospecting of these resources could be developed. 
Foreseeable scenarios include:

(a) leaving marine genetic resources unregulated and freely available to those who spend the resources to
collect them;

(b) bringing them within the regime governing the Area and the ISA’s authority;
(c) bringing them within the CBD regime; and
(d) establishing an entirely new regime to deal with these special and new resources.

15. Each of these options has advantages and disadvantages. The first option, for example, represent a 
pragmatic approach on the basis that it may well be premature to even consider controlling the exploitation of these 
genetic resources. Most private entities considering investigating the potential of these genetic resources would take 
this view. Parallels with the enormous waste of effort involved in controlling exploitation of the Area’s mineral 
resources come to mind. Similar parallels could be drawn with CRAMRA and the mineral wealth of Antarctica. 
Certainly, leaving exploitation of these resources unregulated has the attraction of providing the most 
encouragement to opening up the wealth of these resources. Due to the expense of developing these resources, it 
does, however, effectively bequeath them to large multinational companies or well-resourced government 
programmes; in other words, to developed countries. Establishing some form of international control prior to the 
emergence of commercial pressures for the exploitation of these resources would also mean that such a regime 
could be more easily developed to reflect what is fair and equitable rather than waiting until the resource is being 
exploited, when the regime would be more likely to reflect existing interests, regardless of whether this was fair or 
equitable. It would also avoid the problems of equity associated with allowing unregulated exploitation. It may, 
however, create a bureaucratic weight that industry cannot support, resulting in a situation where the resources are 
not developed. This, of itself, may be a desirable outcome on the basis that these resources should be protected as 
common heritage until all can participate effectively and equally in their exploitation.
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16. Arguments for an entirely new regime include the fundamentally different requirements and pressures of 
utilising genetic resources, arising from the fact that it is a non-consumptive process that is quite distinct from the 
more conventional and consumptive use of marine resources, such as fishing or mining. These distinctions question 
the applicability of the UNCLOS rubric at all. Furthermore, given that the minerals have been treated separately 
under UNCLOS, why not do the same with genetic resources? Finally, the fact that the regime originally envisaged 
by the 1982 UNCLOS was never accepted or applied in practice provides an ominous precedent with regard to 
genetic resources.

17. On the other hand, the difficulty of establishing a new international authority, along with the unacceptable 
equitable consequences of leaving the resources in a state of open access and the sensibility of drawing as much as 
possible on existing structures and regimes, supports an approach that organically develops a regime out of the CBD 
or UNCLOS. On this basis, even developing a new regime would be best done within the existing structures 
provided by the FAO, UNCLOS or the CBD. A pragmatic or organic approach would mean concentrating on 
controlling current and foreseeable uses and not being overly concerned with future uses, which may not eventuate. 
For the moment, marine genetic resources are largely being used for research purposes. UNCLOS contains a 
number of provisions dealing with marine research which cover the use of genetic resources of the seas.18 The 
organic approach would therefore build upon this existing regime, developing controls and implementing equitable 
benefit-sharing within UNCLOS. Equitable sharing is ensured under UNCLOS by its requirement that all research 
be for the "benefit of mankind". How this might be applied in practice has not yet been elaborated, but it is likely to 
build upon the technology transfer, information exchange and research and training provisions of UNCLOS, which 
are similar to the CBD provisions and in any event override the CBD's to the extent that they conflict. These 
provisions do not, however, properly deal with the results of marine research; neither do they touch upon how the 
benefits of commercialisation of marine genetic resources should be shared equitably.

18. Regardless of which approach is adopted, there are a number of common and familiar legal issues that would 
need to be addressed in order to ensure that the regime that does emerge governs the use of marine genetic resources 
in line with the principles of the CBD. Issues such as retaining access for scientific research, avoiding unnecessary 
obstacles to commercial exploitation whilst at the same time being able to control unreasonable ones, avoiding the 
political problems that arose with developing the legal regime governing the use of the mineral resources of the 
Area, and identifying the beneficiaries all need to be resolved before an effective regime that ensures the equitable 
sharing of benefits can be implemented.

19. At the moment any consideration of these long-term considerations is hampered by a lack of information and 
knowledge surrounding the use of genetic resources from the deep sea-bed. Without this basic knowledge, 
decisions about the type of control that is to be preferred, possible or even practical cannot be made. The rest of this 
report will briefly review existing information on these activities in order to give some guidance to the SBSTTA as 
to what further studies might be necessary in order to undertake a study of the relationship between the Convention 
and UNCLOS on this matter.
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3. MARINE GENETIC RESOURCES
20. Marine biological diversity is well-known for its extraordinary diversity at the phylum level, or the basic 
body plan of organisms. Of the 33 known phyla, 32 of these are found in the sea--15 exclusively so, while another 
five are comprised of species more than 95% of which are marine (Ray 1988). Estimates of species diversity in the 
sea are growing, and one recent deep-ocean study put this number as high as 10 million, roughly comparable to that 
of terrestrial species diversity (Grassle 1992). Evidence is growing for high chemical diversity in the sea as well.

21. Molecular diversity from genetic resources is enormous. No reliable estimates exist for the number of 
marine genetic resources screened to date. Marine invertebrates, usually sessile and/or soft-bodied, have intrigued 
marine natural products chemists for decades. Scientists have followed a so-called "bio-rational" approach to 
screening, arguing that, with such seemingly vulnerable body plans, these invertebrates must have evolved effective 
chemical defenses as a survival strategy (Scheuer 1990). In fact, marine natural products, toxins in particular, are 
noteworthy for exhibiting highly complex chemical structures.

22. While the potential molecular diversity among marine organisms is high, the potential molecular diversity 
among microbes, both terrestrial and marine, is probably higher still, perhaps by orders of magnitude (Paleroni 
1994). Many microbes, including dinoflagellates, can be cultured directly from the water column. There is also a 
growing panel of techniques available for culturing symbiotic or commensalist microbes such as bacteria, 
cyanobacteria and algae from the tissues of fish and other macroorganisms.

23. Substantial circumstantial evidence now exists that chemically interesting natural products previously 
thought to be produced by marine invertebrates are actually produced by microflora closely associated with host 
species. For example, a group associated with researchers at the Scripps Institute of Oceanography recently 
identified novel antibiotics produced by a marine Streptomyces species (Trischman 1994). The bacterium was 
originally isolated from a jellyfish.

24. As the technology for culturing marine microbes develops, it is likely that interesting organisms will be 
discovered in a wide range of marine hosts. Thus, conventional predictions about which marine species will yield 
economically valuable chemicals are probably no longer valid. If it is true that most if not all marine species provide 
critical microhabitats for microorganisms producing potentially valuable compounds, this would imply a high 
biodiversity value for all marine organisms, compounding the value of highly diverse ecosystems such as coral 
reefs.

3.1 Genetic Resources Found in International Waters
25. The bottom of the deep ocean, dark and hence devoid of photosynthetic activity, has been likened to a desert 
in terms of species diversity. With no source of energy and carbon other than a thin drizzle of debris from above, the 
ocean floor as an ecosystem exhibits essentially zero primary production (Norse 1993). Two exceptions to this 
general rule are known, both of which are benthic ecosystems characterized by energy sources other than light.
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26. Hydrothermal vents are mineral-rich regions in the ocean floor defined by the borders between continental 
plates. Deep sea vents are present at depths of 1800 to 3700 meters and are characterized by the ejection of 
superheated water that is saturated with minerals by the presence of underlying magma. These minerals include 
hydrogen sulfide, an energy source. An unusual ecosystem has evolved to exploit this energy source, known as the 
hydrothermal vent community, dependent upon specialized chemolithotrophic bacteria and bacteria-like organisms 
of the kingdom Archaea for primary production. Archaea represent an extremely old kingdom of life, probably 
descendants of the original cells to evolve on Earth (Woese et al 1990). Today they are found only in highly 
specialized niches, such as hydrothermal vent communities that exist as narrow skeins of life strung out along the 
ocean floor.

27. The only other known exception to the poverty of benthic biodiversity is the as yet poorly characterized 
communities of bacteria and archaea existing in deep-ocean sediments associated with petroleum seeps (Rueter et al
1994). Research expeditions drilling to 5000 meters have discovered the presence of chemolithotrophic 
microorganisms, apparently living off of the carbon and energy sources provided by the petroleum. These microbes 
living within deep-ocean sediments may well prove cosmopolitan, though further research is needed.

28. While both of these benthic ecosystems are good examples of the high ecosystem diversity of the sea, neither 
is particularly rich in species diversity as compared with coastal ecosystems. Hydrothermal vent communities 
contain bacterial "mats" engaged in autotrophic primary production, as well as a limited number of heterotrophic 
species including zooplankton such as crustaceans and siphonophores, grazers such as shrimp, and filter feeders 
such as mussels and tube worms (Jannasch 1995).

3.2 Coastal Genetic Resources

29. Higher marine species diversity is found in coastal ecosystems, and by far the greatest diversity is in the 
tropics, particularly southeast Asia and the South Pacific, the Indian Ocean, and the Caribbean Sea, making the 
waters surrounding tropical developing countries the richest marine source in the world for molecular diversity 
(Norse 1993). Examples of coastal ecosystems include coral reefs (with the highest species diversity), seagrass beds, 
oyster reefs, mangroves, salt marshes, and the continental shelf.

30. Preferred coastal marine organisms for genetic resources research and development are usually sessile and/or 
soft-bodied invertebrates such as coelenterates (corals), tunicates, soft-bodied mollusks such as sea hares and 
nudibranchs, bryozoans, sponges, and echinoderms (sea cucumbers and starfish). These organisms are likely to 
employ chemical defenses as a survival strategy due to the highly selective pressure of predation existing in coastal 
ecosystems. Additionally, recent work on culturing microorganisms isolated from the water column, shallow water 
marine sediments including oil seeps such as those observed in the deep ocean, or from marine animal hosts has 
yielded a promising array of new chemicals (Fenical 1993). Although known for their prominence in benthic 
hydrothermal vent communities, microbes of the kingdom Archaea have been discovered in cold water at shallow 
depths of 100 to 500 meters (DeLong 1992). These microbes may also yield interesting new chemicals as
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techniques are developed for culturing them.

4. THE BIOPROSPECTING OF MARINE GENETIC RESOURCES
31. Genetic resources research and development, also known as "biodiversity prospecting" or "bioprospecting," 
can be defined as the process of gathering information from the biosphere on the molecular composition of genetic 
resources for the development of new commercial products. Genetic resources, also known as natural products, 
comprise biological diversity measured at the smallest scale (larger scales being species and ecosystems). Genetic 
resources can yield either small organic molecules called secondary metabolites, gene-encoding proteins such as 
enzymes, or metabolic pathways linking enzymatic reactions in a process known as microbial fermentation. Though 
why organisms produce secondary metabolites is still debated, that these chemicals can have useful properties is 
well known. These properties have been exploited by humans for millenia as medicines, pesticides, cosmetics, and 
more.

32. Marine genetic resources are well-known for yielding chemicals exhibiting unusual or highly complex 
structural diversity (Scheuer 1994). Coral reefs harbour the greatest marine species diversity and, presumably, the 
greatest chemical diversity as well (Norse 1993). Additionally, harsh marine environments such as deep-ocean 
hydrothermal vents and the polar oceans are likely to yield valuable "extremophile" microorganisms adapted to 
living under extreme physiological conditions of heat, cold, pressure, pH, or salt concentration.

33. The use of naturally occurring genes by biotechnology industries has the potential to offer a number of 
benefits to developing countries. Biodiversity prospecting for genetic resources offers these countries an 
opportunity to derive income from the process of natural products research and development, creating economic 
incentives for biodiversity conservation. This process involves extracting economically valuable information (in the 
form of chemical structures, gene sequences, information on biological activity such as catalytic properties, or 
fermentation processes in the case of microbial isolates) from naturally occurring genetic resources. The potential 
economic worth of these processes to developing countries is considered in more detail in the Secretariat’s paper on 
the economic valuation of biological diversity prepared for this meeting of the SBSTTA (see document 
UNEP/CBD/SBSTTA/2/15).

34. Genetic resources can also be traded for non-monetary benefits, such as biotechnology useful for economic 
development. Given that monetary compensation for genetic resources is usually modest, trading for technology 
may be the more potentially rewarding strategy. Because future uses of genetic resources information cannot be 
known beforehand, what economists call the "option value" of this information is probably high. Option value 
relates to the amount one is willing to pay to conserve a resource for possible future use. Trading genetic resources 
for biotechnology may augment, in particular, research on tropical infectious disease, an area consistently 
underfunded worldwide despite some 600 million sufferers in developing countries (World Health Organization
1992).

4. BENEFITS FROM THE BIOTECHNOLOGICAL USE OF GENETIC RESOURCES

/.



UNEP/CBD/SBSTTA/2/15
Page 9

4.1 The Value of Collaborative Genetic Resources Research and Development
35. Genetic resources research and development can be conveniently divided into a series of value-adding 
processes, beginning with a biological inventory requiring accurate taxonomic identification. Such information- 
gathering in itself adds value to genetic resources. The taxonomic inventory of marine organisms differs from that 
of terrestrial organisms in that collection expeditions are costlier and samples must be frozen immediately, with the 
exception of marine microorganisms that are often cultured. Following inventory, the chemicals or genes are 
extracted from the genetic resource, and the extracts are tested to detect the desired biological activity. Often these 
tests for bioactivity involve measuring the manner in which the sample affects living systems such as animals, or 
individual cells derived from these living systems, or even biomolecules isolated from these cells.

36. For those biotechnology applications requiring the isolation of a pure chemical compound, or enzyme, or 
microbial strain, these biological assays or "bioassays" are used to guide the purification process. The genetic 
resources sample is fractionated into several components, each component is tested again for the presence of the 
biological activity, and the active component is further fractionated until a pure, biologically active principle is 
isolated. The further development of a biologically active principle into a commercial product is usually the most 
expensive and time-consuming process. Commercial development often involves extensive animal and/or human 
testing of a product, especially if it is intended for human consumption.

37. Because genetic resources research and development entails substantial financial risk to private companies 
seeking to develop commercial products, many firms seek out research collaborations as a risk-reducing strategy to 
maximize their ability to discover promising new chemicals or genes. Two strategies, outsourcing and in-licensing, 
are employed here.

38. Outsourcing entails contracting with private firms to supply certain value-adding services, such as sample 
collection, extraction, bioassay, etc. A sizeable industry has evolved to supply the outsourcing needs of large 
companies engaged in genetic resources research and development, involving suppliers such as natural products 
libraries or brokers and middlemen, and specialized companies offering bioassay or chemical purification services. 
These companies have evolved a market niche to profit from the process of research and development. Many of the 
highly publicized biodiversity prospecting contracts negotiated in recent years between private firms and research 
institutes or NGOs in biodiversity-rich developing countries are examples of outsourcing by large research and 
development firms. Companies that outsource discrete research and development tasks expect to pay the full cost of 
the research service being provided.

39. By contrast, in-licensing entails acquiring the rights to valuable chemicals, genes or microbes that have been 
previously identified independently by another research group. Large research and development companies may in- 
license promising research material from other firms, or, increasingly, from non-profit research institutes, including 
universities. This is particularly common in the United States and the European Community in the marine genetic 
resources field, as the cost of collecting expeditions can be high. In these countries, marine collecting expeditions 
are usually financed by government research grants, as is subsequent basic research on the molecular properties of

/.



UNEP/CBD/SBSTTA/2/15
Page 10
the marine organisms brought back to the laboratory. However, private firms sometimes finance a portion of basic 
research costs (but not the costs of marine collecting expeditions) in return for rights to promising research material.

40. The results of a study performed in the United States in 1991 by the University of Maryland Biotechnology 
Institute showed that greater than 95% of the funding for marine biotechnology research at academic institutions 
came not from the private sector but from government (Zilinskas et al 1995). Nevertheless, 52% of academic 
respondents indicated that they had some form of collaboration with private industry.

41. By contrast, in Japan there is an unusually high degree of cooperation, including financial cooperation, 
between companies and government and academia. It is not uncommon for private companies to pool their 
resources with those of the government in financing collecting expeditions and basic research (Sochaczewski 1995, 
Zilinskas 1995). Up to 80% of marine biotechnology research in Japan is funded by the private sector.

42. Compensation for value-added research material provided to private research and development companies 
usually includes a balance of up-front compensation and market share (royalties offered as a percentage of sales on 
commercialized products). Like up-front compensation, market share increases with increasing value added by the 
provider. Note that, particularly in the United States and the European Community, it is rare for companies that in- 
license promising new research material from nonprofit research institutes to pay the full cost of the research that 
led to the discovery. In essence then, it is the governments of developed countries that subsidize the research and 
development costs of their own biotechnology industries by providing research grants to nonprofit research 
institutes, including universities, which in turn can generate promising research material for commercial 
development by industry.

4.2 Collection and Gathering of Marine Genetic Resources
43. Obviously, access to marine genetic resources, especially from the deep sea-bed poses some significant 
problems that have limited the use of these resources by biotechnology. Currently, there is little reliable information 
on the collection of these resources, and what does exist is largely unsubstantiated.

44. Both benthic and sedimentary ecosystems of the deep sea-bed are extremely costly to sample. Taxonomic 
inventories of hydrothermal vent communities must be conducted by scientists encased within deep diving 
submersibles, of which there are perhaps five worldwide capable of reaching these ecosystems (Walsh 1990). 
However, some researchers are beginning to experiment now with the use of remote submersibles (Norman 
Wainwright, personal communication). Typical deep-ocean scientific expeditions can cost up to $30,000 per day, 
and usually last from one to two weeks. Many benthic microorganisms recovered in this way can be cultured in the 
laboratory, often at atmospheric pressure (Jannasch et al 1995). Microbes sampled from especially deep locales are 
sometimes brought to the surface in pressure cells and maintained at high pressure for laboratory study (Jannasch et 
al 1996). As mentioned previously, governments of industrialized nations heavily subsidize deep ocean collecting 
expeditions through grants for basic marine science. For example, the European Community funds benthic genetic 
resources research and development through its Extremophile Biotechnology Programme.
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45. A number of private pharmaceutical and biotechnology companies in Japan cooperate closely with the 
government in funding international marine collecting expeditions. In the United States and the European 
Community, private companies are more likely to pay for the isolation and culturing of microorganisms collected 
previously by expeditions funded by government research grants. In some cases, collaborating companies have 
signed formal agreements with marine biology research institutes, providing money to cover the costs of culturing 
marine microbes or of isolating useful enzymes, but not to cover the much higher costs of collecting them. Market- 
share agreements are also usually part of these contracts (F-D-C Reports 1995). The high financial risk of 
developing new biotechnology products, especially pharmaceuticals, deters private companies from financing their 
own deep ocean collecting expeditions.

46. Coastal genetic resources are far more accessible than benthic genetic resources, and are generally collected 
by scuba diving at depths of less than 100 meters or by dredging at depths of between to 500 and 1000 meters on 
the continental shelf (D’Auria et al. 1993). Sampling methods are relatively cheap, and, combined with the higher 
species diversity of coastal ecosystems, the result is that there are far more collectors engaged in coastal biodiversity 
prospecting. Virtually all of the governments of industrialized countries finance coastal genetic resources collecting, 
whether through academic research grants or by contracting with oceanographic research institutes to collect for 
government research programs. As well, it has been economical for private companies to employ divers as 
collectors, either utilizing in-house marine biology expertise or by outsourcing to contractors.

47. Of all the industrialized countries, Japan leads the world in its investment in marine biotechnology. In 1992, 
Japan’s total marine science and technology budget was $457 million, with approximately 80% of this money 
coming from Japanese industry (Zilinskas et al 1995). In Japan, government-private sector partnerships fund 
international marine genetic resources collecting expeditions by Japanese research institutes (Sochaczewski 1995). 
By comparison, the United States government spent some $45 million on marine biotechnology in 1992 (Zilinskas 
et al 1995). The U.S. National Cancer Institute employs a private marine research institute to collect marine genetic 
resources, also from the tropics. The European Community also funds international marine genetic resources 
research.

48. The list of molecules derived from coastal genetic resources that exhibit interesting pharmaceutical 
properties, some of which are already in human clinical trials, is too long to chronical here. Examples include 
anticancer compounds (didemnin, halichondrin B, halomon, dolastatin 10, ecteinascidin 743, and bryostatin 1; see 
Flam 1994 for a review), antivirals (macrolactins), antibiotics (istamycins A and B, mimosamycin), antifungals 
(swinholide A), anti-inflammatory agents (manoalide), and hormonal modulators (Sternberg 1994). Coastal genetic 
resources have yielded industrial enzymes such as proteases and collagenases from several marine Vibrio species 
(Deane et al. 1987) and are also studied for clues for the development of new agrochemicals (Cardellina 1986). 
Coastal genetic resources are also the source of all marine biomaterials studied thus far, and the source of extremely 
potent toxins, some of which may have applications as anticancer drugs or as diagnostic and research tools 
(tetrodotoxin, palytoxin, ciguatoxin, saxitoxin; Swift and Swift 1993). Coastal marine genetic resources are also of 
interest to the cosmetics industry, and may one day yield new sunscreens and other skin-care products. For example, 
an anti-inflammatory agent derived from a tropical coral is under development as a skin-care product by a major
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cosmetics firm (Jacob 1996). Finally, even higher marine animals have yielded promising new pharmaceutical 
leads. One example is squalamine, an antibiotic isolated from cartilage of the dogfish shark Squalus acanthias 
(Moore et al. 1993).

4.3 Biotechnology Use of Marine Genetic Resources
49. The uses of marine genetic resources in the biotechnology industry are many and varied. Although there has 
been no comprehensive survey of the extent to which industry uses marine genetic resources to develop new 
products, surveys of other aspects of this use give some indication as to the market size and potential. Further 
details about the overall contribution of naturally occurring genetic resources to these industries are provided in the 
Secretariafs paper on the economic valuation of biological diversity prepared for this meeting of the SBSTTA (see 
document UNEP/CBD/SB STTA/ 2/15).

1. Industrial Enzymes:

50. Besides investigating small chemical compounds, biotechnology companies also study complex proteins, 
known as enzymes, which catalyse chemical reactions. The goal of industrial enzyme research and development is 
to identify enzymes with commercially-valuable properties. Worldwide sales of industrial enzymes exceeds $1 
billion (Kelly 1996).

51. Industrial enzymes are used by a plethora of industries as cost-effective and environmentally sensitive 
substitutes for chemical processing. Examples include those used in detergent formulations, in food processing, for 
the production of pharmaceuticals, for processing textiles, wood pulp and paper, and for the production of fine and 
specialty chemicals. For example, proteases, which are enzymes that degrade proteins, are particularly useful in 
commercial laundry detergents for removing stains containing protein (Deane 1987). The textile industry uses 
enzymes called cellulases to break down cotton fibers for such processes as "stonewashing", surface polishing, and 
softening.

52. Industrial enzymes must be stable to extremes of temperature, pH, and salt concentration. For this reason, the 
isolation and characterization of enzymes from a special class of microorganisms known as "extremophiles" may 
yield useful new products for this industry. The deep sea-bed provides many example of these extremophiles and 
consequently may be of interest to companies involved in developing enzymes for this sector.
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2. Biotechnology Enzymes:

53. A related application of industrial enzymes is their use as research tools in biotechnology. The goal of 
biotechnology enzymes research and development is to identify enzymes that are capable of carrying out very 
specific molecular tasks, usually related to the modification of DNA or RNA, for the creation of genetically 
modified organisms or for diagnostic procedures. These enzymes go by a variety of names, including restriction 
endonucleases, RNA and DNA polymerases, alkaline phosphatases, kinases, reverse transcriptases, ligases, and so 
on. The market for these enzymes has been estimated to be at least $600 million (New York Times 1993).

54. The isolation of enzymes from "extremophiles", bacteria or bacteria-like microbes from the kingdom 
Archaea that are adapted to living in markedly hot, cold, acidic, basic, pressurized, saline or mineral-rich 
environments, is of particular interest to biotechnology companies seeking to market new research tools. For 
example, a ubiquitous and powerful biotechnology process known as the "polymerase chain reaction" (PCR) 
depends upon an unusually thermostable enzyme known as Taq DNA polymerase to replicate DNA in a test tube. 
The enzyme must be able to withstand the alternating cycles of heating and cooling inherent to the PCR process.

55. Taq DNA polymerase is derived from a species of thermophilic bacteria, Thermus aquaticus, originally 
isolated from a hot spring in the western United States. In 1991 Hoffman-Laroche, a Swiss pharmaceutical 
company, paid more than $300 million to Cetus Corporation, an innovative biotechnology company that invented 
PCR and the novel use for Taq DNA polymerase, for exclusive world rights to the process. Sales of Taq DNA 
polymerase in Europe alone reached $26 million in 1991 (Roberts 1992). Worldwide sales of PCR enzymes are in 
the range of $50-100 million, and the market for biotechnology enzymes derived from extremophiles is forecast to 
grow at 15-20% per year (Frank Robb, personal communication, and New England Biolabs, Inc., Beverly, 
Massachusetts, USA).

56. Harsh marine environments, such as deep-ocean hydrothermal vents, polar oceans, and extremely saline 
bodies of water, have also yielded valuable extremophile microorganisms for this and other biotechnology 
processes. The identification of new "hyperthermophiles" from deep-ocean hydrothermal vents has generated a 
modicum of press coverage recently (see for example New York Times 1993, Financial Times 1995, Nikkei Weekly
1995). Due to the high water pressures at the depth at which hydrothermal vents are found, water temperatures can 
exceed that of the boiling point at sea level. This environment has given rise to some of the most unusual 
microorganisms on the planet, able to grow at temperatures exceeding 100 degrees Celsius. Enzymes isolated from 
hyperthermophiles show a corresponding tolerance for high temperatures (Jannasch 1995).

57. There is also a need for extremely heat-sensitive enzymes as biotechnology research tools. Running
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biotechnology reactions with heat-sensitive enzymes allows for better control over the reaction process, since 
reactions can be terminated by heating to destroy the enzyme. Since heating a reaction mixture can also affect the 
products of the reaction, use of heat-sensitive enzymes allows scientists to stop the reactions at lower temperatures. 
Heat-sensitive enzymes are derived from cryophiles, organisms living in cold environments. At least one heat- 
sensitive product, Shrimp Alkaline Phosphatase, is derived from a species of Antarctic shrimp found in extremely 
cold polar waters (Olsen 1991).

58. Biodiversity prospecting for biotechnology enzymes begins not with proteins, but with cellular DNA. DNA 
is extracted from the organisms of interest, usually cultured microbes (sometimes it is merely isolated as 
"environmental DNA" from seawater samples containing recalcitrant organisms not easily cultured), and amplified 
by PCR to make more copies of the DNA. The purified DNA is next transcribed to RNA and expressed as protein. 
The proteins are then bioassayed for the presence of the desired activity, for example the ability to polymerize DNA, 
or to cleave it in a site-specific manner.

59. Along with the industrial enzymes described in the previous section, scientists are studying the 
structure/function relationships that govern the catalytic properties of enzymes, hoping to understand and to one day 
actually design particular properties into these enzymes (Borges et al. 1996). By isolating and identifying enzymes 
derived from organisms living in a variety of environments, scientists are also trying to develop panels of enzymes 
for industrial applications, each with a different temperature/activity profile.

3. Industrial Microbes:

60. The goal of industrial microbial research and development is to identify microorganisms possessing valuable 
metabolic processes that can be exploited for industrial use, usually involving biological degradation. Extremophilic 
microbes are also useful to this industry, as some have been found living on unusual carbon and energy sources, 
including petroleum. The industrial uses of microbes include industrial wastewater treatment, municipal wastewater 
treatment, bioremediation of contaminated soils, bioleaching of mineral-rich ores, food processing, and institutional 
services such as janitorial services. Worldwide sales of industrial microbes have been estimated at approximately 
$680 million (Perez 1995).

61. Environmental biotechnology requires microbes capable of degrading or sequestering synthetic compounds 
or heavy metals for the bioremediation of contaminated soils, or petroleum for the bioremediation of oil spills 
(Leahy and Colwell 1990). A related application is the bioleaching of copper, uranium and gold-bearing ores, in 
which microbes are used to solubilize metal ions present in mined rock (Rawlings and Silver 1995).

4. Pharmaceuticals:

62. The goal of pharmaceutical research and development is to identify small chemical compounds that are non- 
toxic to the patient yet effective against disease. Of all the markets for genetic resources-derived commercial 
products, the world pharmaceuticals market is the largest, with 1994 sales of $256.2 billion (Scrip 1996). Some 
have estimated that as much as 40% of prescription drugs are derived from natural sources, though it is clear that
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the majority of these come from microbial sources, rather than botanical or marine organisms. For example, 
terrestrial actinomycetes, a class of gram-positive bacteria, have yielded the majority of antibiotics discovered in the 
last half-century (Okami 1988). Fermentation broths, prepared by culturing the microbes under diverse conditions to 
induce them to produce unusual secondary metabolites, are the key starting material for antibiotic drug discovery. 
There is growing evidence that substantial actinomycetes diversity exists in marine environments as well (Takizawa
1993). Another area of commercial use of marine genetic resources is the application of well-known toxins, derived 
from marine genetic resources, to potential pharmaceutical applications (Zilinskas, et al 1995).

5. Biomaterials:

63. Other markets for marine natural products include marine industrial or biotechnology products based on 
such marine polymers such as chitin, carrageenan, or other polysaccharides (Harvey 1988, Abu 1992, Singleton 
1988). Marine natural products may also offer clues to the "bioengineering" of surfaces to reduce or prevent 
biofouling of ship hulls and other submerged structures by sessile marine organisms (Curtin 1985).

5. CONCLUSION
64. For the moment it appears that the commercial potential of coastal genetic resources is much greater than the 
commercial potential of benthic and polar genetic resources. In addition, benthic and polar genetic resources are far 
costlier to sample, further increasing the risk involved in their commercial development. Without heavy government 
subsidy, it is unlikely that there would be any private-sector development of these genetic resources. By contrast, the 
financing of coastal genetic resources research and development is within the acceptable risk limits for private- 
sector investment.

65. Research on extreme ecosystems has yielded valuable new extremophiles capable of living at a variety of 
temperatures, pressures, and on a number of carbon and energy sources. The extent to which new, commercially 
useful extremophiles may come from the deep sea-bed is not known. Consequently, the economic value of this 
market is entirely speculative and, to date, unrealised.

66. Although public scrutiny has highlighted the contribution of benthic and polar genetic resources to this field, 
extremophiles are also derived from both coastal and terrestrial ecosystems. Developing countries in particular are 
blessed with a number of unusual and extreme habitats, including regions of high vulcanism characterized by high 
temperature, extremes of pH and salinity, anaerobic conditions, or saturated mineral solutions. Other unusual 
habitats include subsurface petroleum reserves, which may contain hydrocarbon-metabolizing microbes, or cold 
alpine environments likely to harbour cryophilic organisms. Extremophile research is still in its infancy. Scientists 
from developing countries are in a position to learn a great deal from their counterparts in developed countries. 
Indeed, the equitable sharing of this benefit may be the only profit that can realistically be expected from the genetic 
resources of the deep sea-bed for many years to come.

67. What is clear from the survey is that the collection, use and control of the genetic resources of the deep sea-
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bed is quite different to that of genetic resources found within the national jurisdictions of states. The lessons of 
other regimes, such as the regime governing Antarctica, point to the benefits of considering these types of issues 
before strong commercial interests are developed and of considering them on the basis of best-available knowledge. 
On the other hand, developing complex international regimes for governing the use of potentially "valuable" 

resources has rarely proven to be a successful strategy for their equitable use or a valuable use of international 
resources. Furthermore, the knowledge base on which to make informed and appropriate decisions about how this 
area might be controlled is almost non-existent. Such a situation points to the clear need for more research from all 
relevant parties. The SBSTTA, as the only scientific, technical and technological authority under the Convention to 
provide advice to the Conference of the Parties, obviously has an important role in developing the necessary 
understanding of the area to make the appropriate decisions.
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Notes

1. Article 82.
2. Article 61, which, for example, imposes an obligation to "ensure through proper conservation and management 
measures that the maintenance of the living resources in the EEZ is not endangered by over exploitation". States 
must also cooperate with other states in the conservation of management of shared stocks (article 61(2)).
3. Article 62.
4. Defined in Article 77(4) as living organisms that, "at the harvestable stage, either are immobile on or under the 
sea-bed or are unable to move except in constant physical contact with the sea-bed or sub-soil".
5. Preambular Paragraph 6 of UNCLOS.
6. Article 87(1)(e) and (f).
7. Article 116.
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8. Article 117.
9. Article 118.
10. Article 1(1).
11. Articles 133(a) and 136.
12. Article 135.
13. Article 137(2).
14. Article 137(1).
15. Annex III, Article I.
16. An alternative interpretation which results in the same conclusion is to consider them as coming within the 
rubric of "living resources" which is defined in wide enough terms to include genetic resources. As such, they 
would be outside the special conditions which apply to mineral resources and freely accessible.
17. Article 87(1)(e).
18. See Article 143(1) (Promote international cooperation in marine scientific research in the Area) and Article 242 
(Promote international cooperation in marine scientific research).
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I. INTRODUCTION
1. Article 25 of the Convention on Biological Diversity establishes the Subsidiary Body on Scientific, 
Technical and Technological Advice (SBSTTA) to provide the Conference of the Parties (COP) and, as appropriate, 
its other subsidiary bodies with timely advice relating to the implementation of the Convention. Paragraph 2 of 
Article 25 of the Convention provides that "under the authority of and in accordance with guidelines laid down by 
the Conference of the Parties, and upon its request, this body shall:

(a) Provide scientific and technical assessments of the status of biological diversity;
(b) Provide scientific and technical assessments of the effects of types of measures taken in 

accordance with the provisions of this Convention;
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(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;

(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. At its first meeting, held in Nassau, The Bahamas, from 28 November to 9 December 1994, the Conference 
of the Parties decided that the SBSTTA shall consider at its first ordinary meeting its modus operandi, taking fully 
into account all views expressed on this matter at the first meeting of the Conference of the Parties and submitted to 
the Secretariat in writing by the end of February 1995, as well as the need to draw on relevant institutional 
structures.
3. The first meeting of SBSTTA had before it a note from the Secretariat, document 
UNEP/CBD/SBSTTA/1/2, which took into account the views of the first meeting of the Conference of the Parties, 
the views submitted in writing to the Secretariat, and the experience of other relevant institutions. The views 
expressed by governments during the meetings of the Intergovernmental Committee on the Convention on 
Biological Diversity held in Geneva, Switzerland (11 - 15 October 1993), in Nairobi, Kenya (20 June to 1 July
1994), and of the Open-ended Intergovernmental Meeting of Scientific Experts on Biological Diversity held in 
Mexico City, Mexico (11 - 15 April 1994), were also considered. Written contributions received by the Secretariat 
were contained in document UNEP/CBD/SBSTTA/1/Inf.1. On the basis of these views and those expressed at the 
meeting, the SBSTTA adopted recommendation I/1 on the modus operandi of the SBSTTA.
4. The second meeting of the COP endorsed this modus operandi of the SBSTTA in decision I/1. Paragraph 
3 of decision I/1 also requested that the SBSTTA keep under review its modus operandi with a view to improving 
its functioning on the basis of experience gained.
5. Accordingly, the Executive Secretary requested submissions on the modus operandi of the SBSTTA in a 
letter sent out on 30 November 1995.
6. At its meeting on 3 and 4 May 1996, the Bureau of the SBSTTA suggested that the SBSTTA may wish to 
consider reviewing its modus operandi in light of the experience of the previous year.
7. The purpose of this note is to assist the second meeting of the SBSTTA in reviewing its modus operandi. 
The suggested changes are based upon comments received by the Secretariat on the existing modus operandi, 
which are based upon the experience gained so far in the operation of the SBSTTA. The note presents the 
suggestions in the order that they are relevant to the provisions of the modus operandi.
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8. Article 23, paragraph 3, of the Convention provides that the Conference of the Parties shall by consensus 
agree upon and adopt rules of procedure for itself and for any subsidiary body it may establish. At its first meeting, 
the Conference of the Parties adopted its rules of procedure as contained in the annex of its decision I/1. Rule 26, 
paragraph 5, of the rules of procedure of the Conference of the Parties provides that unless otherwise decided by the 
Conference of the Parties, the rules of procedure of the Conference of the Parties shall apply mutatis mutandis to the 
proceedings of subsidiary bodies established under the Convention. It also provides that should the SBSTTA 
consider it beneficial to change some of those rules, it may suggest any appropriate changes to the Conference of the 
Parties.
9. Rule 21 of the rules of procedure provides that the term of office for the members of the Bureau is from 
their election until their successors are elected at the following meeting. As the election of officers is normally one 
of the first orders of business at any meeting, this means that the Bureau that undertook the preparatory work for the 
meeting is not the same Bureau present at the meeting. Rather the Bureau is composed of members who where only 
elected at the beginning of the meeting. Such an arrangement has meant that the experience of the members of the 
Bureau has not been fully utilised. In order to fully utilise the experience of the Bureau and to thereby facilitate the 
efficiency of the meetings of the SBSTTA, the SBSTTA may wish to consider delaying the election of officers until 
the end of its agenda or, alternatively, recommending to the COP that term of office of the members of the Bureau 
be altered so as to run from the end of the meeting at which they were elected to the end of the following meeting.
10. The note prepared by the Secretariat for the first meeting of the SBSTTA on the modus operandi 
(document UNEP/CBD/SBSTTA/1/2) observed that "taking into account the technical and scientific character of 
the input required from the SBSTTA, the members of the SBSTTA Bureau could be elected for a duration of two 
years." Such a suggestion was also made in the preparatory process of the first meeting of the COP in order to 
enhance the continuity of the work and to ensure better use of the institutional memory that members of the Bureau 
attain during their term in office. The experience of the members of the Bureau over the last year has illustrated and 
emphasised the value of this institutional memory in efficiently conducting the work of the Bureau. Consequently, 
the SBSTTA may wish to reconsider the length of the term of office for the members of the Bureau.
11. Additionally, and in order to ensure greater institutional continuity and better use of the institutional 
memory of the Bureau, the SBSTTA may also wish to consider staggering the terms of office for the members of the 
Bureau.

III. FREQUENCY AND TIMING OF THE SBSTTA
12. The first meeting of the Conference of the Parties decided that the SBSTTA shall meet "sufficiently in 
advance of each meeting of the Conference of the Parties to enable its report to be considered by Parties in their 
preparation for the meeting of the Conference of the Parties. Pursuant to the decisions of the first Conference of the 
Parties regarding the convening of its organs, a time-frame of at least two months is required between any meeting 
of the SBSTTA and the convening of an ordinary meeting of the Conference of the Parties” (see paragraph 1 (c) of 
its decision I/7).
13. The modus operandi of the SBSTTA also provides, in paragraph 6, that the SBSTTA "shall meet annually 
and sufficiently in advance of each regular meeting of the Conference of the Parties".
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14. The first meeting of the SBSTTA was held from 4-8 September 1995. The following meeting of the COP 
was held from 6-17 November 1995. This meeting was proceeded by the following regional meetings: the African 
Regional Meeting, which was held from 9 to 10 October 1995; the Latin American and Caribbean Regional 
Meeting, which was held from 18 to 19 October 1995; and the Asian Regional Meeting, which was held from 4 to 5 
November 1995.
15. This meeting of the SBSTTA is to be held from 2-6 September 1996, and is to be followed by the third 
meeting of the COP from 3-17 November 1996. The third meeting of the COP is also to be proceeded by various 
regional meetings and, even though the dates are yet to be finalised for these meetings, it is likely that the timing for 
these meetings will be similar to the previous year.
16. The schedule for the meetings of the Convention means that for many Parties there is not enough time to 
properly consider the results of the SBSTTA meeting by way of preparation for the COP processes. For example, 
the period between the SBSTTA meeting and the regional preparatory meetings for the COP mean that for many 
Parties it is difficult to undertake full and proper consultations within the relevant ministry let alone wider 
consultations with other ministries and the public. Such problems limit the extent to which the report of the 
SBSTTA and the advice it contains can be properly incorporated into the work of the Convention.
17. Accordingly, the SBSTTA may wish to recommend holding future meetings of the SBSTTA earlier in the 
year so as to allow more time for the recommendations of the meeting to be considered. It has been suggested in the 
contributions to the Secretariat on this matter that the SBSTTA may wish to consider setting a date in July, 1997 for 
the next meeting of the SBSTTA by way of trial for the overall review of the SBSTTA to be conducted at the 
following meeting of the COP in November 1997.
18. The modus operandiof the SBSTTA also provides, in paragraph 6, that the duration of the meeting of the
SBSTTA is to be "determined by the Conference of the Parties". The first meeting of the COP in 1994 determined 
that annual meetings of five days’duration are appropriate for the SBSTTA.
19. The SBSTTA may wish to consider the duration of its meetings. In light of its heavy workload, the
contributions that the Secretariat received on the matter and the experience of the first meeting of the SBSTTA -- in 
particular, the difficulty that this meeting experienced in fully considering all items on the agenda -- the SBSTTA 
may wish to consider recommending to the COP that the duration and/or the frequency of the meetings of the 
SBSTTA be altered.

IV. DOCUMENTATION
20. The modus operandi provides, in paragraph 7, that the documentation for the meetings of SBSTTA will be
concrete, focused, draft technical reports and will include proposed conclusions and recommendations for 
consideration by the SBSTTA. In order to facilitate the proposal of recommendations that are useful, practical and 
concrete, the SBSTTA may wish to consider developing a list of options as to the type of recommendations that 
these reports should call for.

V. ORGANISATION OF WORK 
Thematic approach for meetings of the SBSTTA and the COP
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21. The terms of reference of the SBSTTA are contained in paragraph 2 of Article 25 of the Convention. The 
medium-term programme of work is, however, largely determined by the programme of work of the COP. The 
enormous breadth of the programme, as has been previously noted, means that developing specific and concrete 
advice on all the issues is not possible. Accordingly, the first meeting of the SBSTTA focused its attention on the 
consideration of item 5.5.3 of the agenda and the provision of advice on the scientific, technical and technological 
aspects of the conservation and sustainable use of coastal and marine biological diversity. The contributions that 
the Secretariat received widely acknowledged that such an approach allowed the first meeting of the SBSTTA to 
develop more particular and useful advice. In light of this experience, the SBSTTA may wish to consider adopting 
a thematic approach for future meetings of the SBSTTA. Accordingly, the SBSTTA may wish to also consider the 
establishment of some mechanism to assist the COP in determining which themes future meetings of the COP and, 
in turn, the SBSTTA, may consider.
Informal working groups: rosters of experts and liaison groups
22. Taking into account the amount and complexity of items on its agenda, the SBSTTA may wish to further 
consider the organization of its work during the meetings. Paragraph 8 of the modus operandi allows for the 
establishment of two open-ended sessional working groups of the SBSTTA to operate simultaneously during 
meetings of the SBSTTA. The first meeting of the SBSTTA relied upon the establishment of two such working 
groups to consider all the items on the agenda. Two working groups have been recommended for the second 
meeting of the SBSTTA. The crucial role that these working groups have played in facilitating effective decision- 
making points to the value of considering other types of open-ended informal contact groups and/or formal working 
group(s) or committee(s) that could contribute to the work of the SBSTTA. The establishment of open-ended 
informal contact groups would allow the SBSTTA to adjust, in a flexible manner, the organization of its work to the 
needs and requirements of each of its meetings.
23. The decisions of the second meeting of the COP also recognised the importance of intercessional work by 
the SBSTTA. This is manifest in calls for the establishment of a roster of experts and the liaison groups. Moreover, 
the Secretariat received a number of contributions calling for more informal intercessional work based on the 
greater use of liaison groups and rosters.
24. Furthermore, the experience of the SBSTTA so far has emphasised a clear need for more intercessional 
activities. The benefits from increasing the intercessional activities include: (a) being able to advise the meetings of 
the COP in a more contemporaneous interactive fashion; (b) being able to better support the work of the Secretariat;
(c) an ability to support the work of the Convention as whole; (d) assisting Parties to prepare national reports and 
the Secretariat to synthesis such reports; and (e) better preparation for the meetings of the SBSTTA, which would in 
turn increase the efficiency of such meetings.
25. There has been widespread support for the greater use of establishing expert working groups drawn from a 
roster of experts. This mechanism was adopted by the COP to assist the Executive Secretary in developing a 
medium-term programme of work for the conservation and sustainable use of marine and coastal biological 
diversity. Compiling country-determined rosters has proven to be a lengthy process, delaying implementation of the 
programme of work. An intermediate alternative, which could expedite the process of constituting rosters, might be 
to rely upon the use of existing panels that have relevant expertise. Such an intermediate mechanism would also 
encourage both cooperation with these other panels and, in turn, processes, as required by decision II/13 of the 
COP. In light of paragraph 11 of the modus operandi, the list of panels should not be restricted to governmental 
panels but should also include panels of intergovernmental organisations and non-governmental organisations. The
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Bureau of the SBSTTA could play a supervisory and coordinating role over these teams by selecting lead authors 
and developing broad mandates for the programme of work envisaged to be appropriate for the team. Such an 
arrangement would help focus the efforts of the SBSTTA in the development of specific recommendations and 
advice and would enable it to draw on a wide body of expertise.
26. Once the rosters are compiled there is no prescribed procedure for selecting small groups of experts. 
Selection could be guided by applying the provisions of the modus operandi mutatis mutandis. However, this 
leaves much to be determined. There are numerous other relevant examples which could be examined to develop a 
selection procedure, including the Global Environment Facility’s Scientific and Technical Advice Panel or the 
Dispute Resolution mechanism for the World Trade Organisation. The SBSTTA may wish to consider requesting 
the COP to consider such examples with a view to developing a selection procedure for the SBSTTA.
27. Another intercessional activity emphasised by the decisions of the second meeting of the COP, supported 
by the Bureau of the SBSTTA and mentioned in the contributions received by the Secretariat, was a greater use of 
the liaison groups provided for in paragraph 10 of the modus operandi. A number of matters that the COP has 
sought advice about from the SBSTTA might benefit from consideration by liaison groups. These include: the 
CHM; economic advice, particularly on the types of processes and activities that have an adverse impact on the 
components of biological diversity; developing a list of such activities in line with Article 7 and Annex I of the 
Convention (which will be considered by the third meeting of the COP in November); the development of 
indicators for the Convention; and implementing the Jakarta Mandate on Marine and Coastal Biological Diversity. 
These issues would all benefit from the use of an intercessional liaison group, which could allow the SBSTTA to 
provide better advice the COP in a more iterative way than simply relying upon recommendations.
28. The modus operandi, however, provides little guidance to the SBSTTA as to what exactly a liaison group 
is, how it differs from an ad hoc panel of experts, for what type of situations it might be the preferred intercessional 
activity, or how the provisions of the modus operandi apply to their use. More detailed guidance in the modus 
operandi may well encourage their use. The SBSTTA may therefore wish to consider: (a) the purposes of liaison 
groups and how they differ from other types of intercessional working groups; (b) the procedure for selecting the 
members of liaison groups; (c) procedures for determining the terms of reference; (d) the duration of the liaison 
groups; and (e) whether liaison groups can provide advice to the SBSTTA only or whether they can advise the 
Bureau of the SBSTTA, the Bureau of the COP, the Secretariat, or even the COP directly.
Developing relationships with other processes through the Bureau
29. The calender for the next couple of years contains an ever-increasing number of meetings and events that 
are of direct and immediate relevance to the aims of the Convention. The need to work with these processes is 
recognised in the Convention and has been acknowledged by the COP. Several of the decisions of the second 
meeting of the COP adopted statements for other processes. For example, decision II/9 adopted a statement for the 
Intergovernmental Panel on Forests, and decision II/16 adopted a statement for the International Technical 
Conference on the Conservation and Utilization of Plant Genetic Resources for Food and Agriculture. More 
generally, decision II/13 recognised significant synergies and complementarities existing between the aims of the 
Convention and many other international processes. It also stressed the need to avoid the unnecessary duplication of 
activities. Consequently, the COP requested the Executive Secretary to strengthen relationships with other relevant 
conventions and processes.
30. The sheer number and breadth of these relevant processes makes it difficult for the Secretariat to adequately
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represent the Convention at all of these meetings. Given the considerable expertise and experience of the members 
of the Bureau of the SBSTTA, the SBSTTA may wish to consider ways and means by which this expertise can be 
used to support the Secretariat in representing the Convention in these other processes, thereby enhancing the extent 
to which these other processes can support the aims of the Convention and minimising duplication of activities and 
costs on the part of the Parties. Specific suggestions received by the Secretariat include the use of the members of 
the Bureau to not only represent the Convention at relevant meetings but to help incorporate the results of these 
meetings into the work of the Secretariat in preparing the documents for meetings of the SBSTTA and the COP. 
Accordingly, the SBSTTA may wish consider such suggestions.
31. Closer cooperation with other process can also be achieved by coordinating the agendas and working 
programmes of the SBSTTA and the COP with these other processes. Greater cooperation along these lines might 
be achieved by inviting other processes to submit draft agendas and draft programmes of work. The SBSTTA may 
even wish to consider having their consideration as a standing item on the agenda. Coordination with other 
processes would obviously require liaising and negotiating with the relevant institutions. The SBSTTA may wish to 
consider establishing a special committee that would have the necessary authority to undertake preliminary 
discussions with other processes in order to consider and investigate possible synergies.
32. One particular process that has considerable synergies with SBSTTA’s work is the Global Environment 
Facility’s Scientific and Technical Advisory Panel. Although decision II/6 provides for reciprocal representation at 
the two bodies’ meetings, due to the considerable overlap in work programmes, the SBSTTA may wish to consider 
increasing collaboration between the two processes. Specific suggestions along these lines received by the 
Secretariat include: reciprocal representation at the Bureau level and the development of joint research initiatives 
on topics of mutual interest.
33. SBSTTA may wish also to consider co-representation with other processes.
34. Many of the above suggestions might be most usefully implemented in the context of several programmes 
identified by the SBSTTA, which would not only help the Bureau of the SBSTTA to consider methods of 
cooperation but could also be used to guide the other institutions of the Convention in their approach to developing 
closer links. To this end, the SBSTTA may wish to consider developing a list of processes, programmes, 
conventions and institutions that could be used to guide these processes.
Networks of research centres of excellence
35. Article 25, paragraph 2 (a), of the Convention requires the SBSTTA to provide the scientific and technical 
assessments of the status of biological diversity required by the Convention. Neither the Secretariat, the Bureau of 
the SBSTTA, the SBSTTA itself, or any other body of the Convention is likely, in the foreseeable future, to be able 
to undertake the compilation of primary data for the purpose of carrying out the functions of the SBSTTA. The 
SBSTTA’s work will be concerned mainly with the review of materials and the assessment of data and analyses 
from competent national, regional and international organizations and institutions. Compilations, surveys, reviews, 
assessments and the like, as well as meetings of Panels or other newly established bodies, will for the foreseeable 
future rely upon the promotion and development of an extensive collaborative network involving relevant national, 
regional and international organizations and institutions.
36. The SBSTTA may therefore wish to consider how to develop such a network in order to support its work.
In this context, the SBSTTA may wish to consider establishing a scheme that recognises the important contribution
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that certain important research centres of excellence make to the Convention. Such a suggestion has been made in 
the report considering ways and means to overcome the current lack of taxonomists (document 
UNEP/CBD/SBSTTA/2/5). Alternatively, or in addition, the SBSTTA may wish to consider specifically supporting 
relevant research initiatives by giving them some sort of "seal of approval". Such a seal of approval may entail 
financial support by linking the scheme to the research programme being considered by the GEF Council at its 
meeting in October 1996. Alternatively, the SBSTTA may wish to consider supporting the initiatives in kind. Even 
if there was no material support, such a seal of approval would no doubt assist the initiatives in raising funds for 
their programmes. The SBSTTA may wish to consider the terms of reference for developing such a list of a certain 
number of projects that it deems crucial to the work of the SBSTTA and the Convention as a whole.
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Recommendation I/1: Recommendation on the modus operandi of the Subsidiary Body on Scientific,
Technical and Technological Advice

Recalling the relevant provisions of the Convention on Biological Diversity, in particular Article 25, and the 
principles contained in the preamble of the Convention;

Recalling also the decisions of the first meeting of the Conference of the Parties to the Convention on 
Biological Diversity, held in Nassau, Bahamas, from 28 November to 9 December 1994, and in particular its 
decision I/7 on the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA);

The first meeting of the SBSTTA, held in Paris at the Headquarters of UNESCO from 4-8 September 1995, 
recommends for the consideration and adoption by the second meeting of the Conference of the Parties, to be held 
in Jakarta, Indonesia, from 6 to 17 November 1995, the following additional elements on its modus operandi:
I. Functions
1. The functions of the SBSTTA are those contained in Article 25 of the Convention. Accordingly, the 
SBSTTA will fulfil its mandate under the authority of, and in accordance with, guidance laid down by the 
Conference of the Parties, and upon its request.
2. Pursuant to Article 25, paragraph 3, the functions, terms of reference, organization and operation of the 
SBSTTA may be further elaborated, for approval by the Conference of the Parties.
II. Rules of procedure
3. The Rules of Procedure for meetings of the Conference of the Parties to the Convention on Biological 
Diversity shall apply, in accordance with rule 26, paragraph 5, mutatis mutandis to the proceedings of the SBSTTA. 
Therefore, rule 18 on credentials will not apply.
4. In accordance with rule 52, the official and working languages of the SBSTTA will be those of the 
United Nations Organization. Accordingly, the proceedings of the SBSTTA will be carried out in the working 
languages of the Conference of the Parties.
5. The Chairman of the SBSTTA, elected at an ordinary meeting of the Conference of the Parties, shall remain 
in office until his or her successor is elected at the next ordinary meeting of the Conference of the Parties.
III. F requency and timing of the SBSTTA
6. The SBSTTA shall meet annually and sufficiently in advance of each regular meeting of the Conference of 
the Parties, for a duration to be determined by the Conference of the Parties. The number and length of the 
meetings and activities of the SBSTTA and its organs should be reflected in the budget adopted by the Conference 
of the Parties or other sources of extra-budgetary funding.
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IV. Documentation
7. The documentation prepared for meetings will be concrete, focused draft technical reports and will include 
proposed conclusions and recommendations for consideration of the SBSTTA.
V. Organization of work during the meetings
8. Two open-ended sessional working groups of the SBSTTA could be established and operate simultaneously 
during meetings of the SBSTTA. They shall be established on the basis of well-defined terms of reference, and will 
be open to all Parties and observers. The financial implications of these arrangements should be reflected in the 
budget of the Convention.
VI. Ad hoc technical panels of experts
9. A limited number of ad hoc technical panels of experts on specific priority issues on the programme of work 
of the SBSTTA may be established, as required, for a limited duration. The establishment of such ad hoc technical 
panels of experts would be guided by the following elements:

(a) The ad hoc technical panels of experts should draw on the existing knowledge and competence 
available within, and liaise with, international, regional and national organizations, including non-governmental 
organizations and the scientific community;

(b) The ad hoc technical panels of experts shall be composed of a limited number of experts competent 
in the relevant field of expertise, taking into account the need for a balanced representation of the five regional 
groups referred to in United Nations General Assembly resolution 2997 (XXVII) of 15 December 1972 which 
would each year, designate members to be represented in each of the established Intergovernmental Technical 
Panels of Experts, taking also into account the provision of rule 21, paragraph 1, of the rules of procedure for 
meetings of the Conference of the Parties;

(c) The SBSTTA will recommend the exact duration and specific terms of reference, when establishing 
such panels for the approval of the Conference of the Parties;
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(d) Panels will be encouraged to use innovative means of communication and to minimize the need for 
face-to-face meetings;

(e) The ad hoc technical panels of experts may also convene meetings parallel to the proceedings of the 
SBSTTA;

(f) All efforts will be made to provide adequate voluntary financial assistance for the participation of 
experts of the panels from developing countries and countries with economies in transition Parties; and

(g) The number of ad hoc technical panels of experts active each year will be limited to a maximum of 
three and will depend on the amount of resources designated to the SBSTTA by the Conference of the Parties in its 
budget or on the availability of extra-budgetary resources.
10. In addition, and in order to avoid duplication of efforts and facilitate the use of available scientific, technical 
and technological competence available within international organizations, including non-governmental 
organizations, the Executive Secretary may establish, in consultation with the Chairperson and the other members of 
the Bureau of the SBSTTA, liaison groups, as appropriate. Such liaison groups will depend on the resources 
available and the results should be widely reported to Parties in a transparent manner.
VII. Contribution of non-governmental organizations
11. The scientific and technical contribution of non-governmental organizations to the fulfilment of the mandate 
of the SBSTTA will be strongly encouraged in accordance with the relevant provisions of the Convention and the 
rules of procedure for meetings of the Conference of the Parties.
VIII. Cooperation with other relevant bodies
12. The SBSTTA shall cooperate with other relevant international, regional and national organizations, under the 
guidance of the Convention of the Parties, thus building upon the vast experience and knowledge available.
13. In this context, the SBSTTA emphasizes the importance of research to further increase available knowledge 
and reduce uncertainties, and recommends that the Conference of the Parties consider this issue in relation to the 
financial resources required for the effective implementation of the Convention.
IX. Regional and subregional preparatory meetings
14. Regional and subregional meetings for the preparation of regular meetings of the SBSTTA may be organized 
as appropriate. The possibility of combining such meetings with those regional preparatory meetings of the 
Conference of the Parties, in order to make maximum use of available resources, should be considered. The 
convening of such regional and subregional meetings will be subject to the availability of voluntary financial 
contributions.
15. The SBSTTA should, in the fulfilment of its mandate, draw upon the contributions of the existing regional 
and subregional intergovernmental organizations or initiatives.
X. Focal points
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16. A list of focal points and focal persons to the SBSTTA shall be established and regularly updated by the 
Secretariat, on the basis of information provided by Parties and other relevant regional, sub-regional and 
intergovernmental organizations.
XI. Roster of experts
17. A roster of experts, in the relevant fields of the Convention, will be compiled by the Secretariat from a list of 
experts provided by Governments and relevant intergovernmental and non-governmental organizations. The roster 
of experts will be regularly updated.
18. The ad hoc technical panels of experts referred to in paragraph 9 above should make full use of such a roster 
of experts.
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REVIEW OF THE MEDIUM-TERM PROGRAMME OF THE SUBSIDIARY BODY ON 
SCIENTIFIC, TECHNICAL AND TECHNOLOGICAL ADVICE, 1995-1997

1. At its first meeting, the Conference of the Parties (COP) requested the Subsidiary Body on 
Scientific, Technical and Technological Advice (SBSTTA) to prepare a proposal for a medium-term 
programme of work (1995-1997) based on the priorities set in the programme of work for the COP 
and on Article 25 of the Convention and to submit it to the second meeting of the COP.
2. Accordingly, the first meeting of the SBSTTA considered and adopted in recommendation 
II/2 a medium term programme of work for 1995-1997, which is attached as Annex 1 to this Note.
3. The second meeting of the COP took note of this proposed medium-term programme of work 
and requested that the second meeting of the SBSTTA in considering its programme of work for 1996 
to ensure that the programme is based on the priorities set in the programme of work of the COP for
1996 and 1997, as contained in decision II/18 and specific requests to the SBSTTA contained in other 
decisions of the second meeting of the COP. The proposed programme of work for the COP for 1996
1997 is contained in the provisional agenda for the third meeting of the COP (see document 
UNEP/CBD/SBSTTA/2/Inf.10) and the medium-term programme of work for the COP for 1995-1997 
which is provided as Annex 2 to this Note.
4. The SBSTTA may wish to consider reviewing the existing programme of work for 1997 in 
light of the medium-term programme of work of the COP. Such a consideration will entail reviewing 
the draft provisional agenda for the third meeting of the SBSTTA, which is contained in document 
UNEP/CBD/SBSTTA/2/18.
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5. In light of its consideration of its modus operandi under item 4 of the provisional agenda of 
this meeting, the SBSTTA may also wish to consider the nature of any intercessional activities such as 
meetings of the Bureau of the SBSTTA and how they may reflect and support the activities of the 
COP as identified in its medium-term programme of work.
6. Decision II/18 indicated that the fourth meeting of the COP may review its medium-term 
programme of work for 1995-1997. The COP further indicated in this decision that this review may 
specifically consider a "review of the operations of the COP and subsidiary organs" and "undertake an 
overall review and consider a longer-term programme of work".
7. In light of the fact that the COP intends to undertake an overall review of the operations of the 
Convention in 1997 and the fact that the programme of work for the COP does not extend beyond 
1997, the Bureau of the COP and the Bureau of the SBSTTA felt that it was not appropriate for the 
SBSTTA to consider proposing a specific programme of work which extended beyond the fourth 
meeting of the COP. The Bureau of the COP and the Bureau of the SBSTTA did, however, indicate 
that the SBSTTA may wish to consider how the SBSTTA might prepare for this overall review.
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Recommendation I/2: Proposal for a medium-term programme of work of the 
Subsidiary Body on Scientific, Technical and Technological Advice, 1995 - 1997

Recalling that the Conference of the Parties at its first meeting requested the Subsidiary Body 
on Scientific, Technical and Technological Advice (SBSTTA) to prepare a proposal for a medium- 
term programme of work (1995 - 1997) based on the priorities set in the programme of work of the 
Conference of the Parties and on Article 25 of the Convention on Biological Diversity;

The SBSTTA recommends that
1. Its programme of work will have to be adjusted at its subsequent meetings as the need arises
in the medium-term programme of work of the Conference of the Parties;
2. Its work programme should be well focused on the priorities of the medium-term programme
of work of the Conference of the Parties to yield concrete in-depth advice;
3. The Conference of the Parties approve the establishment of temporary ad hoc panels for
selected items from its work programme on an annual basis;
4. Its final work programme and its ad hoc technical panels of experts approved by the
Conference of the Parties shall be duly reflected in the budget of the Secretariat.
5. Bearing in mind that its programme of work for 1995 is contained in the agenda of its first 
meeting, the proposed programme of work for 1996 and 1997 is as follows:

PROPOSED PROGRAMME OF WORK OF THE SBSTTA FOR 1996-1997

1. In 1996, the second meeting of the SBSTTA may consider, inter alia, the following items:
1. 1 Provision of scientific and technical assessments of the status of biological diversity

(Article 25, paragraph 2 (a)):
1.1.1 Review of assessment of biological diversity made in 1995, and provision of 

advice on methodologies for future assessments, as well as the minimum 
standard data required, as appropriate, to be applied in accordance with 
national priorities and programmes;

1.1.2 Alternative ways and means in which the Conference of the Parties could 
start the process of identification, monitoring and assessment of components 
of biological diversity, as well as processes and categories of activities which 
have or are likely to have significant adverse impacts on the conservation and 
sustainable use of biological diversity in accordance with Article 7.

1.2 Preparation of scientific and technical assessments of the effects of types of measures
taken in accordance with the provisions of the Convention (Article 25, paragraph 2
(b)):

Annex 1
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1.2.1 Review and promotion of indicators of biological diversity to be used for 
assessment of effectiveness of measures taken in accordance with the 
provisions of the Convention.

1.3 Identification of innovative, efficient and state-of-the-art technologies and know-how 
relating to the conservation and sustainable use of biological diversity and provision 
of advice on the ways and means of promoting development and/or transferring such 
technologies (Article 25, paragraph 2 (c)):
1.3.1 Identification of sound technologies including biotechnology, and description 

of ways and means to promote and facilitate access to, and transfer and 
development of these technologies, and the role of the clearing-house 
mechanism;

1.3.2 Ways and means to identify and protect the knowledge, innovations and 
practices of indigenous and local communities embodying traditional 
lifestyles and to compensate through the equitable sharing of the benefits 
arising from the use of such knowledge, innovations and practices, in 
accordance with Article 8(j) of the Convention on Biological Diversity;

1.3.3 Provision of advice on capacity-building in relation to the safe transfer, 
handling and use of living modified organisms resulting from biotechnology 
that may have adverse effect on the conservation of biological diversity and 
the sustainable use of its components. The Conference of the Parties should 
ensure that work of the SBSTTA on this item should be consistent with its 
decision on Article 19.3, in order to avoid duplication with any other work 
that the Conference of the Parties might set in train.

1.4 Provision of advice on scientific programmes and international co-operation in 
research and development related to conservation and sustainable use of biological 
diversity (Article 25, paragraph 2 (d)):
1.4.1 Consideration of the role of the clearing-house mechanism in facilitating and 

promoting technical and scientific co-operation in research and development 
related to conservation of biological diversity and sustainable use of its 
components.

1.5 Scientific, technical, technological and methodological questions that the Conference 
of the Parties and its subsidiary bodies may put to the body (Article 25, paragraph 2
(e)):
1.5.1 Provision of advice on scientific, technical and technological aspects of the 

conservation of agricultural biological diversity and sustainable use of its 
components (also taking into account the other provisions in Article 25, 
paragraph 2);

1.5.2. Provision of advice on scientific, technical and technological aspects of the
future programme of work for terrestrial biological diversity in the light of the 
outcome of deliberations of the third session of CSD in 1995;

1.5.3 Provision of scientific, technical and technological advice on economic 
valuation of biological diversity and its components, in particular in relation 
to access to genetic resources;
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1.5.4 How can the Convention on Biological Diversity contribute to the 
forthcoming special session of the General Assembly to review 
implementation of Agenda 21?

2. In 1997, the third meeting of the SBSTTA may consider, inter alia, the following items:
2.1 Provision of scientific and technical assessments of the status of biological diversity 

(Article 25, paragraph 2 (a)):
2.1.1 Continuation of the two items 1.1.1 and 1.1.2 initiated in 1996, as needed.

2.2 Preparation of scientific and technical assessments of the effects of types of measures 
taken in accordance with the provisions of the Convention (Article 25, paragraph 2
(b)):
2.2.1 What kind of scientific and technical information should be compiled and 

what ways and means should be used for public education and awareness to 
promote and encourage understanding of the importance of, and the measures 
required for, the conservation of biological diversity, and what topics should 
be included in educational programmes in accordance with Article 13?

2.2.2 What kind of scientific and technical information should be collected for 
environmental impact assessment of projects and what ways and means 
should be used to share this information to promote minimisation of adverse 
impacts in accordance with Article 14?

2.3 Identification of innovative, efficient and state-of-the-art technologies and know-how 
relating to the conservation and sustainable use of biological diversity and provision 
of advice on the ways and means of promoting development and/or transferring such 
technologies (Article 25, paragraph 2 (c)) and the role of the clearing-house 
mechanism.
2.3.1 Continuation of item initiated in 1996, as needed.

2.4 Provision of advice on scientific programmes and international co-operation in 
research and development related to conservation and sustainable use of biological 
diversity (Article 25, paragraph 2 (d)):
2.4.1 Provision of advice on the scientific, technical and technological aspects of 

international co-operation in the area of conservation of biological diversity 
and sustainable use of its components, in accordance with Article 18.

2.5 Scientific, technical, technological and methodological questions that the Conference 
of the Parties and its subsidiary bodies may put to the body (Article 25, paragraph 2
(e)).
2.5.1 Identification of alternative models and mechanisms for linkages between in- 

situ and ex-situ conservation;
2.5.2 Overall assessment of the SBSTTA’s work and of the effectiveness of its 

advice (1995-1997), in the light of possible future work of the SBSTTA.
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Annex to Recommendation I/2

PROPOSED PROGRAMME OF WORK OF SBSTTA FOR 1996-1997
Functions Year

1996 1997

Provision o f sc ientific  and technica l 
assessm ents o f the status of 
b io logical d iversity (A rtic le 25, 
paragraph 2 (a)).

1. Review  of assessm ent of 
b iological d iversity made in 
1995, and provision of 
advice on m ethodologies for 
future assessm ents, as well 
as the m inim um  standard 
data required, as 
appropriate, to be applied in 
accordance w ith national 
priorities and programmes.

2. A lternative ways and 
means in which the 
Conference o f the Parties 
could start the process of 
identification, m onitoring and 
assessm ent o f com ponents 
o f b io logical diversity, as 
well as processes and 
categories o f activities which 
have or are like ly to have 
sign ificant adverse impacts 
on the conservation and 
susta inable use o f biological 
d iversity in accordance with 
A l t  7.

1. Continuation o f the two items 
1 and 2 in itiated in 1996, as 
needed.

P reparation o f sc ientific  and 
technica l assessm ents o f the effects 
o f types o f m easures taken in 
accordance with the provisions o f the 
Convention (Artic le 25, paragraph 2 
(b)).

3. Review  and prom otion of 
indicators o f biological 
d iversity to be used for 
assessm ent o f effectiveness 
o f m easures taken in 
accordance w ith the 
provisions o f the 
Convention.

2. W hat kind o f scientific  and 
technica l in form ation should be 
com piled and w hat ways and 
means should be used for 
public education and 
aw areness to promote and 
encourage understanding o f the 
im portance of, and the 
m easures required for, the 
conservation o f b iological 
diversity, and w hat top ics 
should be included in 
educational program m es in 
accordance with Art. 13?

3. W hat kind o f scientific  and 
technica l in form ation should be 
collected fo r environm ental 
im pact assessm ent o f projects 
and w hat ways and means 
should be used to share th is 
inform ation to promote 
m inim isation o f adverse impacts

/...
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Functions Year

1996 1997

in accordance w ith Artic le  14?

Identification o f innovative, effic ient 
and sta te-o f-the-art technolog ies and 
know-how relating to the 
conservation and susta inable use of 
b io logical d iversity and provision of 
advice on the ways and m eans of 
prom oting developm ent and/or 
transferring such technolog ies 
(Article 25, paragraph 2 (c)).

4. Identification o f sound 
technolog ies including 
biotechnology, and
descrip tion o f ways and 
means to prom ote and 
facilita te  access to, and 
transfe r and developm ent of 
these technolog ies, and the 
role o f the clearing house 
mechanism.

4. Continuation o f item  initiated 
in 1996, as needed.

5. W ays and means to
identify and protect the 
knowledge, innovations and 
practices o f indigenous and 
local com m unities
em bodying trad itional
lifestyles and to com pensate 
through the equitable 
sharing o f the benefits 
arising from  the use o f such 
knowledge, innovations and 
practices, in accordance with

Artic le  8(j) o f the Convention 
on Biological Diversity.

6. Provision o f advice on 
capacity build ing in relation 
to the safe transfer, handling 
and use o f living m odified 
organism s resulting from  
biotechno logy tha t may have 
adverse effect on the 
conservation o f biological 
d iversity and the susta inable 
use o f its com ponents. The 
COP should ensure that 
w ork o f the S BSTTA on th is 
item should be consistent 
w ith its decision on A rtic le  
19.3, in order to avoid 
duplication with any other 
work tha t the COP m ight set 
in train.

Provision o f advice on scientific  
program mes and in ternational co
operation in research and 
developm ent related to conservation 
and susta inable use o f biological

7. Consideration o f the role 5. Provision o f advice on the
o f the clearing house scientific, technica l and
m echanism  in facilita ting technolog ica l aspects of
and prom oting technica l and international co-operation in
sc ientific  co-operation in the area of conservation of
research and developm ent biological d iversity and

/...
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Functions Year

1996 1997

diversity (Article 25, 

paragraph 2 (d)).

related to conservation of 
b io logical d iversity and 
susta inable use o f its 
com ponents.

susta inable use o f its 
com ponents, in accordance 
w ith Art. 18.

Scientific, technica l, technolog ica l 
and m ethodological questions tha t 
the Conference o f the Parties and its 
subsid iary bodies may put to the 
body (Article 25, paragraph 2 (e)).

8. Provision o f advice on 
scientific, technica l and 
technolog ica l aspects o f the 
conservation o f agricu ltural 
b io logical d iversity and 
susta inable use o f its 
com ponents (also taking 
into account the other 
provisions in Artic le  25, 
paragraph 2).

9. Provision o f advice on 
scientific, technica l and 
technolog ica l aspects o f the 
future program me o f work 
fo r terrestria l b iological 
d iversity in the light o f the 
outcom e o f de libera tions of 
the th ird session o f the CSD 
in 1995.

10. Provision o f scientific, 
technica l and technolog ica l 
advice on econom ic 
va lua tion o f b iological 
d iversity and its 
com ponents, in particu lar in 
relation to access to genetic 
resources.

11. How can the Convention 
on B io logical D iversity 
contribu te to the 
forthcom ing specia l session 
o f the G eneral A ssem bly to 
review  im plem entation of 
A genda 21?

6. Identification o f alternative 
m odels and m echanism s for 
linkages between in-situ  and 
ex-situ  conservation.

7. O verall assessm ent of 
SBSTTA's w ork  and o f the 
effectiveness o f its advice 
(1995-1997), in the light of 
possib le future w ork  o f the 
SBSTTA.
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MEDIUM-TERM PROGRAMME OF WORK OF THE 
CONFERENCE OF THE PARTIES FOR 1996-1997

The Conference of the Parties,

1. Decides to adopt the medium-term programme of work for the period 1996 to 1997 contained 
in the Annex to the present decision;
2. Also decides to review at its next meeting the medium-term programme of work in light of the 
progress achieved in the implementation of the Convention;
3. Requests the Executive Secretary to prepare the draft provisional agenda of the third meeting 
of the Conference of the Parties, pursuant to rules 8 and 9 of the rules of procedure, and include 
therein all issues arising from its previous meetings and for which actions are required by the 
Conference of the Parties.

Annex to decision II/18

Annex 2

MEDIUM-TERM PROGRAMME OF WORK OF THE CONFERENCE 
OF THE PARTIES 1996-1997

1. The medium-term programme of work will be constructed on the basis of standing and rolling 
issues.
2. Standing items will include, inter alia:

2.1 Matters relating to the financial mechanism, including a report from the interim 
institutional structure entrusted with its operation;
2.2 Report from the Secretariat on the administration of the Convention and budget for 
the Secretariat;
2.3 Report from, instructions to and consideration of recommendations from the 
Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA);
2.4 Reports by Parties on implementation of the Convention;
2.5 Report on assessment and review of the operation of the clearing-house mechanism;
2.6 Relationship of the Convention on Biological Diversity with the Commission on 
Sustainable Development and biodiversity-related conventions, other international 
agreements, institutions and processes of relevance.

3. The other issues and derived activities necessary to implement the Convention should be dealt 
with on a year-by-year agenda, on the understanding that these relevant rotating issues will be 
developed and continually dealt with in accordance with the decisions of the Conference of the Parties
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by the Subsidiary Body on Scientific, Technical and Technological Advice and any eventual working 
groups appointed by the Conference of the Parties. The year-by-year agenda has to be flexible.
4. Treatment of the items on the programme of work should also reflect the importance of 
capacity-building as one of the elements of successful Convention implementation. The programme of 
work should always reflect a balance among the Convention’s objectives, as set forth in Article1.
5. In 1996, the third meeting of the Conference of the Parties may continue to consider pending 
issues of the 1995 programme of work.
6. The third meeting of the Conference of the Parties may consider, inter alia, the following 
items in 1996:

6.1 General measures for conservation and sustainable use
6.1.1 Implementation of Articles 6 and 8.

6.2 Identification, monitoring and assessment
6.2.1 To consider options for implementing Article 7;
6.2.2 Appraisal of the SBSTTA review of assessment of biological diversity for the 

implementation of Article 25(2)(a) and advice on methodologies for future 
assessments.

6.3 Conservation and sustainable use of agricultural biological diversity
6.3.1 To consider agricultural biological diversity within the context of the

Convention’s three objectives and its provisions;
6.3.2 To consider a report on progress under the FAO Global System for the 

Conservation and Utilisation of Plant Genetic Resources for Food and 
Agriculture.

6.4 Consideration of the future programme of work for terrestrial biological
diversity in the light of the outcome of deliberations of the third session of the
Commission on Sustainable Development in 1995
6.5 Knowledge, innovations and practices of indigenous and local communities

6.5.1 Implementation of Article 8(j).
6.6 Access to genetic resources

6.6.1 To consider the compilation of views of Parties on possible options for 
developing national legislative, administrative or policy measures, as 
appropriate, to implement Article 15.

6.7 Issues related to technology
6.7.1 To consider ways to promote and facilitate access to and transfer and 

development of technology, as envisaged by Articles 16 and 18 of the 
Convention.
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6.8 Incentive measures
6.8.1 To consider the compilation of information and experiences shared on the 

implementation of Article 11.
6.9 Special session of the General Assembly to review implementation of Agenda 21

6.9.1 To provide a report from the perspective of the Convention’s three objectives.
6.10 Issues related to biosafety

6.10.1 To consider the first report of the ad hoc working group on biosafety.
7. In 1997, the fourth meeting of the Conference of the Parties may consider, inter alia, the 
following items:

7.1 Review of medium-term programme of work (1995-1997)
7.1.1 To review the operations of the Conference of the Parties and subsidiary 

organs;
7.1.2 To undertake an overall review and consider a longer-term programme of 

work.
7.2 Models and mechanisms for linkages between in-situ and ex-situ conservation

7.2.1 To generate options of models and linkage.
7.3 Measures for implementing the Convention

7.3.1 To provide information and share experiences on the implementation of 
Article 13;

7.3.2 To provide information and share experiences on the implementation of 
Article 14;

7.3.3 Consideration of biodiversity under threat.
7.4 Consideration of matters related to benefit-sharing

7.4.1 To consider measures to promote and advance the distribution of benefits 
from biotechnology in accordance with Article 19;

7.4.2 To be considered in the light of the outcome of item 6.7.1 above.
7.5 Technical and Scientific Co-operation
7.6 Terrestrial biological diversity

To assess the status and trends of the biodiversity of inland water ecosystems and 
identify options for conservation and sustainable use.

/.
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DRAFT PROVISIONAL AGENDA 
THIRD MEETING OF THE SUBSIDIARY BODY ON SCIENTIFIC, TECHNICAL

AND TECHNOLOGICAL ADVICE

To assist the second meeting of the Subsidiary Body on Scientific, Technical and Technological 
Advice in the consideration of agenda item 6, the Secretariat has prepared a draft provisional agenda of its third 
meeting, contained in the annex of this note. The proposed draft provisional agenda of the third meeting of the 
Subsidiary Body on Scientific, Technical and Technological Advice is based on the suggestions contained in 
the medium-term programme of work of the Subsidiary Body on Scientific, Technical and Technological 
Advice adopted in recommendation I/2 (see document UNEP/CBD/COP/2/5). The SBSTTA may wish to 
amend the proposed provisional agenda in light of the priorities of the Conference of the Parties’ programme of 
work determined at the second meeting of the Conference of the Parties and specific requests to the Subsidiary 
Body on Scientific, Technical and Technological Advice contained in the decisions of the second meeting of 
the Conference of the Parties.

Note by the Secretariat
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ANNEX
Draft provisional agenda 

of the third meeting of the Subsidiary Body on Scientific,
Technical and Technological Advice.

1. Opening of the meeting.
2. Organizational matters:

2.1 Election of officers;
2.2 Adoption of the agenda;
2.3 Organization of work.

3. Matters on which advice from the SBSTTA is required by the third meeting of the Conference of the
Parties:
3.1 Assessment of biological diversity and methodologies for future assessments

3.1.1 Review of assessment of biological diversity made in 1995, and provision of advice on 
methodologies for future assessments, as well as the minimum standard data required, 
as appropriate, to be applied in accordance with national priorities and programmes;

3.2 Identification, monitoring and assessment of components of biological diversity and of
processes which have adverse impacts
3.2.1 Alternative ways and means in which the Conference of the Parties could start the 

process of identification, monitoring and assessment of components of biological 
diversity, as well as processes and categories of activities which have or are likely to 
have significant adverse impacts on the conservation and sustainable use of biological 
diversity in accordance with Article 7.

3.3 Ways and means for educating the public and raising awareness of the aims of the Convention
3.3.1 What kind of scientific and technical information should be compiled and what ways 

and means should be used for public education and awareness to promote and 
encourage understanding of the importance of, and the measures required for, the 
conservation of biological diversity, and what topics should be included in educational 
programmes in accordance with Article 13?

3.4 Environmental impact assessments
3.4.1 What kind of scientific and technical information should be collected for
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3.5 Identification and transfer of sound technologies, including biotechnology
3.5.1 Identification of sound technologies including biotechnology, and description of ways 

and means to promote and facilitate access to, and transfer and development of these 
technologies, and the role of the clearing-house mechanism;

3.6 Knowledge, innovations and practises of indigenous and local communities
3.6.1 Ways and means to identify and protect the knowledge, innovations and practices of 

indigenous and local communities embodying traditional lifestyles and to compensate 
through the equitable sharing of the benefits arising from the use of such knowledge, 
innovations and practices, in accordance with Article 8(j) of the Convention on 
Biological Diversity;

3.7 Capacity building for biosafety
3.7.1 Provision of advice on capacity-building in relation to the safe transfer, handling and

use of living modified organisms resulting from biotechnology that may have adverse 
effect on the conservation of biological diversity and the sustainable use of its 
components. The Conference of the Parties should ensure that work of the SBSTTA 
on this item should be consistent with its decision on Article 19.3, in order to avoid 
duplication with any other work that the Conference of the Parties might set in train.

3.8 Promotion of international technical and scientific cooperation
3.8.1 Provision of advice on the scientific, technical and technological aspects of 

international cooperation in the area of conservation of biological diversity and 
sustainable use o f its components, in accordance with Article 18.

3.9 Alternative mechanisms for linking in-situ and ex-situ conservation techniques
3.9.1 Identification of alternative models and mechanisms for linkages between in-situ and 

ex-situ conservation;
4. Overall assessment of the SBSTTA’s work and of the effectiveness of its advice (1995-1997), in the

light of possible future work of the SBSTTA.
5. Programme of work of the SBSTTA for 1997-1999.
6. Draft provisional agenda of the fourth meeting of the SBSTTA.
7. Date and venue of the fourth meeting of the SBSTTA.



8. Other matters.
9. Adoption of the report.
10. Closure of the meeting.

UNEP/CBD/SBSTTA/2/18
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DATES AND VENUE OF THE THIRD MEETING OF 
THE SUBSIDIARY BODY ON SCIENTIFIC, TECHNICAL AND TECHNOLOGICAL ADVICE

Note by the Secretariat

1. Rule 3 of the rules of procedure for meetings of the Conference of the Parties to the Convention on 
Biological Diversity provides that “the meetings of the Conference of the Parties shall take place at the seat of 
the Secretariat, unless the Conference of the Parties decides otherwise or other appropriate arrangements are 
made by the Secretariat in consultation with the Parties”. Rule 4, paragraph 2, states that “at each ordinary 
meeting, the Conference of the Parties shall decide on the date and duration of the next ordinary meeting”. 
According to rule 26, paragraph 5, the rules of procedure for meetings of the Conference of the Parties shall 
apply mutatis mutandis to the proceedings of subsidiary bodies established under the Convention, unless 
otherwise decided by the Conference of the Parties (Document UNEP/CBD/COP/1/17).
2. Assuming that the fourth meeting of the Conference of the Parties will be held in 1997 during the same 
period as its second meeting, namely early November, and in light of the contributions made to the Secretariat 
on the need to allow Parties enough time to properly consider the report of the SBSTTA, the members of the 
Bureau of the Subsidiary Body on Scientific, Technical and Technological Advice, during their meeting held in 
Montreal on 3-4 May 1996 suggested that the Subsidiary Body on Scientific, Technical and Technological 
Advice may wish to consider holding its next meeting between 14 to 18 July 1997.
3. To assist the SBSTTA in the consideration of this issue the Secretariat has prepared a list of dates and 
venues of relevant meetings, which is contained in document UNEP/CBD/SBSTTA/Inf 14.
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FUTURE PROGRAMME OF WORK FOR TERRESTRIAL BIOLOGICAL DIVERSITY: 
RELEVANTS SECTIONS OF THE REPORT OF THE THIRD SESSION OF 

THE COMMISSION ON SUSTAINABLE DEVELOPMENT
The present note contains, in its Annex, the report of the third session of the Commission on 

Sustainable Development, held in New York from 11 to 28 April 1995, on the review of sectoral 
cluster: Land, desertification, forests and biodiversity (chapters 10-15 of Agenda 21).

Annex E/1995/32 E/CN.17/1995/36 
United Nations

Commission on Sustainable Development Report on the Third Session (11-28 April 1995) 
Economic and Social Council Official Records, 1995 Supplement No.12 

United Nations - New York, 1995

[... ]

Chapter I. MATTERS CALLING FOR ACTION BY THE ECONOMIC AND SOCIAL 
COUNCIL OR BROUGHT TO ITS ATTENTION

[... ]
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D. Review of sectoral cluster: Land, desertification, forests and biodiversity

1. Overall considerations
158. The Commission on Sustainable Development notes that chapter 10 of Agenda 21, on an 
integrated approach to the planning and management of land resources, provides an overall 
framework for the implementation of the entire cluster. While all the chapters are related to land, those 
on forests and sustainable agriculture are concerned with the sustainable management and use of 
physical and biological resources, while those on desertification and sustainable mountain 
development reflect the particular problems of fragile environments; the issue of the conservation of 
biodiversity and the sustainable use of its components is of a cross-cutting nature, and includes those 
concerned with freshwater as well as coastal and marine ecosystems. Farmers - men and women - 
indigenous people, other rural communities and the private sector, as the major stakeholders in the use 
of land and its related resources, must be the focal points in all the areas of the cluster.
159. Respect for national sovereignty, as well as the need for a comprehensive approach to 
implementing the recommendations and commitments contained in Agenda 21, the Rio Declaration 
on Environment and Development, and the Non-legally Binding Authoritative Statement of Principles 
for a Global Consensus on the Management, Conservation and Sustainable Development of All Types 
of Forests, are fundamental for achieving sustainable development.
160. National efforts in developing countries to mobilise financial resources for the full and 
effective implementation of Agenda 21, including its land- related chapters under review, have to be 
supported by the international community. It is imperative that all financial recommendations and 
commitments of Agenda 21 be implemented, in particular those contained in paragraphs 13 and 14 of 
chapter 33 of Agenda 21. The need for partnership for sustainable development among all countries 
and better co-operation and co-ordination among national institutions, international organisations, 
including international financial institutions, the private sector and non-governmental organisations, 
including farmers’ and rural people’sorganisations, was underscored.
161. The sharing of scientific knowledge and the transfer of environmentally sound technology, 
including on concessional and preferential terms as mutually agreed, in accordance with the 
provisions of chapter 34, are crucial instruments for achieving the objectives of Agenda 21.
162. The Commission on Sustainable Development recommends that high priority be given to the 
facilitation of practical action for the transfer, sharing, adaptation and development of technology for 
sustainable resource management in all sectors, at the national and international levels, including 
under the auspices of the United Nations system, in particular UNEP, UNIDO and UNESCO, and of 
international conventions, as appropriate. Such action should include support for a wide range of 
initiatives, including (a) capacity- and institution-building; (b) exchange of information, making use, 
inter alia, of inventories on eco-technologies in those sectors; and (c) education and training - through 
the establishment of mechanisms such as environmental technology centres.
163. The Commission on Sustainable Development urges States to sign, ratify, accede to and 
implement the Convention on Biological Diversity, the United Nations Framework Convention on 
Climate Change and the United Nations Convention to Combat Desertification in those Countries 
Experiencing Serious Drought and/or Desertification, particularly in Africa, making these 
Conventions the principal instruments for advancing international co-operation and practical action in 
their respective fields. The Commission stresses the need for the formulation of co-ordinated
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approaches towards the implementation of these instruments at the national and international levels, 
with a view to making efficient use of resources. The Commission further agrees to look into the 
relationship between work under these Conventions and ongoing work on sustainable development in 
other related processes in the follow-up to the United Nations Conference on Environment and 
Development.
164. In accordance with General Assembly resolution 49/111 on the report of the Commission on 
Sustainable Development on its second session, the Commission encourages Governments to continue 
to share their experiences in the implementation of Agenda 21, taking into account recent efforts and 
initiatives to promote sustainable development at the national, subregional, regional and interregional 
levels. It welcomes the readiness of some countries to accomplish specific sustainable development 
goals by means of closer regional co-operation to facilitate the implementation of Agenda 21, and 
recognises the importance of regional approaches for the effective implementation of the Conference 
agreements to support global and national efforts. The Commission calls upon the regional 
commissions to increase their efforts in support of recent national, subregional, regional and 
interregional initiatives for promoting sustainable development. It also recognises the need to 
strengthen its ties with regional institutions and in particular with the regional commissions. The 
Commission will continue to review and monitor these regional initiatives aimed at making the 
transition to sustainable development more effective in all countries and which support appropriate 
global and national efforts.
2. Integrated approach to the planning and management of land resources
165. The Commission notes with great concern that an estimated one sixth of the total arable land 
surface of the globe has been damaged by human-induced soil degradation. A global partnership is 
required to protect and restore the health of the Earth’s terrestrial ecosystems.
166. The Commission notes with concern the convergence of poverty, hunger and the degradation 
of terrestrial resources in environmentally more fragile marginal lands, where the large majority of 
poor smallholder farmers are increasingly located. The Commission calls upon Governments, bilateral 
donors, multilateral financial institutions, technical specialised agencies, and non-governmental 
organisations to give a high priority to rural development in such lower-potential areas, particularly by 
enhancing the productivity of farmers on a sustainable basis.
167. The Commission stresses that an integrated approach to the planning and management of land 
and water resources is central to the implementation of Agenda 21 recommendations concerning land, 
desertification, mountains, forests and biodiversity. Land needs to be considered as a finite resource 
relative to many and varied needs; its allocation must aim to satisfy these needs in the most equitable 
and sustainable way.
168. An integrated and multidisciplinary approach to the planning, development and management 
of land resources is a process that methodically identifies human and environmental needs; identifies 
the potential and options for change and improvement; identifies and evaluates all relevant physical, 
social, economic and policy factors; and develops a series of actions necessary to permit and facilitate 
change. The process needs to address an array of cross-sectoral issues, such as the creation of 
productive employment; the eradication of poverty; responses to pressures on the land caused by 
poverty; unsustainable consumption and production; population growth; and changing demographic 
patterns. The clarification and security of land rights, possibly involving land-tenure and ownership 
reforms, are central to the solution of such problems. A holistic approach to the management of land 
resources requires the integration of land and water-resource issues as they relate to land use. The
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mismanagement of land and water often leads to land degradation in the form of erosion, flooding, 
waterlogging and salinity, and the depletion of groundwater resources. The demands of rural and 
urban communities for land and its associated water resources will often conflict with each other if 
they are not properly managed.
169. The Commission notes that soil and water degradation due to contamination by agricultural, 
urban and industrial effluents is of increasing importance in both developed and developing countries; 
the Commission invites Governments, international organisations and groups to increase their efforts 
in this field.
170. A people-oriented approach that is adapted to suit local circumstances is central to the 
sustainable development of land resources. All stakeholders, especially women, farmers, indigenous 
peoples, landless labourers and other major groups, should participate in the planning and 
management of land resources, in identifying problems and in proposing solutions and should also 
participate in the consensus-building process. For that process, the intermediate level is important: 
Governments should encourage the participation of all stakeholders at that level. The empowerment of 
people and communities, the creation of social equity and an enabling environment, and the 
strengthening of capacities and the building of awareness at all levels are all important elements in 
this multi-stakeholder approach. Security of tenure and the existence of equitable and efficient legal 
and fiscal systems are important management tools for ensuring increased productivity and securing 
conservation efforts.
171. The Commission notes with appreciation the outcome of the international workshop on 
Agenda 21, chapter 10, entitled "Integrated approach to the planning and management of land 
resources", which was organised by the Government of the Netherlands and FAO and hosted by the 
Government of the Netherlands (Wageningen, 20-22 February 1995). The Commission invites the 
Government of the Netherlands and FAO to disseminate the report and recommendations of the 
workshop (E/CN.17/1995/33, Annex) as widely as possible.
172. The Commission stresses the importance of the collecting, processing and disseminating of 
timely and reliable information, as well as the importance of utilising modern land-assessment and 
evaluation technologies, together with technologies for resource characterisation, all of which are 
essential for the planning and management of land resources. The development and use of appropriate 
indicators, including performance indicators, on the basis of sound scientific knowledge that is 
tailored to meet local requirements and circumstances, are essential for formulating and implementing 
policies and monitoring results. There is a need to ensure that technical information is fully linked 
with social and economic aspects at the local, regional and national levels. The Commission also takes 
note with appreciation of the report of the Panel on Science and Technology for Integrated Land 
Management of the Commission on Science and Technology for Development; the report adds an 
important dimension in furthering the implementation of chapter 10 of Agenda 21.
173. The Commission notes with concern the uneven pace of progress achieved in implementing 
the objectives and recommendations contained in chapter 10 of Agenda 21, especially with regard to 
existing institutional structures, which are largely sector-oriented, thus leading to an overlapping of 
governmental responsibilities; the Commission also notes the need for community-driven approaches.
174. The Commission urges Governments to take all necessary steps to achieve the objectives set 
out in chapter 10 within the agreed time-frame. At the international level, priority should be given to 
the development of a holistic and integrated framework for establishing social and economic 
conditions that will facilitate sustainable production and the conservation of biodiversity. Technical
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and infrastructural support, which can be applied in any country with appropriate modifications to 
take account of local needs and conditions, will be desirable in many cases.
175. The Commission urges Governments, in keeping with their respective needs and priorities, to 
develop national and/or local land-use planning systems that contain a statement of objectives and a 
detailed timetable for implementation spread over a period of years. Such systems should aim to 
remove constraints and provide incentives, thus enhancing the involvement and empowerment of 
peoples; should develop information and management systems; and should modify institutions, 
establishing suitable linkages among them. The Commission also urges Governments to exchange 
views on their programmes for integrated land management, involving all sectors of the community 
and all stakeholder groups, developed and implemented at the appropriate level.
176. The Commission requests the Secretary-General to strengthen co-ordination and co-operation 
among the organisations and bodies of the United Nations system by developing and implementing 
joint approaches and collaborative programmes. FAO, in partnership with UNEP, UNDP, other 
international bodies and Governments, and with the appropriate contributions of non-governmental 
organisations, should develop tools and recommend actions for integrated land management. Such 
action should involve the Commission in its capacity as a forum for the exchange of knowledge and 
experience in an open and transparent manner, with the full and effective participation of developing 
countries in a way that reflects their specific conditions and needs.
177. The Commission urges Governments, with the co-operation and support of the organisations 
and bodies of the United Nations system, as appropriate, to pay particular attention to:

(a) Establishing stable land-use systems in areas where important ecosystems or 
ecoregions are being endangered by human activities;
(b) Applying integrated planning and development approaches in regions that are 
becoming open to intensified settlement and agricultural production;
(c) Bringing about integrated approaches to capacity-building.

178. The Commission reaffirms the commitments contained in chapters 33 and 34 of Agenda 21 
for the effective implementation of chapter 10 of Agenda 21.
3. Managing fragile ecosystems: combating desertification and drought
179. The Commission notes that some 1 billion people live in the rural areas of the world’s 
drylands, which constitute one third of the land on Earth. They are at risk, and more than 100 million 
are already significantly affected and face having to abandon their lands and migrate. The 
Commission is concerned that, according to the report of the Secretary-General on managing fragile 
ecosystems: combating desertification and drought (E/CN. 17/1995/4), the economic loss caused by 
desertification world wide, in terms of average income forgone, was estimated in 1991 to be more 
than US $42 billion per year, most of it in Asia (US $20.9 billion per year) and Africa (US $9.3 billion 
per year). These figures are all the more alarming in Africa, where the affected countries rank among 
the poorest and least developed in the world.
180. Desertification and drought are closely interlinked with other issues such as loss of 
biodiversity, food security, population growth, poverty, climate change, water resources, deforestation, 
resource consumption patterns, deterioration of terms of trade, economics and, especially, social and 
cultural issues. Desertification is a social and economic as well as an environmental problem. Drought
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and land degradation can occur in most climatic zones, affecting a large number of people. The 
Commission emphasises the need to take action on the effects of drought and to recognise that land 
degradation also occurs in sub-humid and humid regions. Within the context of food security, 
combating desertification and mitigating the effects of drought take on particular significance.
181. The Commission welcomes the timely conclusion of the United Nations Convention to 
Combat Desertification in those Countries Experiencing Serious Drought and/or Desertification, 
particularly in Africa, and urges all Governments to recognise the urgent need for its early signature, 
ratification and entry into force, and to support the resolution on urgent action for Africa, adopted by 
the Intergovernmental Negotiating Committee for the Elaboration of an International Convention to 
Combat Desertification in those Countries Experiencing Serious Drought and/or Desertification, 
particularly in Africa, at its fifth session, as well as to promote actions in other regions. 
Implementation of the programme areas of Agenda 21 should be carried out within the context of the 
Convention, including its regional implementation annexes. The Commission urges Governments and 
intergovernmental organisations to give strong political support to the first session of the Conference 
of the Parties to the Convention, to be held once the Convention has been ratified by at least 50 
countries, and to support fully the work of the interim secretariat in preparing for the first meeting of 
the Conference of Parties.
182. The Commission underlines the importance of the following features of the Convention:

(a) The open, participatory approach, based on active work at the local level and the
particularly important contribution of women;
(b) The need for improved donor co-ordination and the establishment of partnerships
between Governments in donor and affected countries, and the active involvement of non- 
governmental organisations;
(c) The integrated, that is, global and multidisciplinary, approach, emphasising the
importance of the links between land and water management; and the role of energy, in 
particular new and renewable sources of energy, as well as the role of socio-economic factors 
and the need to combat poverty;
(d) The need for an active role of science in improving the situation in the drylands, and
in humid and sub-humid areas.

183. The Commission urges Governments to take an integrated approach to combating 
desertification, taking into account the link between desertification and poverty and the need for 
appropriate low-cost environmentally sound technologies for sustainable development. Sectoral 
strategic framework plans need to be consolidated within overall national planning and budgeting 
frameworks. The Commission draws the attention of Governments to the potential for the Convention 
to provide an in-country co-ordinating mechanism for integrated land management in arid, semi-arid 
and sub-humid lands.
184. In order to be fully effective, the Convention needs to be better known. The Commission 
therefore emphasises that, despite the increased understanding of desertification and drought issues, 
there is a continuing need to raise public awareness of the issues. The Commission urges 
Governments to enhance awareness among policy makers and the public at large through national 
institutions in the framework of the Convention, and of the International Decade for Natural Disaster 
Reduction, and through the observance of World Day to Combat Desertification and Drought, on 17 
June of every year.

/.



UNEP/CBD/SBSTTA/2/Inf. 1
Page 7

185. The Commission stresses the need for the mobilisation of financial resources, inter alia, as 
called for by the relevant provisions of the Convention (articles 6, 20 and 21) and needed for its 
implementation, particularly in Africa. The Commission recommends that appropriate organisations 
of the United Nations system take steps to facilitate the financing of programmes and projects in dry 
and sub-humid areas. The Commission urges developed countries to agree on coherent policies and 
adequate resource allocations for fulfilling their commitments towards the implementation of the 
Convention.
186. The Commission notes that the wealth of information, knowledge and experience concerning 
the causes and effects of desertification and drought that are already available allow for action to be 
stepped up immediately. Measures that assist information-sharing (for example, workshops) should 
be encouraged. The Commission also considers that the need for substantial improvement and better 
use of existing scientific knowledge of the problem is fundamental to further improving understanding 
of the significance of desertification and drought. Meeting this need would involve improved 
monitoring to provide data collection for desertification assessment and early warning of drought, as 
well as the improvement of capacities to facilitate access to and application of this information by 
land users. A more precise understanding of the desertification issue would involve concerted 
activities, including consultations with major groups, at the national level in affected countries, and 
the recognition by Governments of its importance, that is, a cross-sectoral effort involving physical, 
social, humanitarian and economic factors.
187. The Commission recognises that the strengthening of national capacities is central to
combating desertification and drought. The Commission urges affected countries, regional and
subregional organisations:

(a) To take effective action to set up institutional arrangements and policy frameworks 
for developing, managing and implementing national strategies and action programmes, 
incorporating provision for active public participation, especially among those most affected;
(b) To encourage Governments to improve national co-ordination among agencies in 
order to implement measures for combating desertification and managing drought more 
effectively and for the sustainable use of natural resources, given the cross-cutting nature of 
these issues;
(c) To establish, as a matter of highest priority, co-ordinating arrangements and to create 
partnerships with donors and national stakeholders, within the context of the Convention.

188. The Commission recognises the importance of preserving the knowledge of farmers and
indigenous and local people concerning dryland management and survival strategies. Their full 
involvement in the sustainable development of these drylands - their homelands - needs to be ensured. 
In this regard, the Commission notes with satisfaction that the principle of allowing more effective 
participation of local people, especially farmers, through their representative organisations in the 
planning and development of their natural resources is being more willingly accepted in many 
affected countries. It also notes the fact that many organisations, especially non-governmental 
organisations, have stepped up their participatory approaches with the inclusion of marginalized and 
disadvantaged groups, especially women, in the dryland development process.
189. The Commission takes note of the statement in the report of the Secretary-General 
(E/CN. 17/1995/4) to the effect that United Nations organisations have already taken steps to align 
their drought and desertification activities in accordance with Agenda 21. Further agreements on the
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system-wide division of labour and proposals on further partnership arrangements between agencies 
(and corresponding targeted work plans) are needed. The Commission recommends that these 
organisations further define their roles, comparative advantages, co-operative mechanisms, level of 
intervention and corresponding resource allocations in the implementation of the Convention.
4. Sustainable mountain development
190. The Commission recognises that mountain ecosystems and environments are of crucial 
importance as rich and unique centres of biological and cultural diversity, water stores and sources of 
minerals. Mountains cover at least one fifth of the Earth’s landscape and are home to at least 10 per 
cent of the world’s population, predominantly economically poor people. Mountain ecosystems are 
complex, fragile, unique in geomorphology, and react sensitively to global climate change. There is a 
corresponding need for a comprehensive interdisciplinary approach to sustainable mountain 
development as well as for the effective participation and empowerment of mountain people in the use 
and conservation of mountain resources.
191. The Commission recognises that with increased accessibility into mountain areas, resource 
degradation and, in some cases, economic and political marginalization of mountain communities has 
taken place. In order to reverse this trend and to combat the poverty of mountain people, strategies for 
mountain development must empower mountain communities to exercise larger control over local 
resource management and conservation and generate income in sustainable and equitable ways. In this 
context, the Commission recognises the central role of women in the sustainable use and management 
of resources; therefore, the specific needs and constraints of women must be acknowledged and 
addressed. Furthermore, support is needed to recover and foster the cultural expressions of mountain 
populations because mountain cultural diversity is a strong and valid basis for the sustainable use and 
conservation of mountain resources; in this context, the protection of indigenous people’s interests, 
including the recognition of their knowledge, should be an integral part of sustainable development.
192. The Commission stresses that the fragility of mountain ecosystems and the adverse impact of 
the degradation of those systems on highland and lowland populations have not been fully 
appreciated. The Commission recognises the importance of mountains as the predominant and most 
dependable source of freshwater currently used by humanity, and therefore stresses the importance of 
providing adequate protection for both quality and quantity of water resources from mountainous 
regions. The Commission recognises the vital protective function of a stable forest cover for the 
safeguarding of mountainous settlements and infrastructure. It also urges expanding the network of 
protected mountain areas to cover all types of mountain ecosystems, strengthening existing 
management capabilities for conserving mountain ecosystems, species and genetic diversity and 
promoting local and non-governmental organisations’ participation in the management of these areas.
193. In order to ensure an integrated approach to the complexity of mountain ecosystems and the 
socio-economic issues at stake, the Commission recognises the need for strengthening the existing 
institutional mechanisms as well as the knowledge base about mountain ecosystems through research, 
database development, pilot projects and information exchange, along with support for training in- 
country of scientific and technical experts and local natural resource managers.
194. The Commission urges interested Governments, with the support of the international 
community, to prepare and implement comprehensive national and/or local mountain development 
programmes in relevant countries as outlined in chapter 13 of Agenda 21: the "mountain agenda". 
These include strengthening national capacity for sustainable mountain development and the 
preparation of long-term mountain action plans. Action-oriented projects and programmes should

/...



UNEP/CBD/SBSTTA/2/Inf. 1
Page 9

emphasise the long-term monitoring of their environmental, economic and social impacts. Initiatives 
to implement the mountain agenda should incorporate development strategies that address the impacts 
on mountain communities and ecosystems of, inter alia, production and land-use systems, tourism, 
transportation policies and energy production and use. These initiatives must incorporate a 
participatory approach involving all stakeholders, including farmers, women, and local and 
indigenous communities, as well as non-governmental organisations.
195. The Commission also recognises that there is a need to take a new look at the overall flow and 
full-cost pricing of resources and services to and from mountain areas, including water, wood and 
non-wood as well as range products, energy, mineral resources, tourism and human and government 
services. The Commission further recognises the need for a fair share of the benefits derived from the 
use of mountain resources to remain with the local people and their communities.
196. The Commission notes that there is a need to examine the relationship of chapter 13 with 
other chapters of Agenda 21 and with the global conventions and to analyse the extent to which the 
concerns of mountain areas can be better integrated into their follow-up.
197. The Commission welcomes and supports ongoing efforts in preparing and negotiating 
subregional and interregional agreements on mountains and, in this context, notes the entry into force 
of the Alpine Convention as one example, in line with paragraph 13.8 (c) of Agenda 21, of co- 
operation between countries for the protection of mountain ecosystems.
198. The Commission calls upon Governments and the international community to take action at 
all levels with the objective of combating poverty in mountain areas, diversifying mountain 
economies, protecting the environment and food security of local communities, strengthening global 
information networks and databases, addressing environmental problems, and creating new livelihood 
opportunities, within the context of appropriate institutional frameworks.
199. The Commission urges interested Governments and organisations, including the private 
sector, to promote initiatives aimed at raising awareness, including the convening of regional 
intergovernmental consultations. A wider international meeting involving relevant United Nations 
bodies could facilitate the exchange of objectives, results and experiences of sustainable development 
in different mountain regions.
5. Combating deforestation and the Non-legally Binding Authoritative Statement of 

Principles for a Global Consensus on the Management, Conservation and Sustainable 
Development of All Types of Forests

200. The Commission notes that forests and forestry must be managed in order to continue to meet 
the growing needs of humankind for forest products, environmental services, and social and cultural 
benefits, as well as for livelihoods that are based on them. Although some corrective actions have 
been attempted to alleviate pressures exerted on forest resources, rapidly growing populations, 
poverty, unsuitable land use, adverse incentives, and production and consumption patterns, as well as 
various other external threats, including pollution, have continued to damage forests. The need to 
sustain forests and to manage them for future generations, because of the growing demand on their 
multiple functions and services, remains a major challenge. Particular attention should be focused on 
the integrated and balanced approach towards environmental and developmental functions of forests, 
sustainable forest management, conservation of biological diversity, air quality, conservation of soil 
and water resources, restoration of damaged forests; and on shortages of forest products and services,
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including those that are vital for rural communities, such as fuelwood and forest-based medicines; and 
on participation of major groups, particularly indigenous people and local communities.
201. The Commission welcomes progress that has been made with regard to the level of 
awareness, adaptation of policies, preparation or adaptation of strategies and action plans on forests. 
The Commission notes with appreciation the results of several country-led forums that have 
contributed significantly to international dialogue on forests, national reporting and better 
understanding of sustainable forest management. These forums include approaches towards national 
reporting, co-sponsored by India and the United Kingdom of Great Britain and Northern Ireland; 
criteria and indicators for sustainable forest management through the Helsinki, Montreal, Amazon and 
International Tropical Timber Organisation (ITTO) processes; the Intergovernmental Working Group 
on Forests, co-sponsored by Malaysia and Canada, to examine opportunities and options for action on 
forests; and the Global Forest Policy Dialogue co-sponsored by Indonesia and the Centre for 
International Forestry Research (CIFOR). However, the Commission calls for further attention to the 
cross-sectoral factors that are the underlying causes of deforestation and degradation of forests such as 
production and consumption patterns, poverty, population growth, insufficient environmental 
education and knowledge, terms of trade, discriminatory trade practices and unsustainable policies 
and practices related to such sectors as agriculture, energy and trade as well as forestry. In this regard, 
it stresses the need for addressing policy issues including the conservation, valuation and sustainable 
use of forests in an integrated and holistic manner. The Commission also considers that the potential 
role of voluntary certification schemes with regard to sustainable forest management, trade in forest 
products, and consumer education should be further studied, ensuring full transparency and 
participation of all interested parties.
202. The Commission considers that further actions are required to improve the conservation and 
sustainable management of existing forests, to restore degraded forests and, where possible, to create 
new forests, including plantations, in order to reduce pressure on natural forests, to increase wood 
supplies as well as to fulfil other production, protection and social functions of forests, through an 
integrated and multidisciplinary, people-oriented approach. In this regard, the Commission welcomes 
the Rome Statement on Forestry as adopted by the Meeting of Ministers Responsible for Forests, the 
first under the framework of FAO (Rome, 16 and 17 March 1995). The Commission notes that the 
Ministers fully assumed their sectoral responsibility for the forest-related provisions of Agenda 21 and 
expressed their political support for further enhancement of national capabilities and international co- 
operation and co-ordination, as well as for the formulation and implementation of appropriate policies 
required to meet the challenges in the field of forests.
203. The Commission urges Governments and interested organisations and groups to mobilise 
financial resources, including the provision of new and additional resources, and the transfer of 
environmentally sound technology on favourable terms as mutually agreed for full and effective 
implementation of the Non-legally Binding Authoritative Statement of Principles for a Global 
Consensus on the Management, Conservation and Development of All Types of Forests (Forest 
Principles) and chapter 11 of Agenda 21.
204. The Commission considers further concrete actions, on the management, conservation and 
sustainable development of forests, particularly by Governments, to be an urgent priority. It stresses 
the need to further assess actions already undertaken to combat deforestation and forest degradation 
and to promote management, conservation and sustainable development of all types of forests, 
including environmental and socio-economic impacts; and against that background, to propose 
options for further action. In order to pursue consensus and formulation of co-ordinated proposals for 
such action, the Commission decides to establish an open-ended ad hoc Intergovernmental Panel on
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Forests, under its aegis, to work in an open, transparent and participatory manner. The mandate, 
modalities for the establishment, and terms of reference for the proposed Panel are given in Annex I 
below.
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Annex I 

COMMISSION ON SUSTAINABLE DEVELOPMENT OPEN-ENDED 
INTERGOVERNMENTAL PANEL ON FORESTS 

I. OBJECTIVE
1. The Ad Hoc Inter-sessional Working Group on Sectoral Issues met in New York from 27 
February to 3 March 1995, and recommended that at its third session in April 1995, the Commission 
on Sustainable Development establish, under its aegis, an open-ended ad hoc Intergovernmental Panel 
on Forests (to be referred to hereinafter as the "Panel"). The recent Rome Meeting of Ministers 
Responsible for Forests welcomed such a proposal.
2. The Commission considers further concrete actions on the management, conservation, and 
sustainable development of forests, particularly by Governments, to be an urgent priority. It stresses 
the need to further assess action already undertaken to combat deforestation and forest degradation 
and to promote management, conservation and sustainable development of all types of forests, 
including environmental and socio-economic impacts; and against that background to propose options 
for further actions. In order to pursue consensus and formulation of co-ordinated proposals for action, 
the Commission decides to establish an open-ended ad hoc Intergovernmental Panel on Forests, under 
its aegis, to work in an open, transparent and participatory manner.
3. The Panel should promote multidisciplinary action at the international level consistent with 
the Non-legally Binding Authoritative Statement of Principles for a Global Consensus on the 
Management, Conservation and Sustainable Development of All Types of Forests (Forest Principles), 
adopted by the United Nations Conference on Environment and Development. The Commission 
recognises the sovereignty of countries over their natural resources, as set forth in principle 1 (a) of 
the Forest Principles. The Commission also recognises that the right to development must be fulfilled 
so as to equitably meet the developmental and environmental needs of present and future generations.

II. ISSUES FOR PRIORITY ACTION
1. The issues for priority action should include the following elements, which are derived from 
the Forest Principles and chapter 11 of Agenda 21, and which take into account subsequent 
international initiatives related to forests, including the report of the ad hoc Inter-sessional Working 
Group on Sectoral Issues of the Commission on Sustainable Development and the Rome Statement on 
Forestry, 16 and 17 March 1995. In pursuing consensus and formulation of co-ordinated proposals for 
action, the Panel should consider the following main interrelated categories of issues:

(a) Implementation of United Nations Conference on Environment and Development
decisions related to forests at the national and international level including an examination of 
sectoral and cross-sectoral linkages;
(b) International co-operation in financial assistance and technology transfer;
(c) Scientific research, forest assessment and development of criteria and indicators for
sustainable forest management;
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(d) Trade and environment relating to forest products and services;
(e) International organisations and multilateral institutions and instruments including 
appropriate legal mechanisms.

III. PROGRAMME OF WORK
I

1. Consider actions to promote progress through national forests and land- use plans and 
programmes in implementing the Forest Principles and chapter 11 and other chapters related to forests 
in Agenda 21, through an open, transparent and participatory process involving Governments and all 
interested parties, including major groups, particularly indigenous people and local communities.
2. Identify and consider ways to address the underlying causes of deforestation, forest 
degradation and the difficulties in implementing sustainable forest management, with particular 
attention to cross-sectoral factors, including the impact on and from forests, at the national and 
international levels, such as consumption and production patterns, poverty, population growth, 
pollution, terms of trade, discriminatory trade practices and unsustainable policies related to sectors 
such as agriculture, energy and trade.
3. Consistent with the terms of the Convention on Biological Diversity, encourage countries to 
consider ways and means for the effective protection and use of traditional forest-related knowledge, 
innovations and practices of forest dwellers, indigenous people and other local communities, as well 
as fair and equitable sharing of benefits arising from such knowledge, innovations and practices.
4. Monitor actions to support afforestation, reforestation and the restoration of forest systems, 
where appropriate, particularly in countries with fragile ecosystems and affected by desertification 
and/or drought, particularly in Africa. Within this context, also consider specific actions in countries 
whose forests are affected by pollution, particularly those with economies in transition in central and 
eastern Europe.
5. Propose measures to address the needs and requirements of developing countries and other 
countries with low forest cover in order to promote the activities aimed at conserving the existing 
coverage, with particular attention to the unique types of forests.

II
1. Explore ways of improving the efficiency and co-ordination of bilateral and multilateral 
assistance; and consider ways to address the critical areas relating to the transfer and development of 
environmentally sound technology on favourable terms as mutually agreed and the mobilisation of 
financial resources, including the provision of new and additional resources with a view to assisting 
developing countries to pursue policies and comprehensive strategies for achieving sustainable forest 
management, recalling principles 10 and 11 of the Non-legally Binding Authoritative Statement of 
Principles for a Global Consensus on the Management, Conservation and Sustainable Development of 
All Types of Forests, and the Rome Statement on Forestry, agreed by Ministers Responsible for 
Forests in March 1995.

III
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1. Review existing periodic assessment of forests, including relevant socio-economic and 
environmental factors, at the global level; identify shortfalls in present assessments relative to policy 
considerations; and recommend practical ways of improving such assessments. Examine ways to 
broaden the scientific knowledge and the statistical database available in order to better understand 
the ecological, economic, cultural and social functions performed by all types of forests. Promote the 
further development of methodologies for properly valuing the multiple benefits derived from forests 
in the form of goods and services, and subsequently to consider their inclusion within the systems of 
national accounting, drawing upon work that has been already undertaken by the United Nations and 
other relevant organisations.
2. Encourage national implementation of criteria and indicators for sustainable forest 
management and study the feasibility of further developing internationally agreed upon criteria and 
indicators against which progress towards sustainable forest management of all types of forests could 
be measured, taking into account the specific regional and subregional conditions of forests and the 
diversity of economic, social and cultural environments. Within this context, facilitate the engagement 
of regions and countries not yet involved in developing criteria and indicators of sustainable forest 
management; share experiences in testing and implementing them; and examine the need to promote 
comparability and the appropriateness of convergence among international initiatives in this regard.

IV
1. Examine relevant factors affecting trade in forest products and other forest-and-trade issues in
an integrated and holistic approach that promotes a supportive relationship between trade and 
environment. In this connection, identify opportunities and recommend measures for improving 
market access for forest products on a non-discriminatory basis and consider factors that may distort 
trade in forest products and affect their value, including pricing, import/export controls, subsidies and 
the need to remove unilateral bans and boycotts inconsistent with the rules of the international trade 
system. Promote the development of methodologies to advance the full valuation, including 
replacement and environmental costs, of forest goods and services, with a view to promoting full cost 
internalization. Taking account of the interests of all sectors and particularities of different countries 
and ensuring full transparency and participation of all interested parties, examine the issue of 
voluntary certification and labelling of forest products so as to contribute to a better understanding of 
the role of voluntary certification with regard to the sustainable management of forests, including the 
impact of certification on developing countries.

V
1. Develop a clearer view of the work being carried out by international organisations and 
multilateral institutions and under existing instruments as appropriate, including the Convention on 
Biological Diversity, the United Nations Convention to Combat Desertification in those Countries 
Experiencing Serious Drought and/or Desertification, particularly in Africa, the United Nations 
Framework Convention on Climate Change, the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) and the International Tropical Timber Agreement (ITTA) in 
forest-related issues, including United Nations Conference on Environment and Development 
decisions related to forests, and the institutional linkages emanating therefrom, in order to identify any 
gaps, and areas requiring enhancement, as well as any areas of duplication.
2. In the light of issues I-V.1 above, based on consensus-building in a step-by-step process, 
consider and advise on the need, or otherwise, for other instruments or arrangements in further 
implementation of the Forest Principles, including appropriate legal arrangements and mechanisms 
covering all types of forests.
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IV. PANEL COMPOSITION, ORGANISATION AND CONDUCT OF WORK
1. The Commission on Sustainable Development recommends that the Panel should be an open- 
ended intergovernmental body. The Panel shall be composed of representatives from Governments. 
The European Community shall be entitled to participate in the same manner as under the Economic 
and Social Council decision as to its status in the Commission on Sustainable Development. 
Intergovernmental organisations and the full range of non-governmental organisations and other 
groups would participate as observers in the Panel, on an open-ended and fully participatory basis.
2. The Panel should draw particularly on the resources and technical expertise of relevant 
organisations, including FAO, UNEP, UNDP, the World Bank, ITTO and other relevant organisations 
within and outside the United Nations system as well as secretariats of relevant conventions, with 
appropriate contributions of non-governmental organisations.
3. T he Panel will submit a progress report to the fourth session of the Commission on Sustainable 
Development in 1996 and its final conclusions, recommendations and proposals for action to the 
Commission on Sustainable Development’s fifth session in 1997. At its first session, which should be 
held as soon as practicable in 1995, the Panel will consider the need for dividing its tasks among 
appropriate subgroups, as decided. At this session, the Panel will also resolve pending issues on the 
modalities of work, including election and designation of office-holders. The Panel should seek inputs 
of major groups in all activities in its programme of work.

V. SECRETARIAT AND FINANCIAL SUPPORT TO THE PANEL
1. The ultimate responsibility for the process and product of the Panel will reside with the Panel 
itself. Secretariat support should be provided by a small team under the Department for Policy Co- 
ordination and Sustainable Development of the United Nations Secretariat, possibly co-ordinated by a 
temporary direct hire, assuming the availability of funds and with the secondment of relevant 
personnel from the United Nations system and other organisations, where relevant, particularly FAO 
as task manager for chapter 11 of Agenda 21 in the United Nations system, UNEP, UNDP and ITTO. 
The secretariat would relay tasks from the Panel to appropriate organisations, develop and maintain an 
effective communication system between the Panel and organisations, and undertake logistic meeting 
preparations and document dissemination. Under the direction of the Panel, the secretariat would also 
facilitate co-ordination of work undertaken.
2. Operation of the panel will require funding to support meetings and participation by 
developing country representatives and major groups from developing countries. In addition to 
drawing on existing resources where efficient, the following sources of funding should be considered:

(a) Voluntary extrabudgetary contributions from Governments and international
organisations to support the work of the Panel;
(b) Secondments from international organisations;
(c) In-kind contributions from countries and international organisations, including
hosting meetings.

3. To ensure quick start-up of the Panel, interested Governments and organisations are 
encouraged to make early voluntary contributions. As far as possible, support from the United Nations
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system should be derived from the reallocation of resources within existing budgets of United Nations 
bodies in order to respond to high-priority activities.

Annex II 

PROGRAMME BUDGET IMPLICATIONS OF RECOMMENDATIONS CONTAINED IN 
THE DRAFT REPORT OF THE COMMISSION AT ITS THIRD SESSION

1. Under the terms of paragraph 204 of chapter I of the report of the Commission on its third 
session, the Commission decides to establish an open- ended ad hoc Intergovernmental Panel on 
Forests, under its aegis, to work in an open, transparent and participatory manner.
2. Following the review of the mandate, modalities and terms of reference of the Panel as 
outlined in Annex I to section D.5 above and relating consultations, it is assumed that the Panel would 
have one session in 1995, two sessions in 1996 and one session in 1997 of one week duration each. 
The substantive support to the Panel would be provided by the Department for Policy Co-ordination 
and Sustainable Development of the United Nations Secretariat and would be equivalent to 24 
Professional and 24 General Service work-months per year (12 Professional and 12 General Service 
work-months in 1995), to be financed from extrabudgetary resources. The conference-servicing would 
be provided in all official languages of the United Nations.
3. On the basis of the above assumptions, the costs of the activities would be as follows:

1995 1996-1997
$ $

Travel of members of the Commission to the Panel 132 500 636 000
Substantive support 314 900 682 800

Conference-servicing requirements 320 600 998 700

4. Should the Economic and Social Council adopt the recommendation of the Commission, the 
costs relating to attendance of the Commission’s members at the Panel’s session in 1995 ($132,500) 
would be financed from the 1994-1995 appropriation approved for the Commission’s activities. The 
relating costs for 1996-1997 ($636,000) represent additional requirements under section 7A of the 
proposed programme budget for the biennium 1996-1997. This requirement would be dealt with in 
accordance with the procedure for use and operation of the contingency fund established by General 
Assembly resolution 42/211.
5. The conference-servicing requirements for the meetings ($320,600 for 1995 and $998,700 for 
1996-1997) will be dealt with within the overall provisions for conference-servicing of United 
Nations meetings and conferences, reserved in the programme budget for those periods respectively. 
The actual conference-servicing costs of the meetings will be reported to the General Assembly within 
the context of the budget performance reports.
6. Extrabudgetary funds will be sought to meet the requirements for substantive support and 
servicing of the Panel by the Department for Policy Co-ordination and Sustainable Development of 
the United Nations Secretariat ($314,900 in 1995 and $682,800 in 1996-1997).
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6. Promoting sustainable agriculture and rural development

205. The Commission notes with concern that, even though some progress has been reported, 
disappointment is widely expressed at the slow progress in moving towards sustainable agriculture 
and rural development (SARD) in many countries.
206. The Commission recognises the need for further practical action to promote and enhance 
sustainable agriculture and rural development. Such action should aim at balancing the immediate 
need to increase food production and food security and to combat poverty, and the need to protect 
physical and biological resources. While the Commission recognises the potential of sustainable use 
of lands to enhance food production for local food security, it notes that the approach must also focus 
on the small farmers in marginal lands. This approach must lead to a productive sustainable 
agriculture which contributes to the social and economic vitality of rural areas and ensures balanced 
rural/urban development. In addition, traditional agriculture, which produces a substantial proportion 
of the world’s food supply and which at the same time contributes to the protection of biodiversity, 
must be maintained and developed in a sustainable way.
207. There is a need for a deeper and wider understanding of various relations between the farmer 
and his and her environment at the household and community levels and of the biophysical processes 
that underlie the interactions between farming activities and the ecologies in which they take place. 
SARD objectives need to be pursued with the full and vigorous participation of rural people and their 
communities. The capacity of local Governments, with regard to decision-making and the 
implementation of economically viable, environmentally sound and socially equitable agricultural and 
rural development programmes and the participation of private sector, non-governmental 
organisations and farmers'organisations therein, needs to be enhanced.
208. The Commission recommends that FAO, the United Nations Development Fund for Women 
(UNIFEM) and UNDP, together with national and local government agencies, and in co-operation 
with non-governmental and people’s representative organisations, promote an exchange of experiences 
with participatory mechanisms, with a view to enhancing their effectiveness.
209. Sustainable agriculture and rural development must take place within the framework of an 
undistorted sectoral and economy-wide policy framework that fully integrates environmental 
considerations. In this context, the full implementation of the Final Act Embodying the Results of the 
Uruguay Round of Multilateral Trade Negotiations is an important step contributing to liberalising 
international trade in agriculture. In particular, the reforms to achieve substantial and progressive 
reduction in the support and protection of agriculture, in accordance with the Uruguay Round 
agreement covering internal regimes, market access and export subsidies, are ongoing. With a view to 
promoting sustainable development, non-trade concerns such as economic, social, food security and 
environmental impact of trade policies, including trade liberalisation, should be monitored and 
evaluated, especially taking into account their impact on developing countries, in particular the least 
developed countries and the net food-importing developing countries. Such monitoring and evaluation 
should be done in consultation with major groups.
210. The Commission requests FAO, within existing resources, in collaboration with UNCTAD, 
the World Trade Organisation, UNDP, UNEP and other relevant organisations, to analyse the 
implications for SARD of the Final Act Embodying the Results of the Uruguay Round of Multilateral 
Trade Negotiations at national, regional and international levels.
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211. In this context, the Commission notes, taking into account the impact on and the socio- 
economic conditions in developing countries, in particular least developed countries and net food- 
importing developing countries, the importance of a comprehensive examination of the environmental 
consequences of the use of agricultural practices and policies, including agricultural subsidies, in all 
countries and their impact on sustainable agricultural and rural development.
212. The Commission notes that the absence of sufficiently comprehensive indicators hampers the 
effective monitoring of progress. In this regard, the Commission stresses the importance of developing 
appropriate internationally agreed agri-environmental criteria and indicators applicable to developed 
and developing country situations in order to monitor the status of and progress towards SARD, with 
the full and effective participation of developing countries, reflecting their specific conditions and 
priority needs. Such indicators should cover environmental, economic, social and cultural dimensions. 
In developing such criteria and indicators, account should be taken of ongoing work at the national 
level.
213. The achievement of the multiple objectives related to sustainable agriculture and rural 
development requires a whole-system approach that recognises that it is not possible to focus on 
agricultural activities alone. There is a need to incorporate other aspects such as land-use planning and 
community development. In this regard, consideration should be given to increasing farmers' capacity 
to assume activities such as marketing and processing. This could involve more efficient allocation 
and use of resources; a move from policy-induced surpluses in developed countries; an international 
economic environment more supportive of the implementation of policies aimed at the achievement of 
sustainable agricultural and rural development; more predictable market access and export earnings; 
making credit available for enhancing production; provision of technical and financial assistance to 
support developing countries, in particular least developed countries and net food-importing 
developing countries so as to improve their agricultural productivity and infrastructure; and taking 
advantage of the trading environment emerging from the Uruguay Round. Such microeconomic 
development would ensure the revitalisation of rural economies and the strengthening of rural 
communities. There is also a need to change attitudes and take concrete steps towards adopting 
sustainable agricultural policies and practices in order to enhance that process. The Commission urges 
Governments, with the support of the international community and non-governmental organisations, 
to work out their own comprehensive agricultural policies and programmes that take full account of 
environmental concerns and capacity-building, including strengthening farmers'organisations.
214. The Commission notes the need to promote in all countries sustainable agriculture and 
ecological farming practices and supportive strategic, problem-solving agricultural research, including 
the acquisition of technological information. The Commission urges support for research and 
technology development through strengthening institutional arrangements, such as national research 
institutions and extension and education systems, developing regional co-operative networks, 
including those of farmers and other rural producers where locally appropriate, and enhancing support 
of and from the Consultative Group on International Agricultural Research (CGIAR) system. This 
support should encourage and reward the active involvement of farmers and fieldworkers and their 
innovations so as to recognise their role as developers of technology through informal research. 
Research priorities should be established in consultation with farmers and their representative 
organisations, to ensure that the issues related to resources-poor farmers, living in arid and dry sub- 
humid areas and amid degraded soils, and to women are integrated.
215. Agricultural research programmes should focus on developing location- specific technologies 
for farming systems so as to encompass not only the whole range of annual crops, including 
horticulture, but also livestock management and household production and processing systems,
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appropriate low- cost soil and water conservation practices, and yield optimisation strategies 
combining appropriate low-cost inputs with time-tested local and high-yielding new varieties having 
biotic and abiotic resistance, as well as on the use of organic and ecological farming methods, and 
integrated pest management (IPM).
216. The Commission encourages Governments to integrate action on energy into their efforts for 
sustainable agriculture and rural development, paying particular attention to the use of energy for 
electrification, heating and other purposes, by means of renewable and other forms of energy.
217. The Commission urges Governments to support and facilitate efforts of interested developing 
countries in their transition towards the sustainable use of an appropriate mix of fossil and renewable 
sources of energy for rural communities, taking note of the recommendations made by the Committee 
on New and Renewable Sources of Energy and on Energy for Development, at its special session in 
February 1995.
218. The Commission notes with concern that attention to and progress in the area of animal 
genetic resources have not been commensurate with those related to plant genetic resources. The 
Commission urges that national and international action be strengthened with the objective of 
bringing international co-operation and support for the conservation and sustainable use of animal 
genetic resources to a level similar to that of ongoing initiatives concerning plant genetic resources.
219. The Commission notes with appreciation the efforts of the organisations within and outside 
the United Nations system in terms of co-ordination and co-operation concerning activities related to 
sustainable agriculture and rural development. The Commission urges that such efforts be further 
strengthened. FAO’s Integrated Co-operative Programme Framework for Sustainable Agriculture and 
Rural Development (ICPF/SARD) and its component Special Action Programmes provide a useful 
vehicle for bringing together the initiatives of different development partners.
220. The Commission notes the progress that has been made by both developing and developed 
countries that have adopted policies of pesticide use reduction as a means of moving towards 
sustainable agriculture. The Commission recommends that all countries take steps to reduce the 
environmental impact of pesticide use by promoting IPM as an alternative to exclusive reliance on 
chemical pesticides. The Commission further invites FAO, in collaboration with UNEP, UNDP, the 
World Bank, the CGIAR centres and other interested organisations, to strengthen and extend to a 
wider number of countries its ongoing programmes and projects for sustainable land and water 
management in agriculture, integrated pest management and integrated plant nutrition management, 
with participation of major groups.
221. The Commission recommends that, under the auspices of FAO as task manager and building 
on a partnership between Governments, intergovernmental agencies and agricultural research 
institutions, and non-governmental and farmers organisations, drawing on successful examples of 
SARD, there should be a synthesis and exchange of information and practical experience with a view 
to identifying models that could be applied in other situations. Such an exchange could be through the 
holding of sub-regional or regional workshops, the results of which would be widely disseminated.

7. Conservation of biological diversity

222. The Commission reaffirms the importance of the conservation of biological diversity and the 
sustainable use of its components, including marine and coastal ecosystems. It recognises that the 
Convention on Biological Diversity provides the principal mechanism for advancing these objectives
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and notes with appreciation the statement presented by the President of the Conference of the Parties 
to the Convention.
223. The Commission notes the successful outcome of the first session of the Conference of the 
Parties to the Convention on Biological Diversity, in Nassau, the Bahamas, in 1994. It welcomes the 
adoption by the Conference of the Parties of a medium-term programme of work that reflects a 
balance among the Convention’s three objectives: conservation of biological diversity, sustainable use 
of its components, and fair and equitable sharing of the benefits arising out of the utilisation of genetic 
resources. The Commission also welcomes the prompt establishment under the Conference of the 
Parties of the Subsidiary Body for Scientific, Technical and Technological Advice and the rapid 
action towards the development of a clearing-house to promote and facilitate technical and scientific 
co-operation.
224. Furthermore, the Commission welcomes the invitation by the Conference of the Parties to the 
Convention on Biological Diversity to participate in a dialogue on biodiversity and forests and 
recognises the crucial role of conservation and sustainable management of all types of forests for 
maintaining the biological diversity of the whole planet, as well as the role of biological diversity for 
the integrity and functioning of forest ecosystems. The Commission emphasises that biological 
diversity is of essential importance for the ecosystem functions of forests and further recognises the 
role of conservation, management and sustainable use of forests for achieving the objectives of the 
Convention and welcomes future contributions of the Conference of the Parties to this end.
225. The Commission welcomes the activities to date undertaken within the United Nations system 
as well as the active participation of non-governmental organisations in the post-United Nations 
Conference on Environment and Development process.
226. The Commission stresses that the conservation of biological diversity and the sustainable use 
of its components cut across a wide spectrum of sectoral and cross-sectoral issues addressed in 
Agenda 21. The underlying motivation for conserving biological diversity and using its components 
sustainably is based on its significance for the integrity and functioning of the life- supporting 
ecosystems, and this is deeply rooted in concerns for the well-being and sustainable development of 
humankind, embracing such issues as ecosystem services, food security, poverty and the traditional 
knowledge, innovations and practices of indigenous people and local communities.
227. The Commission recognises that, as provided for in Article 20.4 of the Convention, the extent 
to which developing-country parties will effectively implement their commitments under the 
Convention will depend on the effective implementation by developed-country parties of their 
commitments under the Convention related to financial resources and transfer of technology.
228. The Commission notes the decision of the Conference of the Parties to the Convention on 
Biological Diversity to include in its medium-term Programme, inter alia, consideration of the 
knowledge, innovations and practices of indigenous and local communities.
229. The Commission notes that the restructured and replenished Global Environment Facility 
(GEF) will continue on an interim basis as the entity entrusted with the operation of the financial 
mechanisms of the Convention on Biological Diversity and the United Nations Framework 
Convention on Climate Change. The Commission emphasises the importance of a speedy 
implementation of these commitments and the other responsibilities of GEF and recalls its 1994 
decision in which it stated that the first replenishment of the restructured GEF was a first step at a 
minimum level and that there would be a need for further replenishment of its funds as the
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230. The Commission, stressing that these activities have to be implemented through the 
Convention:

(a) Urges the Governments that have not yet done so to ratify, accede to and begin
implementing the Convention on Biological Diversity;
(b) Urges the international community to support efforts aimed at capacity-building as
well as human resource development, and at the transfer of technology to developing 
countries for the conservation of biodiversity, including through in situ and ex situ 
conservation, and the sustainable use of its components, and also urges each country to take 
legislative, administrative or policy measures, as appropriate, with the aim of having the 
private sector facilitate access to joint development of technology, in accordance with Article 
16.4 of the Convention;
(c) Encourages the Conference of the Parties to the Convention on Biological Diversity, 
in collaboration with relevant organisations, to explore means for co-ordinating relevant 
global and regional agreements related to the Convention on Biological Diversity and 
establishing effective co-operation mechanisms;
(d) Urges Governments to integrate actions geared to conserving biodiversity and the
sustainable utilisation of its components and to promote sustainable development, inter alia, 
through integrated action plans and sectoral strategies, particularly in forests, agriculture, 
living marine resources, rural development and land use, and to monitor the implementation 
and reporting of progress made;
(e) Also urges Governments to promote the fair and equitable sharing of the benefits 
accruing from the utilisation of biological resources, in accordance with the provisions of the 
Convention on Biological Diversity;
(f) Calls upon multilateral organisations, other intergovernmental organisations and non- 
governmental organisations to cooperate with the Convention on Biological Diversity and 
Governments in developing co-ordinating mechanisms based on national plans and 
programmes in accordance with the provisions of the Convention so as to ensure the effective 
implementation of the Convention and other related agreements;
(g) Welcomes the decision of the Conference of the Parties to the Convention to establish 
the clearing-house mechanism of the Convention, and urges Governments and 
intergovernmental, as well as non-governmental organisations, to collect, analyse and 
disseminate more reliable and adequate data for measuring achievements at the national, 
regional and global levels;
(h) Calls upon Governments, and multilateral and other intergovernmental organisations 
to make full use of existing knowledge and to further improve understanding of biodiversity 
in sustainable development;
(i) Calls upon the international community to make efforts to develop economic 
mechanisms for determining the costs and benefits of the conservation of biological diversity 
and sustainable use of its components, and upon Governments in accordance with their 
national plans, policies and programmes to consider and undertake policies aimed at the 
effective implementation of the objectives of chapter 15 of Agenda 21;
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(j) Welcomes the decision of the Conference of the Parties to the Convention on 
Biological Diversity to include in its medium-term programme, inter alia, consideration of the 
knowledge, innovations and practices of indigenous and local communities; takes note of the 
statement of the Conference of the Parties to the Convention (E/CN.17/1995/27, Annex) and 
notes that it would also be desirable that future work on the protection of traditional 
knowledge and practices of indigenous and local communities relevant to conservation and 
sustainable use be co-ordinated with the relevant bodies; and welcomes the progress made in 
revising the International Undertaking on Plant Genetic Resources for Food and Agriculture 
which relates to outstanding matters concerning plant genetic resources, including access to 
ex situ collections and the question of farmers' rights.
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1. In paragraph 2(a) of decision II/9, the Conference of the Parties requested the Executive 
Secretary to provide advice and information pertaining to the relationship between indigenous and 
local communities and forests, as invited by the Inter-Agency Task Force of the Intergovernmental 
Panel on Forests.
2. Such advice and information would contribute to the preparation of the Report of the 
Secretary-General 'Traditional forest-related knowledge' to be considered by the Intergovernmental 
Panel on Forests, under Programme element 1.3 of its programme of work.
3. In early 1996 the Secretariat assisted the secretariat of the Ad Hoc Intergovernmental Panel on 
Forests in the Division for Sustainable Development of the Depertment for Policy Co-ordination and 
Sustainable Development of the United Nations Secretariat with the preparation of document 
E/CN.17/IPF/1996/9 (Traditional forest-related knowledge) for the initial discussion of this 
Programme element by the Panel at its second session (Geneva, 11-22 March 1996).
4. At its second session, the Panel undertook an initial discussion of this Programme element, 
considered the report contained in the document E/CN.17/IPF/1996/9, and provided guidance on the 
focus of the substantive discussion at its third session and on specific matters that should be addressed 
(document E/CN.17/IPF/1996/24, paras.83-95).
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5. In accordance with decision II/9, and noting the guidance provided by the Panel at its second 
session, the Secretariat has prepared a further background document on traditional forest-related 
knowledge as a contribution to the preparation of the Report of the Secretary-General for the 
substantive discussion of this Programme element by the Panel at its third meeting (Geneva, 9-20 
September 1996).
6. This backround document is contained in the Annex to the present note. Annex TR 
ADITIONAL FOREST-RELATED KNOWLEDGE

Contribution by the Executive Secretary to the preparation of the Report of the Secretary- 
General for Programme element 1.3 of the Intergovernmental Panel on Forests
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EXECUTIVE SUMMARY

1. Traditional forest-related knowledge (TFRK) is made up of the following linked features:
* information about the various physical, biological and social components of a 
particular forested landscape;
* rules for using them without damaging them irreparably;
* relationships among their users;
* technologies for using them to meet the subsistence, health, trade and ritual
needs of local people; and
* a view of the world that incorporates and makes sense of all the above in the
context of a long-term and holistic perspective in decision-making.

2. These aspects of TFRK have various kinds of meaning and potential usefulness to global 
society, but most of the knowledge concerned cannot, and the rest should not, be taken from its 
owners without their consent. It must therefore be accessed through negotiation and partnership. Most 
TFRK will mean little outside the environment where it arose, however, and is likely to be most 
valuable only as a means to achieve on-site sustainable forest management. To do this requires that 
the owners of TFRK are involved in:

* ownership partnerships, in which local people and the state agree ownership 
regimes for forest land;
* planning partnerships, in which traditional and other forms of knowledge are 
used together in making decisions on the use of forests; and
* management partnerships, in which the partners collaborate to put their plans into 
effect.

3. Stumbling-blocks here include misunderstandings arising from cultural differences, and 
solutions include mutual respect and shared learning, aided by mechanisms for conflict resolution. 
The process requires that certain kinds of authority over forest resources are re- distributed to allow 
local participation, as is now happening in some countries.
4. Some forms of TFRK have meaning outside their local context and can have a role in 
commercial biodiversity prospecting. They can be made available on a contract basis between the 
owners and prospectors. National framework laws and international agreements are required to render 
such contracts enforceable, and to establish fair and equitable benefit-sharing arrangements. Patent 
laws can then continue to protect the investments required to develop new products.
5. Other forms of TFRK, including plant varieties, planting and harvesting systems, technologies 
and world-views have less or no commercial potential but are nevertheless the intellectual property of 
their originators and owners. To protect this interest, an holistic approach to intellectual property is 
needed, the aim of which would be to ensure a fair return rather than to exclude or monopolise. 
National framework laws and international agreements are needed to establish the right of collective
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ownership of such knowledge. Further study and consultation is needed to define the wording of such 
laws and agreements, but once they are in place the owners of TFRK can then make their own choices 
about whether, when and how to share it with others.
6. Since most TFRK cannot usefully be digitised, the role of computer database technology will 
be limited mainly to the sharing of anecdotal information through the Internet, and certain specific 
tasks linked to biodiversity prospecting. In these cases, translation and data security are respectively 
the main design issues. Digital mapping (using GIS and GPS) combined with social mapping will 
have an important role in establishing forest ownership, planning and management partnerships, and 
anecdotal information can be culturally and geographically located in the same system to assist in 
forest management tasks. Precise design specifications await further study and consultation with 
TFRK owners and potential users.
7. It is suggested that governments give priority to finding ways to ensure:

* that groups possessing TFRK are recognised in law so that they can enter into 
access agreements concerning TFRK;
* that the TFRK concerned is recognised in law as the common property of the 
group entering into the access agreement;
* that all access to TFRK is through an access agreement with its owners, where 
these can be identified;
* that access agreements define terms for the three main circumstances in which 
access to TFRK might be sought, these being: (a) where the aim is to manage a forest 
by partnership between the people who live there and the government; (b) where the 
aim is to invent patentable products for commercial use; and (c) where the aim is to 
share knowledge freely with others.

8. The main obstacle to achieving such settlements is likely to be a reluctance to recognise the
ownership of TFRK because of the need then to negotiate consensual agreements with its owners. 
International fora, including the Intergovernmental Panel on Forests, provide an opportunity for 
governments that have taken this path to reassure others that TFRK is indeed useful in managing 
forests sustainably and in locating valuable new products, and that accessing it on fair and equitable 
terms can only benefit each country in its efforts to achieve sustainable development.

A. INTRODUCTION

9. By its decision 1995/226, the Economic and Social Council decided, upon the
recommendation of the Commission on Sustainable Development, to approve the establishment of an 
open-ended ad hoc intergovernmental panel on forests. The Panel is to pursue consensus and 
formulate co-ordinated proposals for action to support the management, conservation and sustainable 
development of forests.
10. The Commission included as element 1.3 of the programme of work for the Panel:

"Consistent with the terms of the Convention on Biological Diversity, encourage 
countries to consider ways and means for the effective protection and use of 
traditional forest-related knowledge, innovations and practices of forest- dwellers,
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indigenous people and other local communities, as well as fair and equitable sharing 
of benefits arising from such knowledge, innovations and practices."

11. The first session of the Panel decided that "[preparation] for this programme element should 
take the broadest possible view and should address the full mandate assigned to the Panel by the 
Commission on Sustainable Development. Preparations for the documentation to the Panel should 
have the full benefit of, and should establish links with, the work of the second and third sessions of 
the Conference of the Parties to the Convention on Biological Diversity" [ref-IPF1 report].
12. The second meeting of the Conference of the Parties to the Convention on Biological 
Diversity, in its decision II/9, invited its President to transmit to the Panel a statement on biological 
diversity and forests, and requested the Executive Secretary to "provide advice and information 
pertaining to the relationship between indigenous and local communities and forests" to the Panel. 
Accordingly the secretariat to the Convention on Biological Diversity, in consultation with the 
secretariat of the Panel, prepared the document Traditional forest- related knowledge’ 
(E/CN.17/IPF/1996/9) for the initial discussion of this programme element at the second session of 
the Panel. The statement for the Conference of the Parties to the Convention on Biological Diversity 
to the Panel was also transmitted to the second session (E/CN.17/IPF/1996/9, Annex).
13. At its second session the Panel emphasised that the substantive discussion should focus 
principally on the terms of reference for this programme element as determined by the Commission on 
Sustainable Development, taking into account the relevant paragraphs of the Forest Principles and the 
relevant chapters of Agenda 21, as well as taking account of other relevant intergovernmental 
processes, in particular the Convention on Biological Diversity (E/CN.17/IPF/1996/24, paras.83-95).
14. Relevant chapters of Agenda 21 include chapters 11 (Combating deforestation) and 26 
(Recognising and strengthening the role of indigenous people and their communities). The following 
principles of the Forest Principles are also relevant:

2(d): "Governments should promote and provide opportunities for the participation of 
interested parties, including local communities and indigenous people, industries, 
labour, non-governmental organisations and individuals, forest dwellers and women, 
in the development, implementation and planning of national forest policies".
4: The vital role of all types of forests in maintaining the ecological processes and 
balance at the local, national, regional and global levels through, inter alia, their role 
in protecting fragile ecosystems, watersheds and freshwater resources and as rich 
storehouses of biodiversity and biological resources and sources of genetic material 
for biotechnology products, as well as photosynthesis, should be recognised.
5(a): "National forest policies should recognise and duly support the identity, culture 
and the rights of indigenous people, their communities and other communities and 
forest dwellers. Appropriate conditions should be promoted for these groups to enable 
them to have an economic stake in forest use, perform economic activities, and 
achieve and maintain cultural identity and social organisation, as well as adequate 
levels of livelihood and well-being, through, inter alia, those land tenure 
arrangements which serve as incentives for the sustainable management of forests".
12(d): "Appropriate indigenous capacity and local knowledge regarding the 
conservation and sustainable development of forests should, through institutional and
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financial support, and in collaboration with the people in local communities 
concerned, be recognised, respected, recorded, developed and, as appropriate, 
introduced in the implementation of programmes. Benefits arising from the utilisation 
of indigenous knowledge should therefore be equitably shared with such people".

15. Recalling the terms of reference given by the Commission on Sustainable Development for 
this Programme element, the following Articles of the Convention on Biological Diversity are also 
relevant. By these, Parties agree, as far as possible and appropriate, and subject to national legislation, 
to:

8(j): "respect, preserve and maintain knowledge, innovations and practices of 
indigenous and local communities embodying traditional lifestyles relevant for the 
conservation and sustainable use of biological diversity and promote their wider 
application with the approval and involvement of the holders of such knowledge, 
innovations and practices and encourage the equitable sharing of the benefits arising 
from the utilisation of such knowledge, innovations and practices".
10(c): "protect and encourage customary use of biological resources in accordance 
with traditional cultural practices that are compatible with conservation or sustainable 
use requirements".
18(4): "encourage and develop methods of co-operation for the development and use 
of technologies, including indigenous and traditional technologies, in pursuance of 
the objectives of this Convention".

16. The Preamble to the Convention similarly recognises:
"the close and traditional dependence of many indigenous and local communities 
embodying traditional lifestyles on biological resources, and the desirability of 
sharing equitably benefits arising from the use of traditional knowledge, innovations 
and practices relevant to the conservation of biological diversity and the sustainable 
use of its components".

17. At its third meeting in November 1996 the Conference of the Parties to the Convention on 
Biological Diversity will consider ways and means to implement Article 8(j). It will also examine the 
links between between forests and biological diversity in accordance with its decision II/9, paragraph 
2(b).
18. The present report, prepared by the secretariat of the Convention on Biological Diversity, in 
consultation with the secretariat of the Panel, seeks to provide the basis for substantive discussion of 
this programme element by the Panel at its third session, in accordance with the guidance provided by 
the Panel at its second session (E/CN.17/IPF/1996/24, paras.83-95). Documents and other data 
referred to in the preparation of this report are listed in Annex 1. The secretariats also received 
valuable contributions in the form of submissions from governments, from other organisations with 
relevant expertise, and from individual experts.
19. The report seeks to provide further information on those matters identified by the Panel at its 
second session as being of special relevance to the substantive discussion of this Programme element, 
in particular those referred to in paragraphs 89 and 90 of its Report (E/CN.17/IPF/1996/24). The 
approach assumes that no ecosystem can be managed sustainably without ecological knowledge and

/.



UNEP/CBD/SBSTTA/2/Inf3
Page 8

clear management aims. The knowledge involved may be drawn from global or local experience, 
while the management aims are determined by the society doing the managing, based on its own sense 
of priorities. The members of each such society can be thought of as partners in a common endeavour. 
Where people belonging to different societies influence forest management aims at the same time, the 
clarity of those aims can be lost unless partnerships exist among relevant stakeholders. How to create 
and operate such partnerships is thus just as critical an issue in sustainable forest management as how 
to obtain and use knowledge, whether traditional or otherwise.
20. Partnerships by definition are based on free negotiation, informed consent and agreement 
among equals. The focus in this report on a partnership-based approach follows the presumption in 
favour of participatory management regimes adopted by the Forest Principles, by Agenda 21, and by 
the Convention on Biological Diversity, among others, and also by the growing recognition that non- 
participatory management regimes have a poor record of maintaining viable forest ecosystems.[1] The 
range of possible partnerships in forest management include those between nations, nations and 
corporations, nations and local people, or between other combinations of stakeholders depending on 
circumstances.
21. Section B of the report provides a general overview, including a review of technical, 
economic and social issues arising. Sections C and D provide a review of progress and status, and 
obstacles to further progress. Section E recalls the issues that the Panel, at its second session, 
identified as meriting further development and that should be addressed during substantive 
discussion, and offers conclusions and a set of recommendations for specific action. Working 
definitions of terms used in this report are contained in Annex 2.

B. GENERAL OVERVIEW

a) The nature of traditional knowledge
22. Traditional forest-related knowledge (TFRK) is a sub-set of traditional ecological knowledge 
(TEK), which is in turn a sub-set of traditional knowledge (TK), all these terms being commonly used. 
Knowledge is the information held in human memories that is accessible, by recall and the practice of 
learned skills, in a useful way in day-to- day life. In the context of TK it is often used to mean wisdom, 
which implies a blend of knowledge and experience integrated with a coherent world view and value 
system. Traditional means handed down from one generation to another, and in the case of TK usually 
means knowledge that has been accumulated by societies in the course of long experience in a 
particular place, landscape or ecosystem. It can be contrasted with cosmopolitan knowledge, which is 
drawn from global experience and combines western’ scientific discoveries, economic preferences 
and philosophies with those of other widespread cultures.
23. The open-endedness of these words helps to explain the diversity of the literature on TFRK, 
which encompasses the spiritual experiences, philosophies, politics, technologies, subsistence 
activities and external relations of all forest-dwelling peoples whose lifestyles are strongly influenced 
by their own traditions, and who are often included within the broad category of indigenous people. 
(However, not all those who possess TFRK are indigenous in the sense implied here and in the usage 
of other fora. Principle 5(a) of the Forest Principles recognises this when it distinguishes between 
indigenous people [and] their communities’ and bther communities and forest dwellers’. This 
distinction will be explored below.) From an ecological point of view, a key distinction is that 
between ecosystem people and biosphere people. Ecosystem people draw resources from a limited
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area using their own muscles or those of their livestock, while biosphere people draw resources from 
all over the world, using other sources of energy.[2]
24. TFRK is chiefly an attribute of ecosystem people, who are intimately associated with 
particular forested landscapes and have had the opportunity to learn about them over time. 
Cosmopolitan knowledge, by contrast, is associated with biosphere people, and is their main tool for 
using the world’s resources. The replacement of ecosystem people and traditional cultures by 
biosphere people and cosmopolitan cultures has been a major world-wide theme of the last 10,000 
years, and especially of the last 500. Ecosystem people often become ecological refugees once 
displaced from the environment to which their culture is adapted.[3] Meanwhile, biosphere people 
have tended to replace local species and cultivars with a limited number of homogeneous crop plants, 
resulting in the erosion of biological diversity that is now underway.[4]
25. Working definitions of traditional knowledge stress the links among traditionality, cultural 
distinctiveness and the local environment to which each culture is adapted. To clarify this linkage, we 
can imagine a semi-isolated forest-dwelling population developing an increasingly distinctive set of 
cultural features over time. This process is driven partly by the group responding to its environment, 
and partly by the insights and creativity of its members. Embedded in the distinctive culture will be 
much information concerning the physical and biological processes of the landscape, its seasons, 
soils, plants and animals, and their relationships, behaviours and forms of usefulness.
26. The most valued kinds of knowledge will be those that help people feel secure by meeting 
subsistence needs or by explaining phenomena that would otherwise be mysterious and threatening. 
This information will mostly be collected by direct careful observation, but without access to 
cosmopolitan forms of equipment, experimentation or techniques of data analysis. Even so, few 
mistakes will be made because of the long investment in observation, and also because of the strong 
incentive to discover truths that result in subsistence or social opportunities. These incentives will also 
encourage people to invent new techniques and new perceptions of how phenomena relate to one 
another, including the use of dreams, trances and other forms of spiritual exploration.
27. As people use a forest ecosystem they may learn how to harvest its resources without 
destroying it as a whole, even while changing its structure and species composition through selective 
planting, weeding, coppicing, burning and fallowing. For each place and level of technology, a stable 
relationship may arise between forest and society, but this stability will not survive the introduction of 
new hunting techniques (e.g. firearms), tree-felling equipment (e.g. chainsaws), or trading 
opportunities (e.g. roads and markets). Traditional forest- dwelling people, however, use many species 
in many different ways, according to many different social rules. Some aspects of each approach are 
likely to be more resilient than others, and these will tend to have most to teach other societies about 
sustainable forest management.
28. For any given level of technology, resources that are exclusively used by small numbers of 
people who cooperate with one another are safer than those used by many, competing people. Thus, 
any measure that limits to a particular group the right to exploit a living resource will tend to promote 
its sustainable use. This is because the group with access to the resource will have more opportunity 
than others to learn about it and how to use it productively. That group will also have an incentive to 
use it for their own long-term benefit and hence cautiously and more- or-less sustainably. Exclusive 
access, knowledge and a long-term perspective are the key ingredients that may allow the sustainable 
use of resources. This depends, however, on the social rules that govern access remaining in force, 
and on the technology changing no faster than the social rules can adapt to it.
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29. As a group accumulates TFRK, they will develop a culture that is increasingly distinct from 
all others. Many similarities will persist, however, due to common cultural and genetic inheritance 
from other peoples, and adaptation of other groups to the demands of similar ecosystems. Each culture 
thus contains some traditional knowledge that is uniquely local, and some that is shared widely. The 
two kinds are deeply intermingled and embedded in the culture as a whole. Most elements will make 
little sense if they are removed from a cultural context, for example when stored in a computer 
database. Many can pass easily into new cultural contexts, however, if the recipient culture is open to 
new ideas and particularly if it has grown up in a similar environment in which the imported concepts 
make sense. Thus, cultures in contact with one another often exchange fragments of their traditional 
knowledge, especially if the cultures concerned are supported by similar ecosystems and have friendly 
relations with one another. Transmission is more difficult where the environment differs considerably, 
as between urban or agricultural societies and forest-dwelling ones, or where hostility between 
cultures exists.
30. Thus, in summary, it is suggested that TFRK is made up of the following linked features:

* information about the components of a particular forest ecosystem, such as its 
soils, trees, animals, streams, hunting grounds, old fallows and sacred sites;
* rules for using them;
* relationships among their different users;
* technologies for using them to meet the subsistence, health, trade and ritual needs 
of local people;
* a view of the world that makes sense of such information, rules, relationships and 
technologies in the context of a long-term and holistic perspective in decision- 
making.

31. These aspects of TFRK have different kinds of meaning for global society, and can be used in 
various ways. New data about forest ecology or the behaviour and growth rates of forest organisms, 
for example, might suggest new ways to design, implement and monitor forest management systems. 
Sharing TFRK might help forest managers avoid procedures that impact unnecessarily on local social 
systems. Rules on how to grow and harvest forest organisms or to use forest soils without damaging 
them might improve forestry and agroforestry systems. Clues on how to keep harmonious social 
relations among competing groups might help relieve stresses in other societies, including urban 
societies. Traditional technologies may be more benign environmentally or socially than newer ones, 
and might be used more widely. Finally, a world view that stresses linkage among natural and human 
phenomena and that values inter-generational equity and future well-being can only promote 
sustainable development.
32. All this raises three issues for nations that wish to find ways to use TFRK in forest 
management:

* First, little of the knowledge will be meaningful outside its local context, so only 
some is likely to be helpful in solving practical problems elsewhere.
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* Second, most TFRK is so deeply embedded culturally that it can only be retrieved
by traditional means such as the trances of shamans, healing rituals, dances, stories,
initiations and other practices that are not amenable to scientific study.
* Finally, the aim of promoting cultural transmission of TFRK from traditional 
societies to cosmopolitan ones requires that the former are willing to give and the 
latter to receive new ideas. This requires mutual respect and understanding, and 
cannot occur while feelings of inequality persist between the two kinds of society.

b) Traditional knowledge and property rights
33. An increasingly large part of the global economy is now based on buying and selling
information, so the nature and future of intellectual property is often considered a central issue. This 
can obscure the fact that all economic activity rests ultimately, and for most people directly, on 
management of real ecosystems, the abuse of which has real rather than virtual consequences for real 
people. Even so, intellectual property is an important issue that impacts on the use of TFRK in several 
ways.[5]
34. There are two main themes within the cosmopolitan approach to intellectual property. First, 
patent laws have been devised to create temporary monopolies in the supply of certain novel goods 
and services. The aim of these is to safeguard the investments that often lead to technical and product 
innovation in an industrial context. Patent laws typically require that to be eligible for protection an 
invention must be new, useful and non-obvious, and it must be described in detail in the application. 
These requirements appear to rule out the patenting of naturally-occurring items that have not been 
modified by people, but this exclusion is narrowing in the light of court rulings and international 
agreements. The Trade-Related Intellectual Property Rights agreement within the General Agreement 
on Tariffs and Trade, for example, allows countries to exclude "plants and animals other than micro- 
organisms" from patentability (Article 27(3b)), but this sub- paragraph will be reviewed in 1999.
35. The second theme involves the creation of rights to plant varieties that have arisen as a result 
of selection by people. The different, but complementary in intent, concepts of plant breeders’ rights’ 
and farmers’ rights’ are designed to protect a general interest in the use of varieties. This intent is not 
to exclude or monopolise, but rather to promote sharing, use and further development of the varieties 
concerned while recognising the original source of materials.
36. Alternative intellectual property rights regimes suitable for the needs of local communities 
that collectively possess TFRK have been proposed, taking into account the way in which traditional 
knowledge is acquired as common property of a people and is hence an integral and inalienable 
feature of their culture. One such proposal[6] rejects the application of industrial patent law to 
innovations based on TFRK, and seeks to resist the turning of traditional knowledge into a traded 
commodity because this can erode community solidarity. It asserts that commercial use of TFRK can 
occur but only at the absolute discretion of its owners, and that the state’s main role is to safeguard and 
protect the rights of those owners. It also describes a Community Intellectual Rights Act to cover all 
uses of traditional knowledge. This and other proposals show the extent to which current views on 
property, innovation and trade may have to be reconsidered if the views of indigenous and traditional 
communities are to be reflected in global agreements. The balance of opinion is to reject the 
application of patent law to TFRK itself, while accepting its usefulness and suggesting improvements 
where particular inventions are based on TFRK and developed to marketability (e.g. in the case of 
certain pharmaceutical products).
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37. It is also suggested that the concept of plant breeders’ rights be revised and extended to apply 
to traditional knowledge systems, creating national sui generis (unique) arrangements for recognising 
a general interest of the owners in each knowledge system as a whole. Several authors stress that such 
rights must reside in groups rather than individuals, since traditional knowledge arises through the 
efforts of past, present and future members of a particular society. The concept of farmers rights’ as 
defined in FAO Resolution 5/89 and the provisions of the Convention on Biological Diversity support 
this view. Furthermore, it would not be ethical to employ an individual to reveal traditional knowledge 
without the consent of the society involved. Since TFRK cannot otherwise be taken from its owners 
involuntarily, and the owners are the group, it must be correct for group ownership to be recognised in 
law and for access to TFRK to occur only by agreement between the owners as group and the person 
or institution seeking to obtain access.
38. If TFRK is to have a role both in maintaining the way of life of the people who possess it, and 
in managing forests sustainably, then certain conclusions follow and need to translated into both 
policy and practice. Since TFRK cannot reasonably be taken from people without their consent, and is 
the common property of distinct groups of people, this should be acknowledged by governments and 
others who wish to use such knowledge. This means that governments should recognise TFRK- 
owning groups as being legally able to enter into agreements by which their knowledge can be 
accessed, and encourage the negotiation and operation of such agreements.
39. The three areas in which access agreements seem necessary are as follows:

* First, if forest-dwelling people are to be involved other than as labourers in 
managing the forests where they live (as must be the case if TFRK is to have a role), 
this should be based on partnership agreements. Since the use of any resource needs 
clarity concerning its ownership, plans for its use, and management of that use, 
managing an inhabited forest will require ownership, planning and management 
partnerships.
* Second, if forest-dwelling people are to be involved in biodiversity prospecting 
(as they must be if TFRK is to be used to identify materials with commercial 
potential), this should be based on agreements that guarantee a fair return from any 
resulting commercial application.
* Finally, if forest-dwelling people are to share their ideas and experiences with 
others, this should be based on agreements that allow them to control the release of 
information and that acknowledge their contribution.

40. Partnerships involve agreement and co-operation between people who are equals but have 
complementary needs, so the negotiation of partnership agreements for managing forests has the 
implication that local people, governments, researchers, interested public and private sector 
enterprises and all other interested relevant parties will treat one another respectfully. This applies 
equally to biodiversity prospecting and other research contracts. In any contractual arrangement it is 
up to the parties to decide what is fair’ but minimum standards can be mandated by law, and 
communities and governments can cooperate to enforce the contracts and to deter unethical practice.
41. The issues of forest management partnerships, biodiversity prospecting and information- 
sharing are discussed below. Meanwhile, the general role of national governments in this system can 
be identified as being to formulate framework legislation to establish:
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i) procedures for recognising and establishing group identity and group ownership;
ii) the need for access agreements;
iii) the nature and minimum terms of those agreements, including that access be on
mutually agreed terms and subject to prior informed consent. National framework legislation 
should also clarify such matters as jurisdiction and procedures for enforcement and the 
settlement of claims. The role of the global community, mean while, would be to agree on 
measures by which nations can cooperate to facilitate the operation of access agreements to 
universal advantage.

c) Key distinctions in forest management
42. In its recommendation to establish the Panel, the Commission on Sustainable Development
recognised that a central concern is to avoid further damage to natural forests by unsustainable human 
activities (E/1995/32, para.200). As the Panel noted at its second session, the underlying causes of 
such damage are diverse, inter-related and rooted in social, economic and political events that extend 
beyond the forest management sector or the locations of forests themselves. Enough is known about 
the causes of forest damage to define a simple framework that takes into account the nature and 
potential role of TFRK as well as contemporary forest science. Thus, a country’s forest estate can in 
principle be divided into inhabited and uninhabited areas, though this may be difficult in practice 
(Figure 1).
43. Inhabited forest areas are subject to customary rights, located within indigenous lands and
territories, or are used by forest-dwelling people, while uninhabited ones are not encumbered by such 
usage or ownership claims. However the notion of uninhabited forest areas should be viewed with 
extreme caution for two reasons. Firstly, there continue to be cases of national governments becoming 
aware of the existence of isolated indigenous forest-dwelling communities in areas considered 
uninhabited. Secondly, the areas effectively utilised by many indigenous and traditional communities 
for hunting, collecting or ceremonial purposes are often far more extensive than governments and 
planners recognise.
44. If such uninhabited areas exist, the nation as sole owner of the resource could, if appropriate, 
enter directly into planning and management partnerships with other actors (national or international) 
in order to use the forest in accordance with its national policies and with internationally agreed 
guidelines and best practice.[7] The aim of such partnerships would be:

* to allocate forests to different kinds of use (the spatial planning process);
* to manage them for protection, production of timber, watershed benefits, tourism 
revenues or for biodiversity prospecting (the management process); and

* to ensure that the planned use of one area does not adversely affect the use of other areas (the 
environmental impact assessment or EIA process
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Figure 1: Key distinctions in forest management.
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45. If areas that a state sees as uninhabited are claimed by others as inhabited, a conflict of 
interest will occur if the state then allows the forest to be used in ways that are incompatible with the 
needs of claimant groups. Such conflicts involve competition for the control of territory or access to 
resources. If one or both sides think that their vital interests are at stake, dialogue and compromise can 
be elusive. This is why such disputes are often resolved by power contests, resulting in the 
uncompensated expropriation of the assets of the weak by the strong. Recent examples of this process 
and its outcome can be found throughout the world.
46. One way to avoid and resolve conflict without a power contest involves the careful 
management of four steps. The basis of any claim must first be understood both in the terms of the 
people making the claim and also on the basis of studies using cosmopolitan methods (step 1). 
Recognition of the existence of the claim may then follow (step 2), allowing negotiation of a 
settlement (step 3) and re-formulation of management partnerships (step 4).
47. Some obstacles to this process and ways to overcome them are discussed in Section D., but no 
universal rules apply other than that agreement is more likely if all sides respect one another and act 
accordingly. As the locations of all habitations and associated claims to use the forest in a country are 
recognised, the full extent of human occupancy of its forest estate will become clear. Where 
occupation is established, it is possible for government to take advantage of the fact by establishing 
partnerships with local people to manage the forest sustainably (Figure 2). This is the main context in 
which TFRK can be of use to governments.
48. There are three general options for local people to use their knowledge to help achieve 
sustainable forest management:

* First, TFRK may be involved in the direct management of local forests.
* Second, TFRK and local species may be used in the process of biodiversity 
prospecting.
* Finally, good ideas on forest management derived from TFRK can be shared with 
others.

49. None of these options can be accomplished entirely without external communications, 
technical assistance, investment or access to markets, so a partnership approach is appropriate to all 
three. They have different technical and capital requirements, however, and have different 
consequences for the flow of benefits. The rest of this report describes the implications of this in all 
three cases, explains how appropriate arrangements can be made, reviews progress, identifies barriers 
to further action, and suggests way in which they might be overcome.
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Figure 2: Managing inhabited forested landscapes.

C. RECENT PROGRESS AND STATUS

a) Direct management of forests
50. Figure 2 traces the sequence of events that can lead to sustainable management of an
inhabited forested landscape. It is envisaged that this would begin with the agreement of an ownership 
partnership for the landscape concerned. This means an arrangement that recognises the 
complementary roles of government and local people in the area concerned, and that lays down 
procedures for dialogue and the settlement of claims among them. This can have policy implications 
as it relates to the distribution of responsibility for forest management.
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51. Descriptions of decentralisation and conservation processes in Colombia, Costa Rica, India, 
Indonesia, Kenya, Nepal, Nigeria, the Philippines, Russia and Zimbabwe are contained in a recent 
World Bank study.[8] The study concluded that local empowerment and the strengthening of local 
institutions are preconditions for managing ecosystems according to local needs using TFRK, but the 
forms they take vary greatly and cannot be prescribed in detail. The study came to four main 
conclusions, which should be borne in mind during any process of decentralisation since they can 
generate serious risks both to people and to forests.

* First, precipitate and unplanned decentralisation can neutralise national and 
global influence, while giving powers to local societies that may lack adequate skills 
and accountability to use those powers properly.
* Second, redistributing power may be seen as a threat by some groups, prompting 
them to resist change. Thus, mediating bodies trusted by all sides will be needed to 
smooth the transfers of power, and support from law and policy are needed to help the 
newly-empowered locality sustain itself.
* Third, there is the risk that a locality that is no longer sheltered by a national 
government may become vulnerable to groups wishing to exploit it. Where national 
governments are no longer able to control such threats, localities must be helped to 
communicate and collaborate to prevent them from being singled out and 
overwhelmed one by one.
* Finally, uncertainties in the process mean that there is always a risk that the need 
to protect nature reserves may be forgotten for a time. In the tropics especially, 
irreversible damage to the components of biodiversity can occur swiftly, so resources 
for protecting reserves must be supplied throughout.

52. Once a settlement of the ownership partnership has been achieved, planning partnerships can 
be established. Here, stakeholders collaborate to understand the landscape using both traditional and 
global approaches to the discovery and use of knowledge.[9] Examples of this process include the 
planning of multiple-use landscapes in East Kalimantan, Indonesia, and in the Canadian Arctic, based 
on social mapping, participatory rural appraisal, and global positioning and geographical information 
systems (GPS/GIS). Such procedures also involve adopting guidelines for managing the landscape’s 
ecosystems sustainably for various purposes, and adapting them to local conditions in the light of 
traditional and other knowledge. Detailed rules for operating a management partnership should 
emerge from this process, helping to guide the landscape's use in practice.
53. There are three main options for using land in a forested landscape: * as converted forest (e.g. 
for farms, tree plantations, buildings and other infrastructure); * as harvested forest (e.g. for logging, 
hunting, fishing and gathering); and * as protected forest (divided into sacred areas that cannot 
ordinarily be used by living people, and nature reserves that can be used for such purposes as tourism, 
biodiversity prospecting, education and research).
54. There may be some overlap between these categories (e.g. some parts of a nature reserve 
might be available for hunting and gathering, but not for logging), and detailed zoning may be 
required depending on planned use (e.g. for stand-specific logging regimes). The emphasis will also 
vary among locations depending on the outputs sought, ranging from biodiversity protection to 
subsistence use (harvesting wild meat, medicinal plants, food plants, etc.), ecotourism (harvesting
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revenue from visitors interested in nature and local culture), precision logging (e.g. felling rattan canes 
or special woods), and logging for general- purpose timber. The details cannot be prescribed, and 
must emerge from dialogue among knowledgeable people in the context of planning and management 
partnerships.
55. Cases where all steps in this process have been followed, so that governments and local 
people have worked as partners in forest management, include bonservation areas’ (i.e. large multiple- 
use landscape units with an emphasis on sustainable use of resources) in Nepal, Australia, the USA, 
Canada, Indonesia and Costa Rica.[10] The same principles apply to reforestation (e.g. Joint Forest 
Management areas in India)[11], wildlife management (e.g. CAMPFIRE Districts in Zimbabwe)[12], 
and timber production (e.g. West Coast beech forests in New Zealand).[13] Thus the evidence is 
strong that once governments have recognised the nature and value of TFRK and have accepted the 
need to manage resources through local partnerships, then such arrangements are both feasible and 
effective.
56. Many studies show that local people are well aware of the nature of many of the resources in 
their environments, and how to manage them well.[14] Special knowledge and authority over certain 
resources are often possessed by individuals, by women or men, by clans, or by groups descended 
from residents of particular villages (e.g. in parts of Switzerland). Harvesting rates may be regulated 
by access controls of a wholly traditional kind (e.g. molong among the Penan of Borneo), or re- 
invented but based on older forms (e.g. sasi among the peoples of Maluku in Indonesia), or else are a 
new response to changing circumstances (e.g. in the Niger Delta of Nigeria, where one community has 
devised a 3- years-on-9-years-off logging cycle for certain trees). It is most feasible to maintain such 
control over land and trees, which are easier to claim and mark than wild animals. Hence traditional 
controls on hunting often curtail access to hunting grounds, supplemented by rules on sharing the 
meat of certain animals and taboos that, taken separately, have little effect on harvests.
57. All this suggests that TFRK can provide a strong basis for sustainable forest management for 
two main reasons. The first is the quality of information and interpretative systems possessed by local 
people after living in a forest for several to many generations, while the second draws on the strength 
of their commitment to sympathetic forest management that results from having such knowledge. In 
other words, they know much and because of this they care greatly.
58. Traditional people do not know everything, however, and nor are they able to regulate every 
use of every component of a forest. Gaps in knowledge and control mean that they are unable to 
manage a forest to the limit of its productive capabilities in every dimension. Broad margins for error 
are built into traditional systems, and depend on social measures to limit the number of users, for 
example by defending group territories, limiting fertility, and regulating the timing and extent of 
access to certain areas. These margins buffer the managed forest against the effects of human error 
and also unexpected events such as those caused by El Ni o influences or climate change.
59. These measures are able to achieve sustainable use provided the underlying conditions remain 
fairly constant. A management system based on TFRK can however unravel quickly if population 
density increases, if access controls break down, or if new technologies are introduced that allow 
goods to be sold on external markets. Conversely, there are ways for a stable, TFRK-based system to 
be maintained while selectively importing new ideas and investments to increase the range of 
materials harvested and the revenues obtained. These ways require that the possessors of the TFRK 
concerned maintain their authority to decide how the forest is used, and are able to decide for 
themselves which ideas to import and which investments to undertake, and when.
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b) Biodiversity prospecting
60. TFRK can be divided between forms that cannot be understood and used beyond their local
context and those that can. The latter can then be divided into forms with and without commercial
potential (Figure 3). The final category comprises good ideas for managing forests, which everyone 
may agree to share freely provided the source is acknowledged. Some forms of TFRK, however, can 
help biodiversity prospectors create new goods and services that might be patented and sold. This 
concept may be disturbing to people who possess TFRK, who may consider the notion analogous to 
making an inventory of a World Heritage Cultural Site, with a view to identifying items for sale.
61. In this context, Articles 8(j) and 15 of the Convention on Biological Diversity introduce 
important guidelines. In particular, Article 8(j) provides that the wider application of the knowledge, 
innovations and practices of indigenous and local communities embodying traditional lifestyles 
should entail the approval and involvement of the holders of such knowledge, innovations and 
practices, as well as the equitable sharing of the benefits arising from the utilisation. Holders of TFRK 
are thus entitled to make the sharing of such knowledge contingent upon satisfactory benefit-sharing 
arrangements. Notwithstanding this, there may be cases where traditional communities. for well- 
founded cultural reasons, choose not to reveal their knowledge.
62. The value of ethnobiological knowledge in guiding those wishing to identify certain kinds of
naturally-occurring chemicals within wild species is now well established.[15] In the case of 
medicines, traditional preparations are used to treat many ailments, including all kinds of infection, 
asthma, diabetes and hypertension, and these preparations often have real effects on pathogens and 
symptoms. This is because over millions of years plants have evolved chemical defences against 
predation and disease, which therefore affect animal physiological systems and inhibit fungal, 
bacterial and viral growth or reproduction. TFRK can be employed to guide the practical choice of 
those species most likely to present the desired properties from among the thousands of species that 
may be present in a forest. Such information can save much time and money when used as an 
alternative to the random screening of specimens. These savings can be of great commercial 
significance and, consequently, raise significant access and equity issues.
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Figure 3: One way to classify traditional knowledge.

63. These issues revolve around prior informed consent, or whether people wish to use their own 
TFRK for biodiversity prospecting and, if so, how and on what terms. Other issues should not arise 
until this basic decision has been made after free, full and informed discussion. The reason for this is 
that the aims involved will affect the details of how data are to be collected, managed and used. For 
example, procedures will be very different if the aim is to record TFRK for the direct use of local 
people and the teaching of children, or if the aim is to make money. Although computer databases 
might have a role in meeting the first aim, viable alternatives include apprenticing young people to 
experienced shamans and healers and promoting work between them and school-teachers. If income is 
sought, however, then other needs come into play.
64. The foremost of such needs is for a supportive legal framework to be put in place at the 
national level, including legislation requiring all biodiversity prospecting to occur through valid and 
enforceable contracts between the owners of TFRK or, in the case of local species in inhabited forests, 
their ownership partners (Figure 4). For countries that are Parties to the Convention on Biological
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Diversity, such legislation should be consistent with the terms of the Convention. The law should 
specify the minimum terms of such contracts, for example the form of material and data transfer 
agreements, the kinds of payments and technology transfers that must be negotiated, the legal nature 
of the parties, procedures and jurisdiction for enforcing the contracts and for settling disputes locally 
with the participation of the ownership partners, and arrangements for terminating the contract.
65. International agreements can have an important role in requiring, for example, that the owners 
of TFRK connected with a patent application certify that they are satisfied with the process by which 
it was obtained. It would also be helpful if descriptions of inventions submitted in patent applications 
were to be required to include an account of the location of origin and social context of the material 
used in developing the new product, including its past use by people. The government (or the TFRK 
owners themselves) may also wish to cooperate with other countries or groups to enforce these 
minimum terms. An enterprise that violates the terms of a research agreement in one country, for 
example, might then find itself barred from other countries under such bilateral or multilateral 
agreements.
66. A framework law as outlined above would establish minimum terms for TFRK-based 
biodiversity prospecting, but must be supplemented in any given case by a suitable contract between 
the owners of TFRK and others wishing to use that knowledge for biodiversity prospecting. Such 
contracts will be negotiated according to the needs of the parties concerned, and cannot sensibly be 
prescribed in advance. Contracts should normally be for specific access for limited periods and their 
terms should include financial advances for initial access to information, royalties on any discovery 
made using that information, and provision for technology transfer to the TFRK owners to enable 
them to increase their ability to participate in later research and development.
67. Few countries yet have both a framework law on biodiversity prospecting and local 
institutions capable of negotiating and enforcing research and development contracts with commercial 
partners. For example Costa Rica, which has an advanced system for managing biodiversity 
prospecting, has chosen not to use TFRK as a source of information until the indigenous people who 
possess it are ready to become involved on their own terms. Other countries have a framework law 
(e.g. Executive Order 247 of May 1995 of the Philippines), but other aspects of the process are still 
being debated. Meanwhile, the Costa Rican biodiversity management approach remains an important 
starting point for any group wishing to devise its own way forward in this area.[16]
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Figure 4: Pathways to biodiversity prospecting.

68. Another set of experience is that of Shaman Pharmaceuticals, a US- based biodiversity 
prospecting firm that specialises in using TFRK to identify materials for further investigation as 
potential pharmaceuticals.[17] The company is committed by its access contracts to return a share of 
profits to the peoples from whom it obtains TFRK, and all the peoples with whom it has ever worked 
will share equally in those profits regardless of the source of any particular product. The company has 
established the Healing Forest Conservancy (HFC), to work with informant peoples to identify 
acceptable forms of revenue sharing and to test them through pilot projects. The kind of return most 
often requested from HFC is help in clarifying resource tenure, but technology transfers through 
training programmes are also sought after. Each group also has the opportunity to request payments in 
cash if they so wish.
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c) Sharing good ideas
69. Enough cases are now on record to suggest that anyone who does not take into account TFRK 
in planning forest management is unlikely to be doing an effective job. In the Caprivi region of 
Namibia, for example, attempts were made to overturn the traditional practices of early burning in 
silvipastoral systems and oxen-drawn ploughing in agroforestry ones. As predicted by local people, 
these resulted in serious fire damage and soil erosion and are now being reversed. Similarly, in 
Ontario, Canada, logging companies ignored TFRK-based predictions that summer logging would 
damage fish stocks and that large- scale clear-cutting and poisoning of aspen as weed’ trees would 
adversely affect the supply of moose, beaver, blueberries and medicinal plants for local people. 
Corrections based on TFRK were then introduced at little financial cost to the companies, but at great 
social and economic advantage to the ownership partners collectively.
70. Meanwhile, at Ekuri in Cross River State of Nigeria, the British Government has been 
supporting a community forest project that demonstrates how to build management partnerships based 
on secure resource tenure and TFRK on the one hand, and on appropriate levels of advice and 
encouragement on the other.[18] Some of the lessons learned were revealed when the Ekuri people 
were asked to advise another village trying to solve its own problems of forest depletion, and said that 
the people there should: * be united and prepared to work hard; * believe in themselves and start self- 
help projects after full discussion of their own problems and opportunities; * ensure prudent and 
realistic management of all the village’s resources; and * work with government departments and other 
outside groups to obtain help with transport and marketing, training and technical advice, financing, 
and monitoring and evaluation.
71. The above suggests the existence of a class of TFRK that, whilst of negligible commercial 
significance, is likely to be of widespread benefit if shared. There is at least a need for TFRK 
perspectives to be incorporated in standard forest management training, as a way to sensitise forest 
managers to ways of accessing TFRK, to the benefits of using it, and to the dangers of ignoring it. A 
pioneer institution is the Faculty of Forestry of the University of British Columbia in Canada, which in 
1995-1996 opened a pilot course in First Nations’Perspectives on Forest Lands’, and held a workshop 
to identify how to include aboriginal perspectives and management partnerships in the other courses 
taught by the Faculty. At least three other Canadian universities are following suit (Simon Fraser, 
Victoria and Toronto), but clearly there is a long way to go even in Canada, and most other countries 
have yet to begin.
72. Another way to share TFRK is to rely on networks of concerned groups and institutions to 
collect information in collaboration with indigenous people, and to make this available through 
newsletters or on the Internet. A list of access points to existing networks is given in Annex 3, and 
these could constitute a public access, interactive database, for example within the clearing house 
mechanism for technical and scientific co-operation of the Convention on Biological Diversity.
73. If TFRK is to be stored in a computer system and rendered accessible on the Internet, an 
agreement with the owners of the knowledge concerned would be appropriate. This is the third kind of 
access agreement that follows from recognition of collective property rights over TFRK. Since here 
the aim is to share rather than to sell knowledge, the terms would presumably be limited to confirming 
the owners’ right to exclude certain kinds of information from storage and dissemination, and the due 
acknowledgement of sources.
74. Not all forms of TFRK can be managed using modern techniques, however. Traditional and 
cosmopolitan knowledge are both ultimately derived from data, comprising observations about the
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world. In the case of TFRK, data often relate to seasonal and other changes in the environment which 
may, for example, indicate the availability of a resource or the timeliness of a ritual. From the western 
scientific’ perspective, data often consist of numeric, categoric and other types of observation that can 
be held and manipulated in databases. Whereas TFRK data are gathered without the need for 
sophisticated measuring equipment, computer technology or communications, western scientific data 
may need some or all of these.
75. The two sources of data demand different approaches to management and communication. 
Technologies designed to manage western scientific data are largely unsuitable for TFRK. Thus the 
knowledge of a forest- dwelling community cannot be committed to a computer database without 
losing many of the understandings implicit in the narrative material. Almost by definition, TFRK 
applies to the locality in which it is obtained and may be meaningless elsewhere. Nevertheless, there 
is role for exchange of TFRK between separate forest-dwellers and managers in similar environments, 
and between generations in communities where normal TFRK exchange processes have broken down. 
In such cases, the exchange of TFRK should be treated as a two-way process aiming to blend new 
knowledge with what is already known. Interactive fora such as workshops and meetings are essential, 
since the facts may not make sense without being adapted to local conditions.
76. Since most TFRK cannot usefully be digitised, the role of computer database technology is 
likely to be limited mainly to the sharing of anecdotal information through the Internet, and certain 
specific tasks associated with biodiversity prospecting. In these cases, translation and data security are 
respectively the main design issues. Digital mapping (using GIS and GPS) combined with social 
mapping will have an important role in establishing forest ownership, planning and management 
partnerships, and anecdotal information can be culturally and geographically located in the same 
system to assist in forest management tasks. Precise design specifications await further study and 
consultation.

D. OBSTACLES TO FURTHER PROGRESS

77. The chief needs are for the identities of groups which possess TFRK to be recognised in law, 
and for the TFRK itself to be legally recognised as the common property of the group in each case. 
Once these measures are accomplished by national governments, it will be possible to access and use 
TFRK by agreement with its owners. These agreements would be of various kinds, depending on the 
kind of partnership to be established, with forest management, biodiversity prospecting and 
information-sharing partnerships being the main options.
78. The main obstacle to achieving such settlements is likely to be a reluctance to recognise the 
ownership of TFRK because of the need then to negotiate consensual agreements with its owners. 
International fora such as the Intergovernmental Panel on Forests provide an opportunity for 
governments that have taken this path to reassure others that TFRK is indeed useful in managing 
forests sustainably and in locating valuable new products, and that accessing it on fair and equitable 
terms can only benefit each country in its efforts to achieve sustainable development.
79. Certain common stumbling-blocks have emerged from the experience of countries that have 
sought to make such arrangements. In the process of deciding which areas of forest are truly 
uninhabited and which are not, for example, there is the problem that the definition of forest 
habitation or use may not be shared between the nation and the claimants. The latter may consider that 
habitation is established because they have used the area for hunting, as a source of emergency food, 
as a place for initiating youngsters, as part of an extended fallow system, or as a resting place for their

/.



UNEP/CBD/SBSTTA/2/Inf.3
Page 25

ancestors. Negotiations to settle such misunderstandings are inherently delicate and can be delayed by 
many factors.
80. The possession of TFRK can mean, for instance, that local people clearly distinguish places 
with different soil fertility, value as hunting grounds, or spiritual significance despite their superficial 
similarity. These factors may be completely lost on government negotiators who have only a general 
understanding of the location concerned. Other problems may arise from differences in perceived 
transaction costs by the two sides, for example when a government uses expensive senior officials to 
negotiate with local people who have a different sense of the value of time spent negotiating. The idea 
of compensation may also be perceived differently by the two sides, since some cultures may see 
compensation in ritual terms as a fine to correct a spiritual imbalance rather than as a source of 
money. Evidence of respect paid by a government team to local people might in some other cases 
mean more to them than would a financial settlement alone.
81. Specific proposals have been made for establishing "an Ombudsman’s Office that would not 
only advise indigenous and local communities on the protection of their resource rights and on benefit 
sharing, but represent them in their complaints relating to infringements of their resource rights".[19] 
Another option for facilitating settlements would be to create an arbitration and conciliation 
mechanism. The creation of such mechanisms would be helpful to groups seeking the fair and 
equitable settlement of conflicts of interest over forest and other resources.
82. Many forest areas have recently been occupied by settlers from urban or agricultural situations 
who have been attracted by economic opportunities at the forest frontier or have been driven there by 
poverty or landlessness. Other new arrivals in a forest may have been displaced by development 
projects elsewhere. In any such case, the newcomers will have little or no TFRK that is useful in their 
new location. We have shown that sustainable use of a living resource depends on the number of users 
being limited by social rules to those who understand the resource well enough to be able to use it 
properly. Such rules are devised and knowledge accumulated in a particular place by a particular 
people. Suddenly replacing those people with others who lack appropriate rules and knowledge can 
only result in resource destruction, and this is indeed a major cause of undesirable forms of 
deforestation world-wide.[20]
83. This major problem can be avoided if governments were to adopt effective policies that 
discourage colonisation of forest frontiers or displacement of people from forest areas. Where new 
settlement has already occurred and cannot be reversed, however, governments could promote the 
education of settlers in how to live in their new environment without damaging it. This would create 
an important role for environmental education within communities on the forest frontier, and suggests 
that surviving traditional people in the area could have a vital role in showing newcomers how to live 
there sustainably. This has been proposed as a major need in Irian Jaya (Indonesian New Guinea), for 
example, where aboriginal peoples are now outnumbered by transmigrant settlers from elsewhere in 
Indonesia.[21]
84. A constraint on the formulation of TFRK access agreements for biodiversity prospecting is the 
need for legal and other forms of technical advice by governments that are contemplating a framework 
law, and by peoples who are trying to negotiate an equitable bioprospecting contract with commercial 
groups. The National Biodiversity Institute of Costa Rica (INBio) has a record of providing such 
advice on request (e.g. to the Philippines and Indonesia), [22] but neither INBio nor any other 
institution could be expected to do so on a large scale without additional resources to meet the 
demands on its staff and computing time. A well-funded international network of expert institutions 
and individuals would go far to relieve this important constraint on fair and equitable access.
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85. Finally, there are several obstacles to sharing information between the owners of different 
traditional knowledge systems, and between them and cosmopolitan forest managers and others. They 
include difficulties in translation among the many languages involved, a lack of common standards for 
storing, accessing and disseminating relevant information, and a lack of technology and training of the 
right kind to provide all TFRK owners with Internet access.

E. CONCLUSIONS AND RECOMMENDATIONS

86. In the initial discussion at its second session, the Panel reiterated the terms of reference for 
this programme element; recognised that these included considerations of how traditional knowledge 
and practices in their broadest sense could be applied to sustainable forest management; and noted 
that it would need to take into account the outcome of the Conference of the Parties to the Convention 
on Biological Diversity at its third session in relation to indigenous knowledge. The Panel noted the 
importance of traditional forest-related knowledge, innovations and practices to the fulfilment of its 
mandate, and noted the need to address the relationship between traditional forest-related knowledge 
and biological diversity, and to take account of other relevant intergovernmental processes, in 
particular the Convention on Biological Diversity, so as to avoid duplication or overlap. It requested 
that the report contain well-defined proposals for national action, including an exploration of the need 
for and the feasibility of mechanisms for considering ways and means as regards the effective 
recognition, protection and equitable sharing of benefits arising from the use of traditional forest- 
related knowledge related to forest management practices (E/CN.17/IPF/1996/24, paras.83-87).
87. The Panel noted that a series of issues concerning the provision of technical, technological 
and scientific advice on traditional knowledge, innovations and practices of forest use and 
conservation merited further development (E/CN.17/IPF/1996/24, para.88), identified matters that 
should be addressed (para.89) and noted the need for effective protection of indigenous rights and for 
the equitable sharing of benefits (para.90). These issues have been addressed above in sections B, C 
and D of this report and the Panel may wish to consider the following specific observations:

(i) Most TFRK will mean little outside the environment where it arises and is likely to be 
most valuable as a means to achieve on- site sustainable forest management;
(ii) Much of this knowledge cannot, and the rest should not, be taken from its owners 
without their consent and participation;
(iii) Of those forms of TFRK that do have meaning outside their place and culture of 
origin and potential usefulness to global society, some have no potential for commercial 
application, but are nevertheless the intellectual property of their owners;
(iv) Forms of TFRK that have both meaning outside their local context and potential 
commercial value require the establishment of holistic approaches to intellectual property 
which allocate to the owners of traditional knowledge, innovations and practices rights and 
protection comparable to those offered under existing intellectual property regimes. Such 
holistic regimes should inter alia establish the right to collective ownership of such 
knowledge, protect the owners’ rights and permit the equitable sharing of benefits;
(v) Such intellectual property protection for traditional knowledge would need to include:

(a) The recognition of groups possessing TFRK as legal entities for the purposes 
of entering into access agreements concerning TFRK;
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(b) The acknowledgement of the right of any such group not to reveal such 
traditional knowledge;

(c) The recognition in law of the TFRK concerned as the common property of the
group entering into the access agreement;

(d) The need for all access to TFRK to be through an access agreement with its 
owners, where these can be identified.

(e) The definition of the terms of access agreements for the three main 
circumstances in which access to TFRK might be sought: where the aim is to 
manage a forest by partnership between the people who live there and the 
government; where the aim is to invent patentable products for commercial 
use; and where the aim is to share knowledge freely with others.

88. If the most substantial contribution of TFRK is likely to be in defining sustainable forest 
management techniques at a local level, as is suggested in this report, then the Panel may wish to 
consider what guidance can be given to governments in order to assist the establishment of the three 
levels of partnership (ownership, planning and management) referred to above (Figure 2).
89. For indigenous people, their communities and other communities and forest dwellers to 
participate fully in such partnerships and to offer their TFRK for the benefit of other stakeholders, 
certain conditions will need to be met. Owners of TFRK will need to feel secure in their land tenure 
arrangements; reassured that they have been accorded equal status to the other members of the 
partnerships; convinced of a common purpose compatible with their cultural and ecological values. 
Furthermore any special needs regarding participation should be catered for. These may include the 
need for capacity-building (e.g. negotiation skills, understanding of the SFM agenda and outside 
interest in TFRK, legal support) and mechanisms for compensating the real costs of participation 
(foregone labour or social investments, as well as out of pocket expenses).
90. As noted by the Panel ((E/CN.17/IPF/1996/24, para.89(a)), indigenous people, forest dwellers 
and local communities will play a key role in defining participatory approaches to forest and land 
management, including resource management institutions, land-use systems and conflict resolution. 
Governments should promote and provide the opportunities for such participation, consistent with 
Principles 2(d) and 5(a) of the Forest Principles. There is a growing body of literature on participatory 
methodologies and traditional knowledge [23], based in large part on direct project experience 
obtained by donor agencies, non- governmental, indigenous and community organisations. The Panel 
may wish to consider how such knowledge and experience can be brought together with a view to 
providing guidelines to Governments for participatory partnerships to bring TFRK into the 
development, implementation and planning of local-level sustainable forest management.
91. A possible first step might be the organisation of a consultation or workshop with experts in 
TFRK partnerships and participatory planning methodologies. This could be asked to prepare detailed 
recommendations on the different elements of such guidelines, including legal and administrative 
frameworks, identification of stakeholders, capacity- building for participants, structure and 
procedures of participatory bodies, conflict resolution mechanisms, compensatory mechanisms for 
community or non-professional participants, options for storage and retrieval of TFRK. Experts would 
be identified from international agencies and donors, Governments, indigenous and local community 
organisations, researchers, non-governmental organisations, and others with direct experience of 
participatory projects involving TFRK.
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92. As has been noted throughout this report, there are difficulties surrounding the acquisition, 
storage, retrieval and dissemination of TFRK outside its place of origin. These difficulties reside in 
the nature of TFRK, overwhelmingly site and culture specific, and in the fact that most TFRK is not 
amenable to being digitised, stored in databases or accessed through clearing-house mechanisms. It is 
not clear to what extent TFRK originating in one ecological and cultural context can be made 
available for sustainable forest management purposes in another, nor what the real level of benefits 
might be. It seems reasonable to suppose that, if such exchanges are to take place, they will be more 
meaningful if they occur through face-to-face contact and verbal transmission rather than codified 
communication channels. The Panel may wish to explore further the feasibility and modalities of such 
exchanges.
93. Those aspects of TFRK that may assist in the identification of new products with commercial 
value fall within the purview of the Convention on Biological Diversity, since TFRK is a subset of the 
knowledge, innovations and practices’ referred to in Article 8(j) and the genetic resources of forest 
ecosystems are a subset of the genetic resources referred to in Article 15. The Panel will note that the 
Conference of the Parties will consider at its third session inter alia:

(i) possible options for developing national legislative, administrative or policy 
measures, as appropriate to implement Article 15 (Access to Genetic Resources);
(ii) the impact of intellectual property rights systems on the conservation and sustainable 
use of biological diversity and the equitable sharing of benefits derived from its use in order 
to gain a better understanding of the implications of Article 16(5) (Access to and Transfer of 
Technology); and
(iii) the knowledge, innovations and practices of indigenous and local communities: 
implementation of Article 8(j).

The Panel may therefore wish to consider ways and means to incorporate the results of the 
consideration of these issues by the Conference of the Parties into its own conclusions, 
recommendations and proposals for action to the Commission on Sustainable Development, thereby 
ensuring the consistency with the terms of the Convention on Biological Diversity as stipulated in the 
terms of reference for this Programme element.
94. The terms of reference for this Programme element identify forest dwellers, indigenous 
people and other local communities’. Principle 5(a) of the Forest Principles states that:

"National forest policies should recognise and duly support the identity, culture and 
the rights of indigenous people, their communities and other communities and forest 
dwellers".
The recognition of the identity, culture and rights of indigenous people [and] their 

communities’ has been accorded specific priorities and processes within the United Nations system. 
The Panel will recall that chapter 26 of Agenda 21 contains a programme for recognising and 
strengthening the role of indigenous people and their communities. Much of the chapter is of direct 
relevance to this Programme element and the Panel may wish to refer to its recommendations.
95. Recalling the need to take account of other relevant intergovernmental processes, the Panel 
may also wish to note the ongoing consideration of relevant matters within the Commission on 
Human Rights, in particular its consideration of:
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a) the report of the Special Rapporteur on the protection of the heritage of indigenous 
people (E/CN.4/Sub.2/1995/26);
b) the United Nations draft declaration on the rights of indigenous peoples 
(E/CN.4/Sub.2/1994/2/Add.1); and
c) the establishment of a permanent forum for indigenous people (E/CN.4/Sub.2/1995/24).

96. The report on the protection of the heritage of indigenous people proposes Principles and 
Guidelines for the Protection of the Heritage of Indigenous People’(Annex). paragraphs 6 (Principles) 
and 12, 36, 41, 56 and 58 (Guidelines) are of particular relevance to this Programme element and the 
Panel may wish to take note of these. The report also recommends ’the convening of a United Nations 
technical meeting [...] to propose mainly practical modalities for the co-operation of relevant United 
Nations bodies and specialised agencies in protecting the heritage of indigenous people’ (para.33). 
The Panel may wish to consider how its conclusions, recommendations and proposals for action on 
TFRK might be brought to the attention of the proposed technical meeting, should this take place.
97. Part VI of the United Nations draft declaration on the rights of indigenous peoples deals with 
rights to land and to protection of cultural and intellectual property, and addresses many of the 
concerns identified by the Panel at its second meeting regarding the effective protection of indigenous 
rights. Article 29 in particular is of direct relevance and the Panel may wish to take note of its terms.
98. Consideration of a permanent forum for indigenous people has arisen from the recognition by 
Governments, and by indigenous peoples’ organisations, that the recognition and protection of the 
rights of indigenous people would be best served by the establishment of a high- level permanent 
forum within the United Nations system. It is proposed that such a forum cover the full range of issues 
concerning indigenous people, including environment and development matters. The Panel may wish 
to note the consideration of the establishment of this permanent forum and its relevance to this 
Programme element.
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Annex 2 

Working definitions
(These are working terms and definitions for the purposes of this report, and should not be

taken to imply terms or definitions that have been discussed or agreed in intergovernmental fora)
Biosphere people: those who have extensive access to fossil or mechanically-generated sources of 

energy and who draw resources from very large areas as participants in an increasingly global 
economic system.

Community: a group of people who perceive themselves to have a distinctive culture and affinity to 
place, and who interact routinely in their daily lives.

Cosmopolitan knowledge: knowledge obtained from worldwide information flows as a whole, such as 
outside informants, broadcasts, publications or from the Internet.

Customary rights: Rights arising from the prolonged repetition of habitual or customary acts that have, 
by uninterrupted acquiescence, acquired the force of a law within a geographical or 
sociological unit.

Ecological refugees: ecosystem people who have been deprived of access to their traditional resource 
base and forced to colonize new localities where their traditional ecological knowledge is 
largely irrelevant.

Ecosystem people: those who rely on using the energy of their own muscles or those of their livestock 
to draw resources from a limited area, which they have usually inhabited for several to many 
generations.

Ethnobiology (ethnobotany, ethnozoology): the study of relationships between people and other life 
forms.

Fair and equitable: describing an arrangement or transaction that arises by mutual agreement through 
free negotiation among informed people.

Forest-dwelling people: those who inhabit forested landscapes and obtain essential parts of their 
means of subsistence by harvesting natural forests.

Indigenous lands and territories: The total environment and all resources that indigenous people have 
traditionally owned or otherwise occupied or used.

Indigenous people: those who identify themselves as such based on a combination of cultural 
distinctiveness and prior territorial occupancy relative to a more recently-arrived population 
with its own distinct and subsequently dominant culture.

Inhabited forest area: an area that is subject to customary rights, or is part of indigenous lands and 
territories, or is used by forest- dwelling people.

Local people: those who were born or who have settled in an area, and who normally live there.
Shaman: an individual who acts as an intermediary between society and the spirit world and in this 

capacity leads rituals and heals people (also known as spirit healers, medicine men, seers, 
mediums, priests, etc.).
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Stakeholder: someone with an interest in what happens to particular resources, or someone who may 
gain or lose something in a dispute over resources.

Tenure: the holding by people of the means to satisfy their needs and to determine their future, often 
based on socially-defined agreements held by individuals or groups and recognized by law or 
custom, regarding the rights and duties of ownership, access and/or usage of a particular unit 
of land or resources.

Traditional knowledge: knowledge obtained by members of a distinct culture from other members of 
that culture or by means of enquiry peculiar to that culture, and concerning the culture itself or 
the local environment in which it exists.

Traditional people: those whose social life and access to natural resources is acknowledged by 
themselves to be mainly governed by customary acts or procedures, rather than by national 
laws.
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Annex 3 

Network access points
African Resource Centre for Indigenous Knowledge (ARCIK): fax: +234 22 416129 or +234 1 

614397
Brazilian Resource Centre for Indigenous Knowledge (BRARCIK): fax: +55 163 22 4275 email: 

uejab@brfapesp.bitnet
Burkina Faso Resource Centre for Indigenous Knowledge (BURCIK): fax +226 336517 or 312209
Cameroon Indigenous Knowledge Organization (CIKO): fax +237 322514 or 430813
Centre for Advanced Research of Indigenous Knowledge Systems (CARIKS): fax +91 821 61459
Centre for Indigenous Environment and Development (CIED): email: pdh@u. washington.edu or 

phardison@igc.apc.org
Centre for Indigenous Knowledge for Agriculture and Rural Development (CIKARD): fax: +1 515 

294 6058 email: dmwarren@iastate.edu WWW:
http://www.physics.iastate.edu/cikard/cikard.html

Centre for International Research and Advisory Networks (CIRAN): fax: +31 70 426 0329 email: 
ciran@nufficcs.nl

Centre for Traditional Knowledge, Canadian Museum of Nature: fax: +1 613 952 9693 email: 
jtinglis@magi.com

Fourth World Documentation Project (FWDP): WWW:http://www.halcyon.com/FWDP/fwdp.html
Ghana Resource Centre for Indigenous Knowledge (GHARCIK): telex: +233 42 2552 UCC GH
Georgia Resource Centre for Indigenous Knowledge (GERCIK): email:dato@botany.kheta.ge
Honey Bee Network: fax: +91 272 427 896 email: anilg@iimahd.ernet.in Indigenous Knowledge 

Systems List (INDKNOW): email:indknow@u.washington.edu
Indigenous Peoples’ Biodiversity Network (IPBN): emailipbn@web.apc.org
Indonesian Resource Centre for Indigenous Knowledge (INRIK): fax: +62 22 431938 or 250 1977 or 

237416
Interinstitutional Consortium for Indigenous Knowledge (ICIK): email:lmsll@psvm.psu.edu
Kenya Resource Centre for Indigenous Knowledge (KENRIK): fax: +254 2 741 424 email: 

kenrik@tt.gnapc.org or kenrik@tt.sasa.unep.no
Leiden Ethnosystems and Development Programme (LEAD): fax: +31 71 273 619 email: 

decherin@rulfsw.LeidenUniv.nl
Maasai Resource Centre for Indigenous Knowledge (MARECIK): fax: +255 57 8907
Madagascar Resource Centre for Indigenous Knowledge (MARCIK): fax: +261 2 32123 or 20422
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Mexican Research, Teaching and Service Network on Indigenous Knowledge (RIDSCA): fax: +52 22 
493995 or 851444

Nigerian Centre for Indigenous Knowledge (NIRCIK): fax: +234 69 50891 or 50563
Philippine Resource Center for Sustainable Development and Indigenous Knowledge (PHIRCSDIK): 

fax: +63 94 50016
Regional Program for the Promotion of Indigenous Knowledge in Asia (REPPIKA): fax: +632 522 

2494 email: iirr@phil.gn.apc.org
Russian Resource Centre for Indigenous Knowledge (RURCIK): email: 1+630.157@compuserve.com
South African Centre for Indigenous Knowledge (SARCIK): fax: +27 21 262466 email: 

hansn@iaccess.za
South and Meso American Indian Rights Center (SAIIC): fax: +1 415 834 4264 email: 

saiic@igc.apc.org
Sri Lanka Resource Centre for Indigenous Knowledge (SLARCIK): email:rohana@sjp.ac.lk
Uruguayan Resource Centre for Indigenous Knowledge (URURCIK): fax: +598 2 913780 email: 

cedesur@lcsnet.chasque.apc.org or pd@agrocs.edu.uy
Venezuelan Resource Secretariat for Indigenous Knowledge (VERSIK): fax: +58 072 33667 email: 

cquiroz@ing.ula.ve
Working Group on Traditional Resource Rights (WGTRR): fax: +44 1865 284665 email: 

wgtrr.ocees@mansfield.ox.ac.uk WWW: http://info.ox.ac.uk/~wgtrr/

to subscribe to the Indigenous Knowledge Systems List, send a message to: 
<listserv@uwavm.u.washington.edu> with a single line of text: <subscribe indknow>
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