



draft roadmap for risk assessment iN accordance with 
Annex III to the Cartagena protocol on biosafety


Version 8 November 2009
The Parties to the Cartagena Protocol on Biosafety (the Protocol) have mandated the AHTEG to ‘develop a “roadmap”, such as a flowchart, on the necessary steps to conduct a risk assessment in accordance with Annex III to the Protocol and, for each of these steps, provide examples of relevant guidance documents’
. Annex III
 constitutes the basis of the Roadmap; as such, this Roadmap is a guidance document and does not supersede Annex III.



This version of the Roadmap has been developed by a Sub-working Group of members of the AHTEG that was installed for that purpose. It will be discussed and tested in the on-line discussion forum in November-December 2009, to evaluate how well it achieves its intended purpose. Based on these discussions, a new version will be prepared by the Sub-working Group for discussion in the real-time regional on-line conferences in February 2010. The final version of the Roadmap will be discussed and adopted by the second session of the AHTEG in April 2010. This final version will be submitted to COPMOP/5, as part of the report of the AHTEG. 

INTRODUCTION
1. General introduction
 
 [It is intended to add a glossary of terms at a later stage.]
‘In accordance with the precautionary approach contained in Principle 15 of the Rio Declaration on Environment and Development, the objective of the Protocol is to contribute to ensuring an adequate level of protection in the field of the safe transfer, handling and use of living modified organisms 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, specifically focusing on transboundary movements’
.
In order to ensure an adequate level of protection, Parties shall ensure that risk assessments are carried out when making informed decisions regarding living modified organisms (LMOs). Also, risk assessments shall be carried out in a scientifically sound and transparent manner and on a case-by-case basis, and should be considered in the context of the risks posed by the non-modified recipients in the likely potential receiving environment, in accordance with Annex III of the Protocol.

The purpose of this Roadmap is to help risk assessors conduct risk assessments in accordance with Annex III by providing links to guidance and examples of how risk assessments have been conducted.  This Roadmap may be useful as a reference for risk assessors in general, as well as for developing capacity in countries where a risk assessment framework is not yet available.
This Roadmap on risk assessment applies to all types of LMOs 
and applications within the scope of the Protocol
.The Roadmap is intended as a living guidance document that will be shaped and improved with time, as new experience becomes available and new developments in the field of applications of LMOs occur, as and when mandated by COPMOP.
2. General considerations
(a) The process of LMO risk assessment
Risk assessment is a structured process. Its general principles are set out in paragraphs 3 and 6 of Annex III of the Protocol. Paragraph 8 of Annex III provides a description of the key steps of the risk assessment process, paragraph 9 describes points to consider in this process, depending on the case. While the steps described in Annex III are distinct, they are also interrelated, i.e. the results of one step may be relevant to other steps. Also, risk assessment is often conducted in an iterative manner, where certain steps may be repeated or reassessed, to increase the adequacy of their results for later steps. While carrying out a risk assessment, the iterative approach also allows a review of earlier steps in the process in light of new relevant information coming up during later steps of the risk assessment. 
.

(b) Overarching issues in the design/planning phase of the risk assessment process
There are some overarching issues that are relevant to the risk assessment process as a whole that are important to ensure the quality and relevance of information used. This entails, inter alia:
· 
· 
· 

· “Uncertainty and Data Quality in Exposure Assessment: Part 2, Hallmarks of Data Quality in Chemical Exposure Assessment,” WHO 2008 http://www.who.int/ipcs/publications/methods/harmonization/exposure_assessment.pdf
Experience with an LMO or other organism with similar genotypic or phenotypic characteristics that has been addressed in a previous risk assessment or for which there is significant available knowledge may be considered in the risk assessment of an LMO. Also, results from experimental trials or other environmental information and experience with the same LMO may be taken into account as information elements in a new risk assessment for that LMO.  
The validity of this information for the new risk assessment should be checked
, especially taking into account the ecological situations for which the information has been obtained originally, compared to the ecological situation in the potential receiving environment of the new risk assessment. 
Identified potential risks of an LMO should be considered in the context of the potential risks posed by the non-modified recipients
, taking into consideration practices associated with its use.
These issues can be taken into consideration again at the end of the risk assessment process to determine whether the objectives and criteria set out at the beginning of the risk assessment have been met. If not, certain steps may be reconsidered. 
3. Context and scoping of the risk assessment

In setting context and scope for a risk assessment, a number of aspects should be taken into consideration, as appropriate, that are specific for the Party involved and to the specific case of risk assessment. These aspects include, inter alia:
· The scope/context, as laid down in existing policies, strategies, regulations and international obligations of the Party involved as well as guidelines or regulatory frameworks that the Party has adopted; identification of protection goals, end-points and management strategies, derived from this scope/context
. 
· Identification of the relevant subset of questions to be asked in order to frame the risk assessment process, taking into account the expected conditions of handling and use of the LMO, that could affect the end-points or protection goals
;
· 
· The nature and level of details of the information required will depend on the intended use of the LMO, e.g. in a confined environmental release, such as a field test of the LMO *
, or an unconfined environmental release, such as commercial scale planting;

· Experience and history of use of the non-modified recipient, 
The risk assessment  

To fulfill its objective under Annex III, risk assessment is performed in five steps, as appropriate. For each step in the risk assessment process a rationale is presented that explains the aim and purpose of the step. The points to consider are partly taken from paragraph 9 of Annex III. According to this paragraph, the points to consider in the risk assessment will depend on the case being analyzed. Some points to consider have been added, based on generally accepted methodology of LMO risk assessment and risk management. 
Step 1: “An identification of any novel genotypic and phenotypic characteristics associated with the living modified organism that may have adverse effects on biological diversity in the likely potential receiving environment, taking also into account risks to human health.”
 

Rationale: The purpose of this step is to identify the possible adverse effects of an LMO on the conservation and sustainable use of biological diversity, taking also into account risks to human health. This step is similar to the ‘hazard identification step’ in other risk assessment approaches. For this purpose it involves a comparison of the LMO with the non-modified recipient or, as appropriate, with a non-modified organism of the same species.

In this step science-based scenarios are established
 by which the identified genotypic and phenotypic changes in the LMO, either intended or unintended, may give rise to adverse effects in an interaction with the likely potential receiving environment. 

The nature and level of detail of the information required in this step may vary from case to case depending the trait of the LMO and the intended use of the LMO.
Points to consider regarding the characterization of the LMO: 
(a) Characteristics of the non-modified recipient 
(b) Relevant characteristics of the donor organism (e.g. biological characteristics, with particular attention to characteristics that, if transferred to the recipient, could cause adverse effects); 

(c) Relevant Molecular characteristics of the LMO 
(d) Identification of genotypic and phenotypic changes, either intended or unintended, in the LMO in comparison with the non-modified recipient, considering those changes that could cause adverse effects; 

Point to consider regarding the receiving environment: 

(e) Characteristics of the likely potential receiving environment which are relevant to the assessment endpoints 
(f) Points to consider regarding the potential adverse effects resulting from the interaction between the LMO and the receiving environment:
(f) Characteristics of the LMO in relation to the receiving environment (e.g. information on phenotypic traits that are relevant for its survival in or its interaction with the likely receiving environment);

(g) Considerations for unmanaged and managed ecosystems that occur in the receiving environment. 
(h) The presence of sexually compatible relatives within the receiving environment.

(i) 
(j) 
Examples of supporting material: [Supporting material may be, for instance, guidance documents, available in the Biosafety Information Resource Center of the BCH. Examples for supporting material for this step, or for any of the items mentioned in paragraphs (a) – (i), will be provided at a later stage. The modalities for providing the supporting material in such a way that they may be kept up-to-date will be discussed in the second session of the AHTEG.]
Step 2: “An evaluation of the likelihood of adverse effects being realized, taking into account the level and kind of exposure of the likely potential receiving environment to the living modified organism.”
Rationale: In step 1 the potential adverse effects from the release of the LMO are identified. These potential adverse effects may result in risks, depending on the likelihood In order to determine the level of these risks, in step 4, the likelihood of the adverse effects being realized has to be evaluated.,

Points to consider:

(a) Information relating to the type and intended use of the LMO as well as the scale of release; 

(b) 

(c) Levels of expression in the LMO and persistence and accumulation in the environment
 
(d) 

(e) Means by which incidental exposure could occur. 
Examples of supporting material: [To be added; see the comment on supporting material in step 1.] 

Step 3: “An evaluation of the consequences should these adverse effects be realized.”
Rationale: This step describes an evaluation of the severity of the consequences in the likely potential receiving environment, taking into account, inter alia, results of tests done under different conditions such as contained conditions or confined releases. The evaluation should be considered in the context of the adverse effects caused by the non-modified recipient or by a non-modified organism of the same species, or of the adverse effects that occur in the environment due to comparable existing practices. The evaluation of the consequence of adverse effects being realized may be expressed as, for instance, major, intermediate, minor or marginal.

Points to consider:

(a) Experience with consequences of  relevant existing practices with the non-modified recipient in the likely potential receiving environment, as applicable, for establishing baselines 
(b) .

Examples of supporting material: [To be added; see the comment on supporting material in step 1.]
Step 4: “An estimation of the overall risk posed by the living modified organism based on the evaluation of the likelihood and consequences of the identified adverse effects being realized.”
Rationale: The purpose of this step is to determine and characterize all identified risks posed to biological diversity taking also into account human health, based on the identified potential adverse effects (step 1), their likelihood (step 2) and their consequences (step 3), taking into consideration any relevant uncertainties that emerged in the preceding steps. The estimation of risk does not take into account potential benefits of the LMO under the conditions of use
. Qualification of the risk estimation in determining the level of the overall risk may be expressed as, for instance, negligible, low, medium, high or indeterminate due to uncertainty or lack of knowledge.
Points to consider:
(a) 
(b) 
Acknowledgement of uncertainties in the analysis.
Examples of supporting material: [To be added; see the comment on supporting material in step 1.] 

· USEPA. (1998).  Guidelines for Ecological Risk Assessment. EPA/630/R-95/002F, April 1998 Final. United States Environmental Protection Agency (USEPA), Washington, D.C.
· “Uncertainty and Data Quality in Exposure Assessment: Part 2, Hallmarks of Data Quality in Chemical Exposure Assessment,” WHO 2008 http://www.who.int/ipcs/publications/methods/harmonization/exposure_assessment.pdf

Step 5: “A recommendation as to whether or not the risks are acceptable or manageable, including, where necessary, identification of strategies to manage these risks” 

Rationale: An evaluation of the overall risk estimated should have been done in the previous step to assess whether or not the risks meet the criteria for acceptability relative to assessment endpoints as established in relevant statutes or regulations. Risk management options may be identified that have the potential to reduce the identified risks, and their effect on risk should be explained. 
The recommendation should acknowledge uncertainties 
The recommendation made during this step will be considered by the decision makers in reaching their decision.
Points to consider in making recommendations:

(a) The criteria for the establishment of the acceptable levels of risk as set out in the national legislation as well as the protection goals of the Party; 
(b) Risks posed by the use of the non-modified recipient and practices associated with its use in the potential receiving environment as a baseline in the comparison with the LMO as a baseline. 
Points to consider related to the RM strategies: 
(c) Existing management practices, if applicable, that are in use for the non-modified recipient, or for other organisms that require comparable risk management and that might be appropriate for the LMO.; 

(d) If monitoring is required, descriptions of what methods are appropriate and necessary to determine a cause and effect relationship between observations and the introduced LMO.
(e) Intended use in the context of management options.
(f) 

Examples of supporting material: [To be added; see the comment on supporting material in step 1.]



· 
· 
· 
· 
· 
· 

· 
· 
· 
� Decision BS-IV/11: � HYPERLINK "http://www.cbd.int/biosafety/cop-mop/results/?id=11690" ��http://www.cbd.int/biosafety/cop-mop/results/?id=11690� As is also discussed further on in the document, the issue of providing relevant examples of guidance documents will be dealt with by the second session of the AHTEG.


� Annex III of the Protocol: � HYPERLINK "http://www.cbd.int/biosafety/articles.shtml?a=cpb-43" ��http://www.cbd.int/biosafety/articles.shtml?a=cpb-43� 


� Article 1 of the Protocol: � HYPERLINK "http://www.cbd.int/biosafety/articles.shtml?a=cpb-01" ��http://www.cbd.int/biosafety/articles.shtml?a=cpb-01�


� Article 15 of the Protocol: http://www.cbd.int/biosafety/articles.shtml?a=cpb-15


� The scope of the Protocol includes LMOs obtained through recombinant DNA techniques as well as LMOs obtained through cell fusion. All risk assessments that have been done so far are concerned with recombinant DNA techniques. Therefore, this document has been developed primarily with a focus on LMOs that are the result of recombinant DNA techniques.


� Annex III, 5


� Terms with an asterisk (*) do not apply to commercial releases, but may apply to confined or unconfined field trials. 


� The term ‘ecological function’ (or: ‘ecological services)’ provided by an organism refers to the role of the organism in ecological processes. Which ecological functions or services are taken into account here will be dependent on the protection goals set for the risk assessment. For example organisms may be part of the decomposer network playing an important role in nutrient cycling in soils or be  important as pollen source for pollinators and pollen feeders.


� The bold printed headings of each step are direct quotes from Annex III of the Protocol.


� Examples of relevant attributes of the receiving environment are e.g.: (i) type (e.g. agroecosystem; horticultural or forest ecosystems, soil or aquatic ecosystems), (ii) structure (small, medium, large or mixed scale); (iii) previous use/history (intensive or extensive use for agronomic purposes, natural ecosystem, or no use of the ecosystem); (iv) the ecoregion(s) or geographical zone(s) in which the release is intended, including climatic and geographic conditions, and the properties of soil, water and/or sediment; (v) specific characteristics of the prevailing faunal, floral and microbial communities including information on sexually compatible wild or cultivated species; (vi) biodiversity status, including the status as centre of origin and diversity of the recipient organism and the occurrence of rare, endangered, protected species and/or species of cultural value. 


� The term ‘maps’ may include more detailed geographic information, e.g. coordinates, as appropriate under the legislation of the Party involved.


� Evaluation of risks versus benefit may be performed in the decision stage.


�  Available guidelines for the uncertainty analysis can aid the risk assessor to determine and describe the largest sources of uncertainty and variability, which might include quantitative and qualitative assessment methods (references to specific guidelines need to be added).





�This seems redundant with what is above and below.


�Somewhere in here it might be useful to introduce the concept of comparative assessments, since this is critical in all of the subsequent risk assessment steps.


�This gives the impression that the roadmap is adding substantively to annex III, which is not the case.  It may be a minor semantic issue, but some other text is suggested.


�This document really only addresses large scale releases based on experience with LMO plants.  It would be very problemmatic to try to apply it to field trials or other confined releases.  It is a monumental task to try to provide an assistive document with such a large scope.  Considering the draft as it is it would be much more productive to focus on what it already does and limit the scope rather than trying to expand it.


�It’s true that risk assessment is an iterative process, but this makes it seem as though the assessment is never finished but always waiting to incorporate new information.  National frameworks have generally been successful in recognizing the concept of incorporating new information.  The Roadmap really needs to focus on its strength which is as an assistive tool to help Parties produce risk assessments rather than delve into the separate and daunting challenge of the decision making process.


�There is nothing untrue about these paragraphs, but to a novice risk assessor they make it seem like much work needs to be done to establish scientific data quality criteria and address uncertainty, when in fact there is already general agreement on such criteria that is readily available.  This section would be much more useful if the text were replaced by useful links such as to the document which I have added here.


�There’s no need to limit the data that can be considered – it just needs to be viewed in the appropriate context.  An LMO that is herbicide tolerant is going to have a lot in common with a conventionally bred herbicide tolerant plant and the data need not come only from a risk assessment.


�Suggest “considered.”  Checked implies some sort of verification when what is really needed is thoughtful consideration of whether the data is appropriate.


�It would be very useful to have links here to examples of existing statutes and regulations that discuss scope rather than speculative examples that may or may not apply to any given risk assessor attempting to benefit from the Roadmap


�The full set of questions would be identified in the scope of the law or regulation, and the assessor needs to identify which ones will be relevant to the specific assessment being undertaken


�This is somewhat circular and doesn’t add much that will really help the assessor.  


�This concept would require a much deeper discussion if the Roadmap is intended to apply to all releases.  Instead, it seems much more practical to limit the scope of the Roadmap to large scale environmental releases since it has been constructed in that manner already.


�Ecological function is not a commonly used or understood term.  I don’t think this clause adds anything to the statement and the footnote is long and technical.  The history of use should take into account all aspects, there is no particular need to single out ecological function.


�Again, change this to “considered.”  The scenarios would only be established if the hypothesis was tested and found to be true.


�Again, it would be much better to provide links to existing documents and guidance rather than try to cover the subject here with just a few examples.


�Molecular characterization data have limited predictive capacity in an environmental risk assessment (otherwise one would anticipate that molecular characterization would be a requirement for other ERAs e.g., release of organisms for biological control).  Observations from experimental studies, especially confined field trials, provide more relevant information for the risk assessor.  Regardless, information and data requirements for molecular characterization are usually elaborated in regulations and/or guidance (including the 2003 Codex Plant Guideline), so links to a range of examples would again be more informative than trying to negotiate a list of data requirements here.


�The examples and footnote here again would be much better served by links to real world examples


�A definition of introgression is inappropriate here and the biology of the introduced organism and it’s sexually compatible relatives is mentioned earlier.  A simple statement like the one provided should adequately cover this concept.


ment s


�There is a large body of evidence suggesting that this is not a problem worth considering for LMO plants – since this document really does not address bacterial or viral releases in any meaningful way this statement can be removed.  For a useful review see here:


http://www.ebr-journal.org/index.php?option=article&access=standard&Itemid=129&url=/articles/ebr/abs/2008/03/ebr0742/ebr0742.html


�This is critical, but it should be addressed in step 1.  Identification of potential adverse effects that are inconsequential is unnecessary.


�There is a simple and elegant idea here:  That exposure needs to be considered when doing a risk assessment.  Once again, instead of trying to create a comprehensive description of exposure in the confines of the Roadmap it would be much more productive to link to examples of assessments and assessment guidelines that already exist.


�Redundant with earlier information


�This is just another way of saying “exposure”


�This is redundant to information on the receiving environment. 


�Some of these concepts are not well defined or agreed toin the literature, and none are necessary to include here.


�Effects due to interactions with LMOs already in the receiving environment are no different than effects due to interactions with other organisms.  All should be considered as appropriate in the context of the assessment endpoints, but singling out interactions with other LMOs here is not scientifically justifiable.


�This gives the mistaken impression that some novel and exhaustive analysis of sources of uncertainty must be done for each risk assessment.  Uncertainty is inherent in all analyses and it’s sources need to be acknowledged, but this does not have to be overwhelming or complex.   It is also untrue to suggest that a “worst case scenario” reduces uncertainty – it just frames the information so the decision maker can assess the worst possible outcome – but that doesn’t make the analysis any more certain.  





Links to real guidance on uncertainty as called for in the footnote would be much more useful here and I have included two  below.


�Risk management doesn’t reduce uncertainty.  It reduces exposure which reduces risk (risk  =  hazard*exposure).  Similarly monitoring doesn’t reduce uncertainty, but rather can inform you if adverse consequences are being realized.  Neither concept is really necessary here.





I would once again point the AHTEG to 


�Throughout the document, the e.g. statements are accurate but distract from the purpose – and especially the simplicity.


�This is redundant – it is the whole purpose of undertaking the risk assessment.


�There are many other “related issues” that are not factored into a risk assessment. There is no particular utility in recognizing these issues here since this document is considered with 






