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Note by the Executive Secretary

I.
BACKGROUND
1. At the third Coordination Meeting of Governments and Organizations Implementing or Funding Biosafety Capacity-building Activities, which was held in Lusaka in February 2007, participants identified environmental risk assessment and post-release monitoring of living modified organisms (LMOs) as one of the key priority areas requiring urgent capacity-building support and further guidance. The participants agreed to discuss, at the fifth Coordination Meeting, the specific capacity needs and priorities, the current status, the experiences gained and lessons learned and propose strategies for enhancing capacity-building in these two areas.
2. At the fourth Coordination Meeting, which was held in New Delhi from 11 to 13 February 2008, the Secretariat was requested to organize, prior to the fifth meeting, an online conference on the above issue in order to allow for an initial sharing of experiences, views and ideas on the above issues and prepare a background paper to facilitate the face-to-face discussions at the fifth meeting. 

3. Consequently, the online conference on capacity-building in environmental risk assessment and post-release monitoring of living modified organisms was held from 3 to 28 November 2008 through the Biosafety Clearing-House (BCH). It was moderated by four members of the Steering Committee for the coordination meetings, namely: Hartmut Meyer, Darja Stanic, John Komen and Alejandro Hernández.
4. The specific objectives of the conference were:
(a) To review the current status of capacity-building in the area of environmental risk assessment and post-release monitoring;
(b) To share information on the experiences gained and lessons learned from the capacity‑building initiatives;

(c) To identify, categorize and prioritize the major capacity-building needs and gaps in the areas of risk assessment and post-release monitoring of LMOs; and

(d) To propose concrete measures for enhancing capacity-building efforts with respect to environmental risk assessment and post-release monitoring of LMOs.

5. The conference was organized in four sessions, which ran in parallel. The first session focused on reviewing the current status of capacity-building efforts in the area of environmental risk assessment and post-release monitoring of LMOs and sharing of experiences gained and lessons learned. Under the second session participants identified the priority capacity-building needs of countries and in the third session they discussed possible means of addressing those needs and advancing the overall capacity‑building efforts in the area of environmental risk assessment and post-release monitoring LMOs. The last session discussed the general way forward. Under each session, the discussions were guided by a set of questions, which are contained in annex I to the present note.
6. Participation in the conference was open to any person wishing to share their knowledge, views and relevant experiences. Over the four-week period, 112 participants registered for the conference. The full list of all the registered participants is contained in annex II. Out of the 112 participants, at least 26 (23 per cent) posted messages and actively engaged in the discussions. 
/ Overall, a total of 66 messages were posted. All the messages that were posted are archived in the Biosafety Clearing-House at: http://bch.cbd.int/onlineconferences/about_ra_cb.shtml. 
7. This note summarizes the main points that were raised during the discussions.  
Ii.
INTRODUCTION
8. Recent years have witnessed rapid advancements in the application of modern biotechnology.  According to the recent assessment by the International Service for the Acquisition of Agri-biotech Applications (ISAAA), the acreage of land planted with genetically modified organisms (GMOs) across the world has increased dramatically in the last few years. In 2008, the area dedicated to GM crops rose by 9.4 per cent to 125 million hectares and the number of farmers growing GM crops increased by 1.3 million, reaching 13.3 million globally in 25 countries.

9. The application of modern biotechnology is still in infancy stages in many developing countries and countries with economies in transition. Most countries have not yet authorised the introduction of living modified organisms into their environment and only a few have approved research on LMOs under contained use in greenhouse, laboratories or in field trials. For example, in Africa only one country (South Africa) has authorised the commercial release of LMOs and a few (including Burkina Faso, Egypt, Kenya, Morocco, Senegal, Tanzania, Uganda, Zambia and Zimbabwe) have approved some field trials. 
/ According to the FAO-BioDeC database on the status of biotechnology in developing countries, 
/ at least five countries in Asia (namely China, India, Indonesia, Philippines and Singapore) have authorised commercial release of LMOs and a few (including Bangladesh, Republic of Korea, Malaysia, Pakistan,  Sri Lanka, Thailand and Viet Nam) have some LMO field trials and research under contained use. In Latin America, only three countries (Argentina, Brazil and Uruguay) have approved the commercial release of LMOs, while a few countries (including Bolivia, Colombia, Cuba, Honduras, Mexico, Peru and Venezuela) have some field trials. In Central and Eastern Europe, two countries (Bulgaria and Romania) have approved the commercial release of LMOs and a few countries, including Ukraine and Serbia, have approved some field trials and a few, including Armenia, Azerbaijan, Bosnia and Herzegovina, Croatia, Moldova and Slovakia, are engaged in research on LMOs.

10. From the above review, it is apparent that many developing countries have varied and limited practical experience with regard to risk assessment and post-release monitoring of LMOs. Nevertheless, a number of capacity-building initiatives in risk assessment and monitoring of LMOs have been undertaken in different countries. Since the Protocol was adopted, many countries have embarked on different initiatives to build and strengthen their capacities in risk assessment and field monitoring of LMOs. According to the information submitted to the capacity-building project database in the BCH, at least 92 out of the 153 initiatives registered in the database have contributed to strengthening capacities in risk assessment and risk management. These range from project-based capacity-building activities to institutional attachments/exchange visits, fellowships at research institutions, hands-on training courses, exchange of training and guidance materials and networking/ knowledge-sharing.

11. Risk assessment and post-release monitoring of living modified organisms (LMOs), are central to the achievement of the objective of the Cartagena Protocol on Biosafety. The Protocol aims to contribute to ensuring an adequate level of protection in the field of the safe transfer, handling and use of LMOs resulting from modern biotechnology that may have adverse effects on the conservation and sustainable use of biological diversity, taking also into account risks to human health. Therefore, building capacities in risk assessment and post-release monitoring of living modified organisms, is strategically important for enabling Parties to meet their obligations under the Protocol.

12. The Protocol requires Parties to make decisions on import of LMOs for intentional introduction into the environment in accordance with scientifically sound risk assessments (Article 15). Risk assessment should be carried out to identify and evaluate the potential adverse effects of LMOs on biological diversity in the likely receiving environment, taking also into account risks to human health. The Protocol also requires Parties to adopt measures for preventing adverse effects and for managing risks identified by risk assessments (Articles 16). Post-release monitoring of LMOs is one such important measure and is aimed to enable relevant authorities to detect or predict indirect or unforeseen adverse effects of LMOs and take appropriate measures in a timely manner. Furthermore, the Protocol requires Parties to cooperate in the development and/or strengthening of human resources and institutional capacities in biosafety, including scientific and technical training in the proper and safe management of biotechnology, and in the use of risk assessment and risk management for biosafety (Article 22).

13. One of the major impediments to the effective implementation of the Protocol is a lack of capacity in many developing countries and countries with economies in transition to effectively carry out or review risk assessments and undertake post-release monitoring of LMOs. These are technical fields that require specialized knowledge, skills and technical resources, including expertise in different scientific and technical fields, appropriate infrastructure, access to relevant data and information and adequate financial resources. This limitation has been recognized in different reports and fora including the Conference of the Parties serving as the meeting of the Parties to the Protocol (COP-MOP). For example, the Action Plan for Building Capacities for the Effective Implementation of the Protocol, adopted by the first meeting of the Parties to the Protocol in decision BS-I/5, and revised in decision BS‑III/3, identifies risk assessment and risk management as among the 15 key areas that require urgent action. Also, in their first regular national reports on the implementation of the Protocol, most countries highlighted the importance of capacity-building in the field of risk assessment and risk management. 
14. The need for capacity-building in risk assessment and risk management has been emphasized by a number of meetings and processes. For example, the Ad Hoc Technical Expert Group (AHTEG) on Risk Assessment, which met in Rome from 15 to 18 November 2005, identified a number of areas where limitations in capacity may be an impediment to the effective implementation of the risk assessment provisions of the Protocol at the national level as well as where capacity-building activities may be particularly important. These relate to human resource capacity, information and infrastructure needs. 
/  The four regional workshops on capacity-building and exchange of experiences on risk assessment and risk management of LMOs which were organized by the Secretariat of the Convention on Biological Diversity in 2007 and 2008 also identified capacity-building issues and needs with regard to risk assessment and proposed possible measures for addressing some of the needs. 
/ A compilation of the conclusions and recommendations from the four regional workshops is presented as an information document (UNEP/CBD/BS/CM-CB/5/INF/2).
15. Currently, information regarding the status of biosafety, biotechnology and environmental risk assessment and risk management in different countries is scanty. It is presented in different discussion papers, survey reports and databases. Some of the available sources of information include the following:

(a) FAO-BioDeC database on the status of biotechnology in developing countries; 
/
(b) GMO Compass, a website and database established with financial support by the European Union; 
/
(c) Knowledge for Development programme of the ACP-EU Technical Centre for Agricultural and Rural Cooperation (CTA); 
/
(d) “Benchmark Document on the Needs and Present Status of the Capacity‑Building in Biosafety of GM Crops in Asia” which was produced by the FAO Regional Office for Asia and the Pacific in 2002. 
/
(e) Status of Agricultural Biotechnology and Biosafety in Selected Countries of the Balkans, the Caucasus and Moldova, produced by FAO in 2003. 
/
(f) The Status of Agricultural Biotechnology and Biosafety in Ukraine, produced by FAO in 2006. 
/  

III.
CONFERENCE PROCEEDINGS
A.
Current status, national experiences and lessons learned regarding capacity‑building in environmental risk assessment and post-release monitoring of living modified organisms
1.
Existing capacity-building initiatives and resources

16. As noted in the previous section, most developing countries have not yet reviewed or approved any applications for research on or commercial release of LMOs. Consequently many have limited or no practical experience with regard to risk assessment and post-release monitoring of LMOs. However, a number of initiatives have been taken to build and strengthen their capacities in risk assessment and post‑release monitoring of LMOs. Examples of such initiatives, which were mentioned during the conference, include the following:

(a) The International Project on GMO Environmental Risk Assessment Methodologies (the “GMO ERA Project”): an initiative driven by public sector scientists, most of whom have strong expertise in environmental science, as well as biotechnology and socioeconomics. The project has identified and developed scientific methodologies and teaching tools that can be used for environmental risk assessment (ERA) and management of transgenic plants - http://www.gmoera.umn.edu;

(b) BiosafeTrain: an collaborative initiative between scientists from University of Nairobi and Kenya Agricultural Research Institute in Kenya, Makerere University in Uganda, University of Dar es Salaam in Tanzania, University of Aarhus and University of Copenhagen, Denmark, funded by the programme on Enhancement of Research Capacity (ENRECA), Danida - http://www.biosafetrain.dk/; 

(c) Asian Biosafety Education Network: a network of scientists and academicians from public sector of China, India, Indonesia, the Islamic Republic of Iran, Japan, Malaysia, Myanmar, Philippines, Thailand and Viet Nam - http://www.aben.ait.ac.th;

(d) Biosafety Project of Desarrollo Medio Ambiental Sustentable in Peru: http://www.asdmas.com/bioseguridad; and

(e) International Life Science Institute (ILSI) training programme on safety and risk assessment of genetically modified foods and feeds - http://www.ilsi.org/AboutILSI/IFBIC/IFBICcoreactivities.htm
(f) PRRI draft guide on risk assessment - http://pubresreg.org/index.php?option=com_content&task=blogcategory&id=29&Itemid=40)  

(g) UNIDO distant learning courses - http://binas.unido.org/wiki/index.php/Main_Page. 

17. A number of resource materials, including training and guidance materials, have also been produced and made available to countries. Examples that were mentioned include the following:

(a) Environmental Risk Assessment of Genetically Modified Organisms Series, edited by A.R. Kapusinski and P.J. Schei of the GEF Scientific and Technical Advisory Panel (STAP): http://www.gmoera.umn.edu/public/publications/books.html. 

(i) Volume 1: A Case-Study of Bt Maize in Kenya

(ii) Volume 2: Methodologies for Assessing Bt Cotton in Brazil

(iii) Volume 4: Challenges and Opportunities with Bt Cotton in Vietnam

(b) FAO Training Package “GM Food Safety Assessment Tools for Trainers” (2008), developed to assist countries in implementing relevant Codex requirements related to the food safety assessment of foods derived from recombinant-DNA plants.

18. To date, most of the developing countries and countries with economies in transition have developed their national biosafety frameworks and are currently in the process of implementing them. The frameworks were developed mostly with funding from the Global Environment Facility. 
/ The national biosafety frameworks (NBFs), include, inter alia, national systems for reviewing and/or undertaking risk assessment and risk management and for monitoring the environmental effects of LMOs released into the environment. As countries embark on implementing these frameworks, it is imperative to enhance the capacity-building efforts to enable them to carry out scientific risk assessments, and to enforce the regulations, including through effective monitoring and inspection. 

2.
Training in risk assessment and post-release monitoring of LMOs

19. Participants noted that biosafety is a multidisciplinary issue that requires a range of academic capacities, including the capacity to conduct risk assessment. It was also noted that most developing countries currently lack capacity to carry out risk assessment and post-release monitoring of LMOs and require comprehensive training in this regard.

20. Some participants reported that although members selected to serve on national biosafety committees are chosen because of their high qualifications in their specific fields, most of them do not have formal training and practical experience in conducting risk assessment. They learn how to do it by gaining experience while serving on the committees. It was suggested that their contribution could be much more effective if they have opportunities to attend intensive, advanced courses in biosafety.

21. It was reported that FAO recently prepared and published a tool for trainers in GM food safety assessment so that the trained trainers are able to teach the same material to the others in their respective countries. This tool is currently being used as a training material in many developing countries. It was suggested that a similar tool should be developed for environmental risk assessment and post-release monitoring of LMOs. This tool should be balanced and can use the experience of FAO and those who were in the production and/or deliberation of the material to the developing countries.

3.
Availability and accessibility of information

22. A number of participants observed that a lot of information to support risk assessment and post‑release monitoring of LMOs, especially for the most common transgenic crops, already exists. This includes information on the behaviour of crops in agricultural and natural environments, molecular and genetic characterization data from recent risk assessment research and basic data on the environment, agriculture, geology, climate etc.  Much of that information is now available through the internet in different formats, including searchable databases, peer reviewed articles in scientific journals and newsletter articles. 

23. However, it was noted that many potential users, especially developing countries and countries with economies in transition, are not aware of the existing information or have difficulties in accessing it. Besides internet connection limitations, many developing countries are unable to find specific technical information regarding monitoring of LMOs, for example sample scales, the length of the process and the specific elements to be monitored. It was pointed out that there is a need for guidance to assist users, especially those in developing countries and countries with economies in transition, to know what kind of information is available, where it is located and how it can be accessed. Countries that have conducted risk assessments and monitoring of LMOs were encouraged to proactively share information and their experiences. This would be helpful for countries that are developing national systems and/or undertaking similar tasks.

24. Another challenge is identifying and accessing data that are relevant to specific cases of risk assessment and for specific receiving environments e.g. information on non-target organisms, wild relatives etc. It was observed that many existing databases were not designed to support risk assessment or monitoring of LMOs per se and as such it is often difficult to effectively use them. Some European countries, such as Slovenia, have embarked on processes to review existing databases in order to determine if relevant information sets are covered in different existing national monitoring schemes.

4. 
Institutional capacity-building

25. A number of participants pointed out that there is an urgent need to build more local expertise, strengthen institutional capacities and improve collaboration between different national institutions. It was noted that although many countries do not have enough experience in risk assessment and post‑release monitoring of LMOs, a number of them are already receiving applications for environmental releases (field trials), sometimes with new modification events and new constructs. Countries need to build local capacities to be able to effectively monitor for possible illegal or unintentional release of unapproved events. Some participants reported that already there are cases of unapproved releases, for example, in the West Balkan countries.

26. It was also stated that developing countries are not a homogeneous set. There are huge differences in terms of their capacities and their needs and priorities. Therefore, it is imperative to adopt a case-by-case needs-based approach to capacity-building. One participant pointed out that the case‑by‑case approach should not be seen as contradictory to regional capacity-building activities. Some of the activities specifically designed to meet the special situations and needs of specific countries or a region, could be analogous.

27. It was observed that institutional capacities, human resources training, research development and environmental monitoring somehow correlates to the level of adoption of modern biotechnology and the use of LMOs and to a greater level of government investment in science and technology for the development of domestic and export markets for LMOs. Countries such as Cuba, which have pursued the research and development in LMOs, have built fairly greater human resource and institutional capacities.

5.
Risk assessment methodology

28. Some participants noted that the methodology of risk assessment as outlined in Annex III of the Protocol is scientifically-sound and based on the experience of more than two decades of risk assessment. However they observed that while this methodology is generally applicable for all types and uses of LMOs, further guidance on how to apply this methodology in specific areas will be useful, in particular with regard to the question of the first step of the risk assessment, i.e. the identification of potential adverse effects. It was noted that this is often a source of confusion. It was suggested that extra attention should be paid to “problem formulation”. Further discussion is also needed with regard to the elements in “points to consider” of Annex III.
6.
Biosafety research

29. Over the last two decades, biosafety research has evolved considerably as LMOs moved from the laboratory to experimental field trials, and to commercial cultivation in some countries, and the research questions have evolved. Biosafety research provides an important basis for risk assessment and post‑release monitoring of LMOs. According to Dr. Joachim Schiemann, former President of the International Society for Biosafety Research, a significant part of biosafety research deals with overarching questions, e.g. horizontal gene transfer and the persistence of DNA or certain proteins in the soil. On the other hand, there are also research questions involving a specific new trait or the interaction between this trait and the environment. 
/  Biosafety research also helps to describe the uncertainties regarding certain aspects and the areas where current knowledge does not go far enough, which is important because in some cases the appropriate type of risk management depends on the degree of uncertainty that a society is willing to accept. Furthermore, biosafety research contributes to the identification of improved methods for safety assessment and monitoring of long-term impact of LMOs. 

30. A number of biosafety research projects have been undertaken throughout the world in the last decade, among other things to investigate the impact of transgenic plants on the environment and a number of research reports have been published. Examples include:

(a) EC-supported research into the safety of genetically modified organisms:
http://ec.europa.eu/research/quality-of-life/gmo/index.html;

(b) Risk Assessment Research & Biotechnology-Biodiversity Interface (BBI) Competitive Grants component of the USAID-funded Programme for Biosafety Systems (PBS) which is supporting biosafety research in Asia and Africa:
 http://www.ifpri.org/pbs/pdf/bbiprojects.pdf; 

(c) Biosafety Research by the Consultative Group on International Agricultural Research (CGIAR) Centres:
 http://www.cbd.int/doc/external/mop-04/cgiar-bs-en.pdf; and 

(d) GMO RES COM Database - a World-wide public-access database of past and current research projects in GMO Biosafety aimed at enhancing communication regarding GMO biosafety research, providing access to scientific expertise on GMO biosafety research and assisting researchers in developing countries wishing to increase contact with European scientists to develop collaborative projects with them: http://www.versailles.inra.fr/europe/gmorescom/overview.php.  

31. The International Society for Biosafety Research (ISBR) has also played a big role in promoting scientifically sound biosafety research and capacity-building by fostering communication and technical exchange among biosafety experts. 
/ It organizes a bi-annual International Symposium on the Biosafety of Genetically modified Organisms (ISBGMO) and produces a quarterly Environmental Biosafety Research (EBR) peer-reviewed journal. The journal includes both review articles and original research papers on different areas pertinent to the biosafety of organisms introduced into the environment. The areas of research covered include: ecological studies of the impact of transgenic organisms, studies of their interactions with pests and pathogens, impact of transgenic organisms on agronomy and farming practice, means for reducing or managing risk, assessment of horizontal gene flow and studies on non-GMOs that illuminate or parallel GMO issues.

B.
Capacity-building needs and priorities
32. To be effective and sustainable, initiatives for strengthening national capacities must be based on a careful identification, analysis and prioritization of the institutional, organizational and human capacity needs. During the discussion, participants identified a number of urgent capacity-building needs, gaps and challenges regarding risk assessment and post-release monitoring of LMOs. These fall in the following three broad categories:

1.
Institutional capacity and infrastructure needs

33. Participants highlighted the following as some of the priority institutional capacity needs relating to the risk assessment, risk management and post-release monitoring of LMOs: 

(a) Core scientific capabilities and infrastructure for product testing, evaluation, risk management, inspection and monitoring; 

(b) Competencies in managing the institutional processes that support these activities; and 

(c) Public awareness creation and public participation processes (including sharing of best practices and experiences);
(d) Certified laboratory facilities for LMO detection and analysis with adequate equipment and consumables and acceptable safety levels (e.g. for eco- toxicological studies) and trained technical personnel to use the facilities. Participants noted that certified regional or subregional laboratories are needed in some cases; 

(e) LMO monitoring and inspection systems; 

(f) Surveillance systems for risk exposure according to the nature of LMOs; and 

(g) Access to data and information on risk assessments of new LMO releases.
34. One of the participants reported that, from their work in a number of countries in Africa, which is focused initially on capacity development in the safe conduct of confined field trials, the priorities identified were: 

(a) Development of guidelines and application forms; 

(b) Detailed Standard Operating Procedures for the safe conduct of trials; and 

(c) Hands-on training for scientists (applicants), regulators, trial managers and inspectors.

35. The following were also highlighted as key needs for some countries:

(a) Development of regulations and guidelines on risk assessment and risk management for various LMOs ( plants, animals, microorganisms); 

(b) Training of experts/specialists, inclusive short term and long term educational courses, as PhD and masters programmes; 

(c) Development of standards for procedures and criteria for LMO risk assessment, inclusive of methods and national standards for LMO detection and quantification;

(d) Validated methods for LMO detection; 

(e) Exchange of experience on risk assessment and risk management; 

(f) Access to relevant data and information for risk assessment and risk management (including scientific publications and databases); 

(g) Promotion of synergies between research institutions in carrying out risk assessments;

(h) Strengthening of the regulatory and administrative systems to effectively facilitate risk assessment and risk management; 

(i) Mechanisms for exchange of experience;   

(j) Regular education, training and experience sharing in risk assessment and risk management, monitoring of long term effects of LMOs, and parameters for LMO identification;

(k) Data and information to support risk assessments;

(l) Experimental protocols and evaluation methods for risk assessment and field monitoring of LMOs;

(m) Guidance documents in the national languages;
(n) A common format for risk assessment summaries submitted to the BCH;

(o) Opportunities and mechanisms for regional cooperation and sharing of experiences in risk assessment and risk management; and

(p) Subregional networks of experts on risk assessment and risk management.

2.
Human resource capacity needs

36. A number of participants reported that developing countries and countries with economies in transition do not have adequate expertise in conducting environmental risk assessments and post-release monitoring of LMOs. There is an urgent need to increase the number, diversity and level of expertise in different fields. In the short term, there is a need to organize training workshops, symposia, conferences and discussion forums on environmental risk assessments and post-release monitoring of LMOs for regulators and professionals in related fields to increase their familiarity with the issues, refresh their knowledge and skills and share experiences. In the medium and long-run, there is a need for formal academic training, preferably at graduate and post graduate levels, to develop a critical mass of experts in different fields relevant for environmental risk assessment and field monitoring of LMOs.

37. Some participants noted that over the next five years, there is a need for training of individuals in risk assessment and risk management, LMO detection and emergency response procedures and techniques. Others specifically highlighted the need for training in LMO sampling methods and procedures. It was observed that sampling is a highly technical and in some cases problematic task which requires specialized skills. It was suggested that training in LMO sampling techniques should be incorporated in the broader biosafety capacity-building programmes. In all these training activities, it was suggested that the active participation of the academia and civil society should be encouraged.

38. It was reported that the national biosafety frameworks of some countries, such as Croatia, have made provisions for the establishment of scientific and advisory bodies. However, it was noted that such bodies are still not fully operational in most countries due to a lack of local experts that can effectively undertake the technical work, including environmental risk assessments or field monitoring of LMOs. It was also reported that due to a limited pool of expertise, some of the local experts who could be part of the advisory bodies are sometimes the same ones also involved in preparing the applications/dossiers for introduction of LMOs which raise prospects for conflict of interest. Studies carried out in different countries, including Egypt and Argentina, also indicate that a number of countries are functioning near the limits of available expertise. 
/ 

3.
Information needs

39. Some participants highlighted the need for access to data and information to support risk assessments and monitoring of particular LMOs including information on their traits, transformation events, risks to environment and human health. It was pointed out that finding information and identifying the relevant scientific data are crucial elements of biosafety capacity-building. Experts carrying a risk assessment need to be able to easily access, assemble and review relevant data in order to identify potential adverse effects of an LMO, evaluate the likelihood and potential consequences of those effects and estimate the overall risk.

4.
Other general issues and challenges

40. A lack of funding was mentioned by many participants as the biggest limitation to the capacity-building efforts. In many developing countries, biosafety capacity-building activities are currently supported by external donor funding. This raises a big question regarding the sustainability of those activities and the national implementation of the Biosafety Protocol.

41. Secondly, many existing biosafety capacity-building activities are not founded on adequate needs assessments and prioritization. It was noted that in many countries there are multiple and varied capacity‑building needs. Therefore there is a need for countries to put in place well articulated frameworks for assessing their capacity needs, identifying opportunities, sequencing interventions and measuring results and impact of the capacity-building interventions. It is also important to define clear target to ensure that resources are utilized most effectively to their best result.

42. One participant noted that prioritizing and sequencing of capacity-building strategies and action plans is crucial. A participant from Cuba underlined the need for a sequenced approach. She reported that Cuba adopted such an approach. It has focussed on field trials in the first stage. Those field trials were not a consequence of an act of import, but all of them were LMOs produced in the country. Focusing on this step has allowed the country to improve its authorization system, including the risk assessment and the decision making process. As a consequence, Cuba is now in a better position to deal with a general LMO release, either nationally or coming from abroad.

43. Another major challenge is the fact that support for biosafety capacity-building in many countries remains fragmented, designed and managed project by project. Many countries lack coherent national capacity-building strategies and action plans. Consequently, it is often difficult to capture cross‑sectoral issues and opportunities and to learn lessons and maximize synergies/complementarity across different initiatives.

44. In general, countries need to assess and prioritize their capacity-building needs and to sequence their capacity-building interventions in order to better guide national budget and donor support for biosafety. It is also important link biosafety capacity-building efforts to capacity development in other sectors, including agriculture, health and science and technology. Finally, there is a need for guidelines to facilitate monitoring and self-evaluation of biosafety capacity-building initiatives.

C.
Measures to enhance national capacities in environmental risk assessment and post-release monitoring LMOs
1.
General measures to enhance national capacities
45. Participants discussed a number of possible means for improving capacity-building efforts in order to build a critical mass of expertise and institutional capacities for environmental risk assessment and post-release monitoring of LMOs. One participant recommended that, given the varied levels of capacity and resource endowment in the various countries, it is crucial to develop institutional structures and mechanisms for collaboration and to develop synergistic relationships to facilitate the harmonization of methods, standards and pooling of resources. Another participant recommended that UNEP-GEF should increase its support to assist countries to build capacities in risk assessment and risk management of LMOs.

46. Some participants noted that it is of the utmost importance to include more young people, students in relevant scientific disciplines in those activities particularly through the help of international community, especially through short and longer-term training opportunities in member states of the European Union. In addition UNEP-GEF should be actively involved in light of its very successful past experience in helping developing countries and countries with economies in transition to build their capacities in biosafety. The next cycle of UNEP-GEF projects should involve projects that could help developing countries and countries in transition to develop capacities in risk assessment and field monitoring of LMOs.

47. Other strategies suggested include: regional and subregional cooperation and linkages of institutions and experts, exchange of information and scientific materials and the sharing of practical experiences. It was also suggested the BCH should be used to play a big role of the BCH in facilitating capacity-building in risk assessment and risk management since it is now a well established “one-stop” place for information on biosafety.

48. It was also suggested that a Plan of Action for Capacity-Building in Risk Assessment and Post‑Release Monitoring of LMOs should be developed. Possible elements of such a plan of action could include:

(a) Risk research;
(b) Risk assessment;
(c) LMO detection;
(d) Public participation mechanism.
49. Activities to implement the Plan of Action could include the following:

(a) Short and long-term training to build technical and scientific capacities;
(b) Establishment and strengthening of partnerships between academia and government institutions;

(c) Strengthening of infrastructure, including national LMO detection laboratories

(d) Facilitation of access to existing data and information on LMOs to support risk assessment and post-release monitoring of LMOs.

50. The plan of action could include the following regional-level elements:

(a) Regional laboratories for certification;
(b) Regional information networks;
(c) Harmonization of risk assessment standards.
51. The following strategies were also proposed: 

(a) Establishment of national biosafety research programs led by the governmental sector, but with respect and inclusion of other stakeholders;

(b) Undertaking of comprehensive capacity building needs assessments and defining the countries' specific priorities;

(c) Establishment of a knowledge base for capacity-building work in risk assessment and post-release monitoring of LMOs.

2.
Training in biosafety

52. During the discussions, a number of participants argued that, based on their experience, hands-on training courses for carefully selected trainees (especially regulators and trainers) are the most effective modality for building capacity in risk assessment and field monitoring of LMOs. However, some participants noted that while hands-on risk assessment workshops based on practical case studies are very useful, participants must have a minimum level of knowledge which should be clearly defined. They argued that the basics of risk assessment and monitoring of LMOs cannot be taught through short-term hands-on workshops.

53. It was also suggested that the hands-on training courses should be complemented with development and exchange of training and guidance materials similar to the standardized training package, entitled “GM Food Safety Assessment: Tools for Trainers”, developed recently by FAO to assist countries in implementing relevant Codex requirements related to the food safety assessment of foods derived from recombinant-DNA plants. The package contains both theory and practical examples of risk assessments and a guide for training regulators.

54. It was observed that risk assessment is not a completely new science. Much of the required scientific capacity is often available with the plant breeders, ecologists, geneticists, microbiologists, etc. Thus, training to re-orient and apply that existing scientific expertise, knowledge and experience in risk assessment is a key aspect of biosafety capacity-building.

55. A number of participants suggested that formal academic training in biosafety should be more vigorously promoted and supported by Governments, donors and relevant organizations in order to produce a critical mass of expertise well grounded in the theory and practice of risk assessment and LMO monitoring. In this regard, it was recommended that Governments should collaborate with, encourage and support academic and other relevant training institutions to develop and/or expand graduate academic programmes on biosafety, that include specific modules on risk assessment and LMO monitoring. The training institutions should also be encouraged to design targeted continuing education courses that would orient and train practicing scientists and other relevant professionals in risk assessment. It is also important for academic institutions to review and adapt their existing programmes to address the practical needs of countries, particularly in the area of risk assessment and monitoring of LMOs.

56. One participant suggested that academic training in biosafety could be offered as part of the curriculum of graduate courses such as in Genetics, Botany, Entomology, Molecular Biology, Ecology, etc. Such training is also useful for scientists wishing to conduct research on ecological and food safety risk assessment, or for GMO developers’ institutions, including public institutions. For instance, a molecular biologist would gain a lot by taking an Ecology course and an Ecologist would also gain by taking a Molecular Biology course. Conversely, the work of biosafety analysts (process analysts) and  inspectors. It was pointed out that these positions may not require a high academic degree, such as a PhD, but they do require a good level of biosafety training. In this case, a graduate course, for example, an MD (a Masters degree without a thesis requirement), could be the most appropriate. In some countries, there may not be many such positions available, so the courses could be contracted by the Government as demanded.

57. It was also suggested that a certificate programme in biosafety could be provided at the country level or by internationally recognized institutions.  Such certification could be accomplished by coursework and/or practical work.

58. It was reported that FAO recently prepared and published a tool for trainers in GM food safety assessment enabling trainers to teach the same material to others in their respective countries. This tool is currently being used in many developing countries. It was suggested that a similar tool should be developed for environmental risk assessment and post-release monitoring of LMOs. This tool should be balanced and can use the experience of FAO and those who were involved in the production and/or deliberation of the material for developing countries.

59. One participant recommended that training in the concepts that form the basis of environmental risk assessment, especially problem formulation, should be an area of focus for biosafety capacity‑building efforts and that publications which provide a better understanding of the underlying concepts should become more available to developing countries.
60. It was noted that most of the training in the risk assessment and monitoring of LMOs is currently conducted in English yet many people in several countries are not fluent in English. Sometimes this special need is neglected. Participants recommended that in order to address the language constraint, local experts that are also fluent in English should be trained to be trainers. In this case, it would also be important to translate most of the teaching materials into the local languages. This strategy was successfully implemented by the GMO ERA Project (http://www.gmoera.umn.edu). Under the project, teaching tools were developed in English and then translated into Portuguese and Vietnamese with the help of the local trainees. The translation of the material was part of the training process.

61. It was also suggested that for countries in certain regions or subregions that speak a common language, regional training courses should be organized in that language. For example regional training activities could be organized in Russian for many countries in the Balkans, the Caucasus and Central Asia. It was noted that there is plenty of literature available in Russian and many United Nations official documents are translated into Russian. Likewise, regional training courses should be organized in Spanish for countries in Latin America. In addition to regional training activities, e-learning interactive tools were considered to be another possible capacity-building mechanism that could help to address the language and geographical barriers.
62. Some participants suggested that the roster of experts should be used more actively to provide training and advice to countries.  It was also suggested, in parallel, that a mentoring programme be established whereby experts from authorities, academia, and industry that carry out risk assessment as part of their regular activities, instruct less experienced people not only in carrying out risk assessment and management but also in guiding them to sources of information.

3.
Availability and accessibility of information

63. Accessing data and information for risk assessment and field monitoring of LMOs easily and in a timely manner is crucial to making informed and appropriate decisions. Many participants pointed out the need for guidance to assist users, especially those in developing countries and countries with economies in transition, to know what kind of information is available, where it is located and how it can be accessed. Countries that have conducted risk assessments and monitoring of LMOs were encouraged to proactively share information and their experiences. This would be helpful for countries that are developing national systems and/or undertaking similar tasks.
64. A number of participants also observed that the Biosafety Clearing-House has a very important role to play in facilitating accessibility to available data and information. As such, effort needs to be invested to enter data in the Biosafety Clearing-House. This should include basic scientific data as well as links to existing guidance documents and capacity building projects on biosafety. Some participants observed that the current mechanism for posting and validation of information by the National Focal Points of the Biosafety Clearing-House needs to be improved. National BCH Focal Points should be more vigilant to ensure that the information posted is accurate and up to date. It was also suggested that in addition to the official information provided by the governments, “other” information on risk assessment from relevant stakeholders, including academia, NGOs and media should also be included in the Biosafety Clearing-House.

65. Furthermore, it was suggested that the Biosafety Clearing-House capacity-building Web pages should be enhanced in such a way that it not only presents information about biosafety meetings but also gives overviews about their topics, outcomes and recommendations/decisions. The web page should also give overviews and links on competent authorities that are engaged in national decision making on LMOs and on biosafety capacity‑building initiatives in RA and PMM. This more explicit form of the presentation would make it easier for the users to find their way through the amount of information that is already available and to see where the gaps are when developing systems for RA and PMM that take into account the specific characteristics of the individual countries. It was recommended that the following items be covered on the Web page:
(a) General information on biosafety capacity‑building resulting from the work of the Coordination Mechanism meetings e.g. special topics, lectures, country reports;
(b) Overviews on the content of the very useful reports of the Secretariat of the Convention on Biological Diversity on the status of capacity‑building;
(c) Specific information e.g. the lectures and outcome of the regional meetings on capacity‑building in risk assessment;
(d) Links to official governmental web pages that present information, guidance and decisions on risk assessment and post-marketing monitoring (the link to the Australian web page was given during the debate, the Biosafety Clearing-House should present, as best possible, a list of web pages of the competent authority(ies)) e.g. Cuba: guide for RA/RM of LMOs, available in the Biosafety Clearing-House soon;
(e) Links to the national BCH nodes, e.g. the Costa Rica national BCH node: http://cr.biosafetyclearinghouse.net/.

66. Some participants noted that one of the most significant challenges facing a risk assessor is discerning the amount of information needed for the risk assessment. It was suggested that the risk assessors should be guided by the environmental protection goals set within policy and it is those goals that should determine what attributes of the environment are valuable and need to be protected and at what cost.  In other words, public policy should guide the degree and nature of data needed for risk assessment and decision-making. In this regard, one participant pointed out that risk assessment should not be a surrogate for basic research.
4. 
Institutional capacity-building

67. A number of participants pointed out that there is an urgent need to build more local expertise, strengthen institutional capacities and improve collaboration between different national institutions, for countries to effectively assess potential risks and monitor for possible illegal or unintentional release of unapproved events. 
68. It was also pointed out that capacity-building cannot be achieved by one training course or one project. It should be a continuous and iterative process. In view of the fact that developing countries are not homogeneous, it is imperative to adopt a case-by-case needs-based approach to capacity-building. One participant pointed out that the case-by-case approach should not be seen as contradictory to regional capacity-building activities. Some of the activities specifically designed to meet the special situations and needs of specific countries a region could be analogous.

69. Some participants argued that it is important to implement project-based capacity-building activities that take into consideration the local needs and capacities, and use examples/case‑studies that are relevant to the local environment and culture.
70. Furthermore, it was pointed out that there is a need to develop experimental protocols, evaluation methods and trained personnel in risk assessment and post-release monitoring of LMOs to develop guidance documents in national languages. It is also important to incorporate LMOs monitoring into existing environmental monitoring programs and to adapt these programs accordingly.

5. 
Regional cooperation on capacity-building in risk assessment and LMO monitoring

71. A number of participants emphasized the importance of regional cooperation in facilitating capacity-building risk assessment and monitoring of LMOs. It was noted that many developing countries have limited resources to build their capacities in the near future.  Thus, it was suggested that it may be prudent for those countries to join forces and cooperate at regional and subregional levels, citing the successful experiences and lessons learned from regional initiatives, such as the BIO-EARN in Eastern Africa and FAO Capacity-Building in Biosafety of GM Crops in Asia. Regional cooperation would facilitate exchange of experiences and foster maximum use of the available resources and existing facilities at regional and subregional levels.

72. It was suggested that countries with comparable circumstances, similar needs, common interests and aspirations and similarities in language and culture or are in close geographical proximity should consider pursuing, as appropriate, models of regional cooperation to facilitate capacity-building in risk assessment and monitoring of LMOs. These could include establishment or strengthening of regional centres of excellence, regional expert networks, regional websites and databases, regional conferences and seminars, regional interagency exchange of experts, the strengthening of partnerships and the development of specific collaborative activities between institutions involved in risk assessment and monitoring of LMOs in different regions.
6. 
National biosafety capacity-building strategies

73. A number of participants recommended that capacity-building needs and gaps should be analyzed and prioritized in the context of  national biosafety policies or strategies, noting that these vary from country to country. This would provide guiding principles for the development, implementation and long-term financing of biosafety capacity-building initiatives. Elements of a national policy would include a clear definition of a country government’s goals and priorities for biotechnology, biosafety and associated capacity development and a division of responsibilities across government agencies. It was pointed out that having a national policy in place serves to build long-term government support, give weight to any decisions on LMOs, and supports inclusion of biosafety capacity development into national budgets.
74. Participants from Cuba, Iran and Moldova described their experiences with the National Strategy and Action Plans for Capacity-Building in Biosafety. The Moldovan National Biosafety Strategy and Action Plan (2000) stipulates several requirements and needs regarding biosafety, including regulatory development, LMO detection facilities, public awareness and participation. It also outlines the priority measures that different government bodies should undertake. Likewise, the Cuban Action Plan for Biosafety, which was approved in 2006 and incorporated into the National Action Plan for Biodiversity, aims at fostering: (i) the establishment and implementation of the national system of biosafety to strengthen the regulatory capacity; (ii) development of a specialized training and scientific research programme to increase the level of personnel, including that of the regulatory body, and (iii) encouragement of information exchange on biosafety issues.
Iv.
CONCLUSION AND RECOMMENDATIONS

75. Capacity-building in environmental risk assessment and post-release monitoring of LMOs is central to the successful implementation of the Biosafety Protocol. It would be difficult, if not impossible, to realize the objective of the Protocol if most countries are unable to assess potential risks of LMOs before approving their import or release into the environment and to test, monitor and evaluate them once they are released.
76. This conference has provided a good opportunity to review the current status, reflect on the experiences and lessons learned so far, identify the priority needs and gaps and discuss possible strategic measures for addressing the needs. It is clear from the discussions that the challenge ahead is enormous. There are several needs all requiring urgent attention but resources are limited. Therefore countries must prioritize their needs and systemically plan and sequence their capacity-building interventions within a coherent results-oriented national capacity-building strategy and action plan in order to maximize use of the available resources and opportunities. It is important to ensure that capacity-building interventions are country-driven and based on systematic assessment of capacity needs. Furthermore, it is important to ensure that biosafety capacity-building efforts are routinely tracked, evaluated and reported.
77. Capacity‑building is a long-term process requiring a pragmatic approach and sustained effort. A number of useful suggestions have been made regarding possible specific strategies and measures that could be taken to strengthen national and regional capacities in environmental risk assessment and post‑release monitoring of LMOs. Example include: prioritization of capacity-building building in different countries, development of national biosafety policies or strategies, promotion of formal academic training, development of specialized biosafety training programmes and scientific research, encouragement of exchange of information and experience on biosafety issues, promotion of biosafety research at the national level, South-South cooperation  and North-South cooperation and development or strengthening of regional centres of excellence and regional expert networks on biosafety.
78. Implementing the above strategies and measures requires a concerned effort by different players. As emphasized in Article 22 of the Protocol, cooperation among all Parties, non-Parties and relevant organizations, including the private sector is imperative.  New and additional resources need to be mobilized, available opportunities need to be maximized and existing initiatives need to be better synchronized to foster synergy and complementarity. 

79. Biotechnology and biosafety are rapidly evolving fields. As such capacity-building efforts in risk assessment and motoring of LMOs need to be ongoing and progressive. Experts at all levels will need to keep up-to-date with the developments in knowledge and technology. This calls for greater communication and collaboration between different stakeholders including regulatory authorities, scientists, the private sector and civil society. It also calls for increased cooperation among countries in order to develop sustainable capacities.
Annex I

List of the Guiding Discussion Questions 

Session 1:  Current status of capacity-building in environmental risk assessment and post-release monitoring of LMOs, the experiences gained and lessons learned

(a) What capacity currently exists in developing countries and countries with economies in transition in the area of environmental risk assessment and post-release monitoring of LMOs? 

(b) What expertise is currently available and how adequate is the available expertise (in terms of quantity and quality – level of training and experience)?

(c) What institutional capacity and infrastructure currently exists?

(d) How readily are data and information required for risk assessment and post release monitoring of LMOs available or accessible?

(e) What existing initiatives are contributing to capacity-building in risk assessment and post-release monitoring of LMOs?

(f) To what extent have current and previous capacity-building initiatives addressed the needs of countries and how effective have they been?

(g) How effectively are relevant organisations working together or synergizing their efforts to build capacities in risk assessment and post-release monitoring of LMOs? What needs to be improved? 

(h) What has been the experience of developing countries and countries with economies in transition with building capacities in environmental risk assessment and post-release monitoring of LMOs and what lessons have been the learned?
Session 2:  Capacity-building needs and priorities
(a) What are the major capacity-building needs of developing countries and countries with economies in transition in the area of environmental risk assessment and post-release monitoring of LMOs and which ones are of the highest priority? Under this question, the following sub-questions might be helpful in focusing the discussions: 

(b) In what specific aspects of environmental risk assessment and post-release monitoring of LMOs are capacities most lacking?

(c) What type and level of training is required over the next 5 years?

(d) What are the main institutional capacity and infrastructure needs?

(e) What are the information requirements?
Session 3:  Measures to enhance national capacities in environmental risk assessment and post‑release monitoring LMOs

(a) What strategic measures could be undertaken to address the existing capacity-building needs and gaps? (Day 5 & 6) 

(b) Where should the main focus be (training programmes, information documents/guidance materials, networks and exchange of experts, regional collaboration, etc.)?

(c) Who should do what? 

(d) How could resources (including funds, human resource and technical support) be mobilized to address the capacity-building needs of developing countries and countries with economies in transition?

(e) How could coordination and cooperation among governments and organizations on capacity-building in environmental risk assessment and post-release monitoring and evaluation of LMOs be improved and maximized? (Day 8 & 9) 

(f) What opportunities and mechanisms for coordination and cooperation among governments and organizations exist?

(g) What should be done to strengthen North-South and South-South cooperation?
Session 4:  Conclusions and recommendations

(a) What should the long-term vision for capacity-building in risk assessment and post-release monitoring of LMOs? 

(b) What are the general recommendations on the way forward to realise the long-term vision?
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�/	The most active participants were: Mrs. Bosibori Bett, Ms. Alma Liliana Tovar Diaz, Dr Eliana Fontes, Prof. Behzad Ghareyazie, Ms. Lenia Arce Hernandez, Ms. Anita James, Ms. Ann Kingiri, Mr. John Komen, Dr Marja Ruohonen-Lehto, Dr. Gabor Lövei, Dr. Angela Lozan, Dr. Piet van der Meer, Dr. Hartmut Meyer, Mrs Doreen Shumba-Mnyulwa, Dr. Thomas Nickson, Dr. Pisey Oum, Mr. Juan Carlos Menéndez de San Pedro, Dr. Esmeralda Prat, Dr. Antonietta Gutiérrez Rosati, Mr. Alejandro Hernández Soto, Ms. Darja Stanic, Ms. Dubravka Stepic, Dr. Aleksej Tarasjev, Mr William Tucker and Prof. Dr. Kazuo Watanabe.


�/	See details regarding the status of biotechnology in Africa at: � HYPERLINK "http://www.absfafrica.org/pages/biotech_status.html" ��http://www.absfafrica.org/pages/biotech_status.html�. 


�/	The FAO-BioDeC database can be accessed at: � HYPERLINK "http://www.fao.org/biotech/inventory_admin/dep/default.asp" ��http://www.fao.org/biotech/inventory_admin/dep/default.asp� 


�/	The report of the AHTEG is available at: � HYPERLINK "http://www.cbd.int/doc/meetings/bs/mop-03/information/mop-03-inf-01-en.pdf" ��http://www.cbd.int/doc/meetings/bs/mop-03/information/mop-03-inf-01-en.pdf� 


�/	The reports of the regional workshops, which were made available as information for COP-MOP 4, are available at: � HYPERLINK "http://www.cbd.int/mop4/doc/" ��http://www.cbd.int/mop4/doc/� 


�/	The FAO-BioDeC database can be accessed at: � HYPERLINK "http://www.fao.org/biotech/inventory_admin/dep/default.asp" ��http://www.fao.org/biotech/inventory_admin/dep/default.asp� 


�/	The GMO Compass website: � HYPERLINK "http://www.gmo-compass.org/eng/home" ��http://www.gmo-compass.org/eng/home� 


�/	See details of CTA's Knowledge for Development programme at: � HYPERLINK "http://knowledge.cta.int/en/Dossiers/S-T-Issues-in-Perspective/Biotechnology-Biosafety/Links/Biosafety-and-risk-assessment" ��http://knowledge.cta.int/en/Dossiers/S-T-Issues-in-Perspective/Biotechnology-Biosafety/Links/Biosafety-and-risk-assessment� 


�/	The document can be accessed at: � HYPERLINK "http://it.doa.go.th/asianbionet/documents/FAO-BGK-Final%20Document%2019%20May%202003.pdf" ��http://it.doa.go.th/asianbionet/documents/FAO-BGK-Final%20Document%2019%20May%202003.pdf� 


�/	The report is available at: � HYPERLINK "ftp://ftp.fao.org/sd/SDR/SDRR/REUBIOSAFETY4-2.doc" ��ftp://ftp.fao.org/sd/SDR/SDRR/REUBIOSAFETY4-2.doc� 


�/	See the status report at: � HYPERLINK "http://www.fao.org/sd/dim_kn4/kn4_060601_en.htm" ��http://www.fao.org/sd/dim_kn4/kn4_060601_en.htm� 


�/	As of October 2008, 104 countries had finalized their NBFs, see details at: � HYPERLINK "http://www.unep.org/biosafety/" ��http://www.unep.org/biosafety/� 


�/	See the transcript of an interview with Dr. Joachim Schiemann at: � HYPERLINK "http://www.gmo-safety.eu/en/news/514.docu.html" ��http://www.gmo-safety.eu/en/news/514.docu.html� 


�/	Further information about ISBR is available at: � HYPERLINK "http://www.isbr.info/" ��http://www.isbr.info/� 


�/	See proceedings of the OECD International Conference on LMOs and the Environment, held in Raleigh, North Carolina, 27–30 November 2001 : � HYPERLINK "http://www.oecd.org/dataoecd/9/37/31778752.pdf" ��http://www.oecd.org/dataoecd/9/37/31778752.pdf� 
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