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Oral Presentation Abstracts
SESSION I: INTERNATIONAL STANDARDS, CONVENTIONS AND AGREEMENTS
Internationally adopted standards for pest risk analysis

Brent Larson, Secretariat of the International Plant Protection Convention, Rome, Italy
The Interim Commission on Phytosanitary Measures (ICPM) is the governing body for the IPPC and provides a forum for discussions on international plant protection issues. It is also the body that adopts the International Standards for Phytosanitary Measures (ISPM). The Agreement on the Application of Sanitary and Phytosanitary Measures of the World Trade Organization (WTO-SPS Agreement) recognizes the important contribution that international standards, guidelines and recommendations can make. It also recognizes those standards developed under the auspices of the Secretariat of the IPPC. According to the IPPC (i.e. Article IV), National Plant Protection Organizations have the responsibility for the conduct of PRAs.

The ICPM has adopted a suite of standards in order to ensure the conduct of PRA is harmonised at an international level. These cover the general guidelines for conducting PRAs (ISPM No.2) and specific guidance for conducting PRAs for quarantine pests (ISPM No. 11) and regulated non-quarantine pests (ISPM No. 21). Two supplements were also adopted for ISPM No. 11 to ensure that the PRA process considered criteria for the analysis of environmental risks and living modified organisms. In addition, a supplement to the Glossary of phytosanitary terms (ISPM No 5) provides guidelines on the understanding of potential economic importance and related terms including reference to environmental considerations used in PRAs.

This presentation will provide a brief overview of these standards and their interaction.

International law related to precautionary approaches to national regulation of plant imports

Peter T. Jenkins, Attorney/Policy Analyst, International Center for Technology Assessment, Washington, DC, USA
This paper addresses international law as it relates to attempts by countries to strengthen their national laws regulating the import of live plants from other countries. This is emerging as a lively area of policy discussion as countries seek stronger protections for their environmental and economic interests, particularly from the weed, pest, and pathogen risks of imported non-native plants. 
At the same time that the problems of freely imported plants are receiving greater recognition, most major importing and exporting countries of plants are now parties to trade-facilitating agreements that impose international discipline on national regulatory measures. Focusing on the Key Question below, which reflects the current trend in strengthening national approaches, this paper addresses the relevant legal authorities.
KEY QUESTION: What international law requirements must be met in order to shift a country's regulatory approach for plant imports to the precautionary three-list ("clean/dirty/grey") approach, in which species proposed for import are classified as: 

allowed (clean list), 

non-provisionally prohibited (dirty list), or 

provisionally prohibited pending further information (grey list).
This paper examines this issue in light of: the WTO Agreement on the Application of Sanitary and Phytosanitary Measures and relevant decisions of the WTO Appellate Body, the International Plant Protection Convention and key standards thereunder, the Convention on Biological Diversity and its Guiding Principles for the Implementation of Article 8(h) on alien invasive species, and other relevant international laws and guidance documents. The paper also addresses related problems and issues affecting international trade in plants.
What constitutes negligible risk under the SPS Agreement?
Mark Powell, U.S. Department of Agriculture, Office of Risk Assessment and Cost-Benefit Analysis, Washington DC, USA

In the 2003 decision in the Japan-Apples case brought under the Sanitary and Phytosanitary (SPS) Agreement, a World Trade Organization (WTO) panel concluded that the measures required by Japan on apples imported from the United States to prevent introduction of fireblight (Erwinia amylovora) were disproportionate to the negligible risk posed by imports of mature, symptom-free apples. By invoking the concept of “negligible risk,” the Japan-Apples case may establish an important risk assessment precedent under the SPS Agreement. In a 1980 decision that invalidated the Occupational Safety and Health Administration (OSHA) standard for benzene exposure in the workplace, the U.S. Supreme Court similarly endorsed the concept of "de minimis risk,” a level so low as to be indistinguishable from zero. Below this threshold, there would be a presumption that regulation to further reduce risk was unwarranted. The Court distinguished a “de minimis risk” from a "significant risk" for which there would be a presumption that regulation would be required. The decision left considerable latitude for regulatory agencies to make case-specific determinations about acceptable levels of risk, but established the need for a quantitative, de minimis threshold for a risk that may be regulated. The reason that the so-called “Benzene decision” is regarded as a landmark case in the field of U.S. risk policy is that it compelled U.S. regulatory agencies, many of which had –and continue to have – some good arguments for advocating a qualitative approach to risk assessment in some cases, to adopt a more quantitative approach to risk assessment. It remains to be seen whether the Japan-Apples case will have a similar effect under the SPS Agreement. This development suggests; however, the need to address the concept of negligible risk in the SPS domain with greater clarity than heretofore. Examples from WTO SPS case law and international SPS standards are explored.

SESSION II: APPROACHES TO PEST RISK ANALYSIS

Integrating invasive alien species prevention measures into international trade rules
Stas Burgiel, Defenders of Wildlife, Washington DC, USA

The presentation will build on a paper currently being developed by the Center for International Environmental Law, Defenders of Wildlife and The Nature Conservancy, entitled "Invasive Alien Species Prevention Strategies: Avoiding Conflicts with the International Trade Regime". The analysis starts from the perspective of commitments to protect the environment deriving from multilateral environmental agreements (e.g., the CBD, Ramsar Convention, Cartagena Protocol on Biosafety, CITES). In promoting implementation of such obligations, the paper examines relevant WTO trade law (SPS Agreement, TBT Agreement, Doha Development Agenda, etc.) and jurisprudence to establish a series of principles and recommendations on how countries should proceed with prevention measures. The analysis looks more particularly at issues of: geographic scope of prevention measures (national vs. regional vs. international), the role of precaution, implementation of national measures and specific SPS requirements, risk assessment, and capacity, technical assistance and special and differential treatment.

The authors also have been extensively involved in the CBD process and, as relevant or necessary, could focus more specifically on the CBD's deliberations and relevant overlaps with the workshop's main themes. 

Phytosanitary risk analysis – the New Zealand experience
Michael Ormsby, Senior Adviser, Risk Analysis, Biosecurity New Zealand, Ministry of Agriculture & Forestry, Wellington, NZ
Risk analysis from a phytosanitary perspective of course includes all potential pests of plants. These pests of plants can arrive in New Zealand on many different pathways, and so the scope of the system must cover all commodities or pathways that could vector these pests into New Zealand. The New Zealand risk analysis system is also required to take account of impacts of these pests to all values within New Zealand including: societal values such as environmental amenities; economically valuable assets of systems; and human health in its broadest definition, which includes aspects of emotional health such as cultural or aesthetic values.

New Zealand is currently a signatory to three international agreements with relevance to the management of phytosanitary-related trade issues: The Sanitary and Phytosanitary (SPS) Agreement of the World Trade Organisation, the International Plant Protection Convention (IPPC), and the Convention on Biological Diversity (CBD). To meet New Zealand’s needs, the phytosanitary risk analysis framework must be both consistent with the IPPC standards where measures are to be applied to protect plant health, and meet the requirements of the SPS when developing measures to protect all other values potentially impacted by plant pests e.g. animal or human health, or the environment.
The New Zealand phytosanitary risk analysis process, under a project management system, can be divided into four main stages: initiation, planning, delivery and closeout. The planning stage includes all of the usual project and work planning activities, but also includes the development of a risk communication plan or strategy and hazard identification or categorization as stated in ISPM 11. The delivery stage of the project is undertaking the risk analysis in three stages: consequence assessment, which in terms of ISPM 11 would include impact assessment and likelihood of spread; likelihood of entry; and likelihood of establishment.

The outcomes of the risk assessment are then summarised into an overall estimation of risk, which may involve developing models to demonstrate particular characteristics of the risk profile. Mitigation options are then compared to the risk estimates and what is considered an acceptable level of risk for the particular circumstance, and once measures are decided an assessment is made of the residual risk. The completed risk analysis is then peer reviewed by selected experts and, once reviewers submissions have been taken into account, formal stakeholder consultations are undertaken.
The risk analysis programme is considered to independently inform the risk management decision maker in two particular ways: by describing both the nature of any assumptions or uncertainties underpinning the estimates of risk, and the nature of the residual risk remaining after the recommended measure has been implemented.

Risk analysis for agricultural market access: Which way Africa? 

Sarah A. H. Olembo, Inter-African Phytosanitary Council, Yaounde, Cameroon

Sanitary and phytosanitary measures are gaining importance in the international trade of agricultural products. These measures are implemented to ensure that food is safe for consumers, and to prevent the spread of pests or diseases among animals and plants. The measures can also be used as protectionist devices to keep foreign competitors out. The SPS Agreement of the WTO has been created in order to distinguish between these two functions of SPS measures and to rule the latter out. This paper presents the African situation for risk analysis – the standard on which food safety for consumers, plant and animal health as well as market access through phytosanitation into the multilateral trading systems, is based. Using various sources of information, the paper draws in particular upon the personal experience of the author as a trainer for African countries in risk analysis in Africa. Further information is obtained from a study of WTO-SPS on trade in ECOWAS countries as well as Technical Report No. 5. The former looked at the effect of SPS measures on agricultural trade in ECOWAS countries while the latter examined the SPS systems in these countries as a basis that would enable the West African countries under ECOWAS to be integrated within the ongoing UEMOA SPS harmonization for an ECOWAS SPS treaty respectively. Further information for this paper was obtained from the rich literature that is available on this subject. 

Notwithstanding the complications due to the interpretation of the tool itself, and the influence and limitations financial burdens can place on the economies of African countries, major constraints and weaknesses to risk analysis were found in the legislative and regulatory frameworks, human resource capacities for pest diagnostics and identification, as well as in export certification systems. Given these limitations, how can African countries actually undertake a risk analysis? Using case studies where they exist, this paper takes a critical examination of these constraints and their effect on risk analysis in Africa.

Conducting pest risk analysis: Ghana's experience and challenges

Vesper Suglo, Director, Plant Protection and Regulatory Services Directorate, Ghana


International trade is a two-way street: The exports of one country are the imports of another. The exclusion of pests and pathogens as a way of protecting both countries' agriculture against exotic quarantine-significant pests and pathogens is of concern to both.

Non-traditional agricultural exports have become important since they contribute significantly to non-traditional exports from Ghana. The most important non-traditional export crops include pineapple, papaya, mango, okra, garden egg, hot pepper and sweet pepper.

These crops have potential quarantine pests for the United States which therefore limits their possible entry into the US market. Commercial pineapple producers are also sourcing for planting materials of the MD2 pineapple variety from Central and South American sub-regions, which have potential quarantine pests for Ghana.

There are therefore quarantine concerns whether Ghana is exporting fresh commodities to the US or importing planting material from countries such as Costa Rica, Guatemala and Honduras. Pest risk analysis was initiated to provide the biological justification for regulatory activities, including entry status of imported agricultural commodities. Qualitative risk assessments based on International Standards for Phytosanitary Measures and Pathway-initiated Pest Risk Assessments: Guidelines for Qualitative Assessments, Version 5.02 (USDA, 2000) were conducted to examine pest risks associated with the importation into the US of: papaya, mango, hot and sweet peppers, okra and garden egg, and importation into Ghana of planting materials of MD2 pineapple.
Regional cooperation in PRA

Françoise Petter and Muriel Suffert, EPPO Secretariat, Paris, France
In recent years, the international plant health framework has changed. Phytosanitary measures adopted by countries have to be technically justified. ISPMs on pest risk analysis have been developed in the IPPC framework and are the international standards for technical justification in WTO. The possible role of an RPPO like EPPO in PRA has been investigated in our region. 

Development of EPPO Standards on PRA

The EPPO Panel on PRA has been involved in developing schemes for pest risk assessment and pest risk management since 1993. Now that international standards have been adopted (ISPM 11 on Pest Risk Analysis for Quarantine Pests and its supplement), these international standards are the international reference for the SPS agreement which would be the basis in case of disputes. The EPPO Panel on PRA has consequently focused its revision work on identifying the added value of EPPO schemes and how best to exploit it. The added value of the scheme is, in particular, the presentation in a logical sequence of questions addressing all the elements mentioned in ISPM 11 and referring clearly to them. The revised EPPO scheme is presented.

Role of EPPO in performing Risk Analysis
In recent years, besides developing pest risk assessment and pest risk management, a formal process of PRA was established within EPPO as a basis for deciding upon recommendations to regulate pests. The Panel on Phytosanitary Measures and on Invasive Alien Species reviewed PRAs submitted to them in relation to candidates for the EPPO lists. The Panel on Quarantine Pests for Forestry performed PRAs on pests of concern following the EPPO scheme. However, EPPO has operated mainly on the principle that the Organization provided tools for PRAs to be carried out by NPPOs. The role of EPPO in PRA was discussed at a recent meeting of the Organization (Workshop for Heads of NPPOs and Working Party on Phytosanitary Regulations), and it was decided that the Organization should play a major role in organizing internationally conducted PRAs in the region. Pest risk analyses performed through the EPPO system should include risk assessment, as well as the identification of suitable risk management options, but management options to be applied are decided by the member countries. PRAs should be done for a clearly defined area (EPPO region or a specific area on request) and the endangered part of the area should be specified. A structure is now being developed to achieve these objectives including the creation of a new panel to perform PRA. Contrary to other EPPO panels, this panel will have an ad-hoc membership so that experts on specific pests can be called upon to participate when needed. The new proposed structure is presented. 
Computer-automated pest risk assessments: Fantasy or reality?

Allan N.D. Auclair, D.O. Oryang, R.D. Magarey, D. M. Borchert and W.D. Bailey, USDA APHIS Riverdale MD, Raleigh NC

There is intense interest in enhancing risk analysis by automating certain aspects of the analysis process. Several questions arise: What aspects of pest risk assessments lend themselves to automation? How achievable or realistic is a push-button “computer-automated” pest risk assessment? What are the potential timelines for automation of pest risk assessments in advanced, and in developing countries?

The rapid development of electronic databases and an abundance of specialized computer software make it possible to re-examine our approaches to developing formal pest risk assessments. In the current pest risk assessment process, as much as 90% of the time is spent obtaining and verifying pest data, typically from numerous and discrepant sources. These highly labour intensive methods slow the process, often resulting in long delays between the time of request for import and final availability of the pest risk assessment to decision makers.

While there has been an array of impressive information technologies developed over the past ten years, there has also been an explosion of pest information, and new IPPC requirements for comprehensive pest risk assessments. In this paper we report on a study that assessed early attempts by USDA APHIS to automate pest risk assessments and identify issues that need to be addressed in order to accelerate and increase the robustness of the pest risk assessment process. 

We discuss an integrated approach that includes: data search and databasing routines, risk mapping, risk analysis, pest ranking procedures, and pattern recognition. The core of the approach focuses on the needs and expectations of the end-user (i.e., the decision maker) for relevant, useable information and the need to meet IPPC requirements for documented evidence for regulation (i.e., pest management) of the commodity in international commerce. Comparison will be made to the existing capabilities in the 2005 CABI CPC PRA module. We also discuss the use of pattern recognition techniques and examine the development of pro-active pest risk assessments that meet the new standards for national biosecurity to identify, rank, and target threatening agents before they reach the host country.
Incorporating weighting into risk assessment: Can this make an overall risk rating more meaningful?

Lihong Zhu1, John Holt2 and Rob Black3
 1Biosecurity New Zealand, Ministry of Agriculture and Forestry, New Zealand

 2Natural Resources Institute, University of Greenwich, United Kingdom

 3Department of Law, University of Greenwich, United Kingdom

Pest risk assessment is an essential yet problematic stage in the pest risk analysis (PRA) procedure that concerns the extent of the likelihood, and the consequences, of pest introduction. It is a complex process that involves the simultaneous evaluation of aspects such as: pest biology, host, pathway of entry, environment, and economics, in order to determine whether the pest risk is significant, and so whether the pest should be regulated. Each aspect of the assessment is usually subdivided into a series of risk factors to which it is possible to attribute a score.

The general practice is to identify and score the risk factors and subsequently make an overall assessment based on a synthesis of the scores. There are a number of problems associated with this, one of which is that the risk factors are probably not all equally important. Those more important should properly contribute more to the final result than those less important.

A possible solution is to introduce weighting into the risk assessment. In this context, a weighting is a value given to a risk factor according to how important or significant it is, or is perceived to be: the larger the value, the more important. The authors explore the possibility of incorporating weighting into the pest risk assessment practice such that the risk assessment provides a better measure of the true risk. 

SESSION III: PRA MODELS

Broad pest risk analysis: Concept and application
Kenneth Lakin USDA-APHIS-PPQ 

Broad or global risk analysis is a concept that is being advanced here as an optimization tool. The intent is to ensure that “economies of scale” are investigated as complex risk analysis products are engaged. In general, broad or global risk analyses (GRAs) are possible when multiple requests for importation can benefit from pooled resources or joint consideration of similar hazards and similar management practices. Broad risk analyses refer to risk analysis products that follow international guidelines but address more than one commodity, more than one country, or more than one risk management system. The categories for broad risk analyses include: 

Taxonomic generalization – A risk analysis requested for one commodity (for example, Passiflora edulis (passion fruit) or Persea americana (avocado) may be broadened by actually developing a risk analysis for Passiflora spp. or Persea spp. This makes sense if generally the entire genus is affected by similar pests and diseases. 

Geographic generalization – A risk analysis requested for one country, may be generalized for an entire region (e.g, the Mediterranean, South America). This would be appropriate when a region shares common pests, a common ecology and climate, or other natural geographic or environmental features. 

Generalization due to production conditions – A risk analysis requested for a given country may be generalized to a larger geographic region if the conditions for production (e.g., greenhouse grown) are common and are thus associated with similar pest types and phytosanitary options. 

Generalization due to management – Risk analyses may be broadened for a given commodity when the key management option is common (e.g., irradiation) across different countries. 

Generalization due to executive priorities or administrative structures – Risk analysis may be conducted for a given region that is the focus of an executive (political) mandate or a region that is part of the responsibility of specific technical group. Whereas there may be some sharing of characteristics (e.g, environmental), the key commonality may be the human resources assigned to the task. As this staff conducts work, it gains familiarity with information sources from that specific region of executive interest and is better able to develop risk analyses for groups of commodities.

An attempt to transfer the EPPO pest risk assessment and EPPO pest risk management schemes to a web-enabled application.

Haakon A. Magnus1 (haakon.magnus@planteforsk.no) and Trond Rafoss1, Claire Sansford2. 
1Norwegian Crop Research Institute, Plant Protection Centre. Hogskoleveien 7 N-1432 AAS, Norway. 
2 Central Science Laboratory, Sand Hutton York YO41 1LZ, UK.
The EPPO pest risk assessment and pest risk management scheme (EPPO document 05-11671) has been developed as a paper-based expert system by an EPPO Pest Risk Analysis (PRA) panel over a considerable period of time. The transference of this expert system to a computerised system is considered to add clarity to the process of performing a PRA, as well as provide better transparency and control of PRA quality at many levels. As presented, the computerised system allows the pest risk analyst to perform a PRA from scratch or to do so by utilising information from previously conducted PRAs. Data from a recent PRA study on Tilletia indica is used as an example in this presentation. Each PRA is recorded in the database together with the name of the analyst. Each PRA can only be altered by its owner and can only be deleted or changed up to the moment when the PRA has been finally submitted; however, the analyst may subsequently update the PRA. A version-control system keeps track of all of the updates. The navigation features of the system allow any user to inspect the PRAs in the database, but no data can be altered by them. Comprehensive and short reports of the PRAs may be produced automatically from the contents of the database records; however, the present version of the electronic system only gives an indication as to how this may be implemented, using different weights for various elements of the inputs to the PRA. The idea of a web-enabled database for PRA serves two main purposes: (1) a facility for peer-review of PRAs, and (2) to aid pest risk analysts to conduct PRA by providing access to previously conducted analyses, including the reasoning and list of literature on which the PRAs were based. Additional benefits of using a web-enabled PRA application could be in providing education in this relatively new area, encouraging PRA uptake in general, as well as capacity building and knowledge exchange.
SESSION IV: ASSESSING PEST ENTRY AND ESTABLISHMENT

A new semi-quantitative model to determine pest introduction frequency 

N Burges1, M Poole1, M Stuart1 and S Tuten1,2 

 Department of Agriculture, Western Australia, Plant Biosecurity Program.

2 Corresponding author. Email: stuten@agric.wa.gov.au Postal address: Locked bag 4 Bentley Delivery Centre WA 6983 Phone: 61+ (8) 9368 3434.
Introduction frequency is the probability of importation, distribution and establishment of a pest over the course of a years’ trade (although, dependent on the biology of the pest, a longer or shorter period may be more appropriate) for one or more commodity pathways. The Plant Biosecurity Program of the Department of Agriculture, Western Australia has developed a new semi-quantitative risk analysis model which includes the determination of pest introduction frequency. This model allows for the incorporation of variable input data, trade volume, and complex importation and or distribution scenarios. This approach provides a transparent assessment of risk, can easily be updated with new information, can incorporate multiple pathways for a pest, and resolves the disadvantages inherent in a qualitative methodology. The semi-quantitative approach enables the extraction of several useful outputs including an estimated introduction frequency at defined confidence intervals.

This poster demonstrates our method of using @Risk simulation software to determine the introduction frequency of a pest via the importation of plants or plant products. This new model has undergone trials in Western Australia for the analysis of risk and appropriateness of risk management measures associated with the importation of several quarantine pests linked with different pathways. This model allows for several interpretations of the estimated introduction frequency to be ascertained; that is, a suggested expectation that an introduction will not occur in the first X years of trade, and a suggestion that the expected introduction frequency is in the range of X to Y years. For example, a preliminary draft analysis of Oriental fruit moth (Grapholita molesta) has suggested that the unrestricted trade in apricot fruit (Prunus armeniaca) results in 65% of the iterations indicating that the first introduction would happen after 2 years of trade. Thirty percent of the iterations indicate that the first introduction would happen after 10 years of trade. Additionally, the model suggested that 11% of the iterations occur in the introduction frequency category of between 0-2 years, 52% between 2-10 years and 15% between 10-20 years. 

Some applications of the estimated introduction frequency presented in the poster include: 

· the determination of an acceptable level of risk with regard to the influence of consequence assessment upon overall risk determination, 

· guidance for the acceptability of consequences and appropriateness of the overall risk determination, 

· effectiveness in risk communication strategies (as it provides stakeholders with a more practical measure of the effectiveness of quarantine policies than a statement that a policy meets the appropriate level of protection), and 

· the determination of appropriate risk mitigation measures.
Identifying the endangered area: Risk mapping for pest risk analysis

Richard Baker, Central Science Laboratory, United Kingdom 

The identification of endangered areas is an important component of the PRA process; however, international standards give little guidance on how this should be undertaken. In my presentation, I will describe, with a range of examples, how Geographical Information Systems (GIS) provide exceptionally useful tools for identifying and mapping endangered areas. Problems often arise due to missing, inaccurate or inconsistent data and the difficulties of integrating datasets at different spatial or temporal resolutions. Some techniques for tackling these problems will be presented and future challenges highlighted.
Prediction of the probability of pest establishment based on comparison of source and destination environmental conditions

Erhard Dobesberger, Plant Health Risk Assessment Unit, CFIA, Ottawa, ON, Canada
International trade in plants or plant products poses risks to the health of agricultural and forestry crops of importing countries. Risk analysis provides science-based reasoning for the implementation of official phytosanitary measures that are technically justified and not just based on protectionist barriers to trade (McNamara 1997; Gray et al. 1998). A major component of the risk assessment process is to estimate the probability of pest establishment in the new environment at the destination of plant exports. 
Various methodologies are available to predict the probability of pest establishment based on comparison of environmental conditions at source and destination locations. These include:
· matching ecoclimatic zones or plant hardiness zones (Bailey 1998; Environmental Protection Agency (EPA) - Global Ecosystems Database - Disc B);

· Geographic Information System (GIS) mapped overlay themes of climatic, edaphic or vegetation parameters; 

· CLIMEX - a process oriented model to estimate an ecoclimatic index (EI) of organism establishment based on climate and pest population dynamics; and, 

· multivariate models such as discriminant analysis and logistic regression of climatic or edaphic factors which provide clear statistical probability estimates of establishment.
A multi-toolkit for analysis of potential pest establishment in new environments is essential in a world with a wide array of analytical capabilities ranging from the simple to the very complex. Useful qualitative and quantitative analyses are desirable decision support tools in support of pest risk analysis because they are versatile and standardize information in a transparent manner. This should aid in more efficient allocation of phytosanitary resources. 
Risk Assessment in China: Assisted by Geographic Information System (GIS) 
1 Xu Yan; 2 Xu Rumei

1Institute of Animal and Plant Quarantine, Chinese Academy of Inspection and Quarantine, Beijing, China, 

2College of Life Science, Beijing Normal University, Beijing, China

GIS climatic grid layers of China were setup by using a spatial interpolating technique based on daily climatic records from 634 stations in China from 1980 to 1998. The applications of this GIS data in pest risk analysis were studied compared with CRU grid data and 1km2 GIS grid data. The potential distributions and suitability of Ceratitis capitata (Wiedemann), Liriomyza sativae Blanchard, Bactrocera tryoni (Froggatt), Popillia japonica (Newman), Bemisia tabaci (Gennadius) Biotype B, Cydia pomonella (L.), Leptinotarsa decemlineata (Say), Epiphyas postvittana Walker, Lissorhoptrus oryzophilus Kuschel, Thrips palmi Karny, Diuraphis noxia (Mordvilko), Pyrenophora semeniperda (Brittlebank & Adam) Shoemaker were analyzed by CLIMEX combined with GIS. The potential distributions of Bursaphelenchus xylophilus Nickle, Bactrocera dorsalis (Hendel), Sorghum halepense (L.) Pers., Telletia indica were analysed in GIS. The endangered areas were predicted for each of the above mentioned quarantine pests and combined with greenhouse effects and the layers of vegetation and planting area of China. The results provided technical support for national sanitary and phytosanitary policy-making.

SESSION V: ASSESSING IMPACTS: ECONOMIC, ENVIRONMENTAL, SOCIAL

Assessing impacts – economic, environmental, social in Sudan

Sayeda Khalil, Forest Protection, Forest National Corporation, Department of Protection and Conservation, Khartoum, Sudan

Invasive alien plants, insects or diseases introduced to a new environment without natural controls are a global problem. They threaten biodiversity, agricultural yields, trade, development plans, infrastructures, and even health. Many invasive alien plant species have spread in Sudan, affecting crops, water canals, soil, environment and social conditions of rural communities.

This paper focuses on the forest tree species Prosopis juliflora, which was originally introduced to remediate desertification, but massive eradication projects are now being undertaken in several agricultural situations. The paper will discuss Sudan’s experiences in dealing with this noxious weed. It has a positive environmental effect on desert and rural communities, and a negative impact on farmers agriculturally. 

The paper will present slides and figures demonstrating the economic, environmental, and social impacts of this species. Finally, the paper will present the analysis of risk, and examples of solutions.
A stochastic bioeconomic model to demonstrate the benefits of pest exclusion - the case of the Varroa bee mite
David Cook, CSIRO, Brisbane, Australia

This paper provides an indication of the economic benefits Australian plant industries can expect to enjoy if the 'exotic' status of the Varroa bee mite can be maintained over the next 30 years. It presents a stochastic bioeconomic model in which producer behaviour would change in the presence of the mite as wild or feral European honeybee colonies are destroyed, reducing crop yields and imposing additional production costs. The avoidance of these large cost and revenue effects can be interpreted as the benefits of exclusion. Our findings suggest that the status of Varroa mite as one of the most severe threats to honeybees throughout the world is well founded in terms of the potential economic impact on plant industries in Australia.

Use of cost–benefit analysis to support risk management decisions in PRA

Alan MacLeod, Central Science Laboratory, United Kingdom

When selecting appropriate pest risk management measures following pest risk assessment, phytosanitary measures should be cost-effective and feasible (section 3.4, ISPM No. 11). In this presentation, recent examples of cost-benefit studies that have been conducted in the UK will be provided. The studies have been used to inform, reach or support phytosanitary policy decisions. In the first example, the cost-benefit analysis justified the statutory action taken to eradicate a single outbreak of a quarantine insect pest, Thrips palmi, which is harmful to glasshouse crops. In contrast; the second case-study examines the eradication a plant pathogen, Ralstonia solanacearum, found outdoors in a number of watercourses across England. This cost-benefit analysis shows that the expense of a statutory campaign is justified, but only if the eradication can be achieved within a few years. A more protracted campaign would lead to costs outweighing benefits. A third analysis examining the economic impact of implementing EC control measures on Diabrotica virgifera virgifera, an insect pest that is currently spreading across Europe, highlights the importance of interpreting analyses in the light of the assumptions made and scenarios envisaged when developing the models used in such studies. 

Each analysis looked a number of years ahead and made assumptions about future land or crop use. Climate change is also a factor considered. The strengths and weaknesses of cost- benefit studies, and their future use in relation to plant health issues, will be discussed.

Pest risk analysis on invasive alien species that threaten biological diversity in Brazil

Martins, O.M.; Oliveira, M.R.V. de; Tenente, R.C.V.; Návia, D.; Mendes, M.A.S.; Batista, M.F; Carneiro, R.M.D.G. Embrapa Recursos Genéticos e Biotecnologia, C.P. 02372, CEP 70970-900 Brasília, DF, Brazil. 
The losses caused by plant diseases and pests vary according to plant, locality, environment, or combinations of these factors. The hazardous risks associated with plant pests have increased due to the movement of plant and plant products in international trade, transport, travel and tourism. Many of these organisms are alien to new ecosystems and they are usually called quarantine pests or alien invasive species. In Brazil, the increasing trade of these plants is the concern of the National Plant Protection Organization (NPPO). This project is under the development of the Ministry of Environment, in order to address the issues of the Convention of Biological Diversity pertaining to invasive alien species. PRAs are being conducted to determine if plant-pathogenic bacteria, fungi, insect pests, mites, nematodes, virus and viroids can be introduced with worldwide commodities imported into the country. Recently, the increasing introduction of ornamentals or even seeds, bulbs, and plantlets from different continents has been of concern to quarantine scientists. A database with an emphasis on invasive alien species is being organized by the Brazilian Agricultural Research Corporation (Embrapa). It aims to provide information regarding biological security in agriculture, and to assist with the development of contingency planning for pests. The PRA follows the guidance of the International Plant Protection Convention (IPPC) of the United Nations Food and Agriculture Organization (FAO), and the International Standard of Phytosanitary Measures (ISPM) no 11; however, this PRA does not express the Ministry of Environment’s and the NPPO’s points of view. 

Pest risk assessment for introduced forest pests: Challenges arising from scientific uncertainty

Faith Thompson Campbell, The Nature Conservancy, Arlington, Virginia, USA

I propose to address the following topics as they relate to risks associated with invasive alien species in natural systems, specifically forests:

· assessing likelihood of introduction

· assessing impacts

· experiences, difficulties, and successes in practical PRA work
The SPS Agreement and IPPC require that a country evaluate specific threats posed by specific organisms in a risk assessment before instituting phytosanitary controls. These requirements pose significant challenges when governments attempt to protect forests and other natural systems because threats to these natural systems often arise from unknown or little-known species. The number of arthropods extant globally is unknown to an order of magnitude; estimates range from a few million to ten million (Odegaard 2000). Experts estimate that 95 percent of fungal species remain undescribed (Carroll 1998). Even those organisms that are known often behave surprisingly when introduced to new systems. “[O]nly 18 percent of immigrant insects and mites in the United States behaved exactly as one would have expected from their behavior in their country of origin.” (Wallner 2004). According to Wallner, “...forest ecosystems are highly complex, and most forest pests are not thoroughly understood. As a result, the answers to the key questions (These “key questions” were specified as: What is the probability that the introduced species will be harmful?  How harmful is the introduced species likely to be?) often represent little more than speculation” (Wallner 2004).

The resulting risk that highly damaging plant pests might slip past phytosanitary defences is not hypothetical. Among the damaging forest pests introduced to North America and Europe in the past 150 years are several that were completely unknown to science before they made themselves conspicuous by causing widespread tree mortality in the introduced ranges. These include: chestnut blight (Cryphonectria parasitica (Murr.) Barr), Dutch elm disease (Ophiostoma ulmi (Buis.) Narruf. and Ophiostoma novo-ulmi (Brasier), Port-Orford-cedar root disease (Phytophthora lateralis (Tucker & Milbrath)), dogwood anthracnose (Discula destructiva Redlin), sudden oak death/phytophthora stem and leaf blight (Phytophthora ramorum Werres et al). Scientists still don’t know the centers of origin of several of these pathogens. 

The critical challenges posed to pest risk assessment by these levels of scientific uncertainty are increasingly recognized by both individual, internationally-recognized scientific experts and phytosanitary agencies. The need to improve the ability of phytosanitary measures to cope with these and other uncertainties was a principal motivation for the North American Plant Protection Organization creating its Plants for Planting Panel to develop a Concept Paper and draft NAPPO standard. 

This paper will lay out the challenges associated with unknown plant pests that pose a threat to natural ecosystems and explore how PRA procedures might be adapted to improve protection against such organisms. 

SESSION VI: RISKS ASSOCIATED WITH LIVING MODIFIED ORGANISMS
Evaluation of living modified organisms (LMOs) as potential plant pests 

Terri Dunahay, USDA-APHIS-BRS, USA
Living modified organisms (LMOs) are plants, animals, insects, or microbes or organisms  tmicrobes that have been modified using techniques of modern biotechnology or (genetic engineering) (GE) t to express one or more new traits. While much of the public focus has been on genetically engineered ( GE) crops such as corn, soybean or cotton with altered pest resistance or herbicide tolerance, many other products are available or in development. Some examples are fruits and vegetables with altered agronomic or quality traits, LMOs can also include bacteria or yeast modified to produce pharmaceuticals such as insulin, animals with decreased susceptibility to disease, or insects engineered to be biocontrol agents. LMOs that may be released into the environment can have positive, negative, or neutral effects on other organisms. Pest risk assessment is used to evaluate these potential effects on plants in agriculture or unmanaged ecosystems. In response to the increasing development and adoption of GE varieties, and the resulting need for countries to make decisions regarding use and importation of GE products, many countries are developing biosafety frameworks and national regulations to ensure the safe development and use of LMOs. C, and countries such as the United States, Canada, Argentina, and the Philippines have extensive experience in pest risk assessment of LMOs. In April 2004, the IPPC adopted a revision to ISPM-11, the standard for Pest Risk Analysis (PRA) for Quarantine Pests, to address the question of pest risk analysis of LMOs. The Cartagena Protocol on Biosafety also addresses the transboundary movement of LMOs with respect to potential impacts on biodiversity. There is a need for increased awareness and understanding by plant protection officials about LMO risk assessment (RA) and the relationship of LMO RA to PRA as performed for “conventional” plant pests. 
Risk assessment and management of living modified organisms under the Cartagena Protocol on Biosafety

Ryan Hill and Cyrie Sendashonga, CBD Secretariat, Montréal, Québec, Canada
The Cartagena Protocol on Biosafety was negotiated under the auspices of the CBD, entered into force in 2003, and now has more than 100 contracting Parties. The Protocol includes provisions on risk assessment and risk management. Parties are obliged to use risk assessment to support decision-making on imports of living modified organisms (LMOs) that are intended for release into the environment. The Protocol text describes general principles for risk assessment, as well as methodology. While terminology may differ, the general principles and methodology are consistent with the conventional paradigm for risk assessment and management found in other international fora, including the IPPC. This presentation will review the risk assessment and risk management provisions of the Protocol.

 SEQ CHAPTER \h \r 1LMO risk assessments under the International Plant Protection Convention and the Cartagena Protocol on Biosafety
Velia Arriagada, Departmento de Asuntos Internacionles, Servico Agricola y Ganadero, CHILE

The IPPC defines a pest as ” any species, strains or biotype of plant, animal or pathogenic agent injurious to plant or plant products”, and this definition does not prejudge about the genetic condition of  “any species, strains or biotype of plant, animal or pathogenic agent”. The revision of ISPM N° 11 to include LMOs did not alter the scope of the original ISPM N°11; it merely clarified issues related to LMOs. 
The change in the application of scientific research necessitates that countries must now assess the plant pest risk of organisms that have not been recognized before as obvious plant pests but nevertheless may pose a phytosanitary risk. ISPM N°11 was formulated to: identify pests or pathways of quarantine concern and evaluate their risk, identify endangered areas, and, if appropriate, identify risk management options. Its application in the process of authorization of LMOs (that may present a phytosanitary concern) follows the same steps, principles and mechanisms as the assessment of conventional pathways and pests and can be viewed as a useful tool to help the decision-making process. 

The paper will try to address, with the use of a short example, the similarities and differences in the import process of two comparable seeds. One was obtained by conventional breeding processes and the other by modern biotechnology, emphasizing that the potential phytosanitary risk that may be associated with LMOs may also be associated with non-LMOs. 

An environmental risk assessment procedure for plant-derived living modified organisms imported for processing into food, feed and fiber

Thomas E. Nickson, Ecological Technology Center, Monsanto Company, St. Louis, MO, USA
Parties to the Convention on Biological Diversity have developed the Cartagena Protocol on Biosafety or Biosafety Protocol to provide oversight regarding transboundary movement and risk assessment for LMOs. Much of the commodity grain produced for export from the United States, Argentina, Brazil and Canada is defined under the protocol as an LMO. In addition, a new international sanitary and phytosanitary measure (ISPM 11) from the Secretariat of the International Plant Protection Convention (IPPC) describes an approach to assessing the potential for the LMO-FFP to become a pest of plants. Parties to one or both conventions that choose to conduct a formal risk assessment prior to importation need an efficient, scientifically-based process to assess whether an LMO-FFP is a potential pest. 
This paper proposes a practical environmental risk assessment process in a decision-tree format, which is based on certain important assumptions. These are as follows: parties taking a decision will have information from the Biosafety Clearing House (BCH) to conduct an initial risk assessment; information in the BCH will allow decision makers to evaluate the characteristics of the LMO that are relevant to environmental risks, based on knowledge of the conventional counterpart; experience with international trade of a conventional grain imported for direct use as food and feed, or for processing (conventional FPP), provides important information for the risk assessment; risk assessment focuses on the nature of the introduced trait when the characteristics of the LMO are familiar compared to the conventional material; and finally, in cases where risk characterization and risk management options are unacceptable, additional experimental information is needed to complete the risk assessment. The process described here is based on the principles underlying the BSP and ISPM 11. Importantly, this decision-tree protects against unnecessary regulatory burdens that can disrupt trade.

The Philippines’ experience with regulation and risk assessment of LMOs

Merle Palacpac, Bureau of Plant Industry, Department of Agriculture, Philippines
Living modified organisms (LMOs) in the Philippines are regulated by two entities. The National Committee on Biosafety of the Philippines (NCBP) is a multi-agency committee that was created in 1990 by Executive Order 480. The NCBP is coordinated by the Department of Science and Technology and has oversight for research and development of LMOs under contained conditions. The Department of Agriculture (DA) regulates field trials and commercial production or utilization of LMO products under Administrative Order No. 8 Series of 2002, entitled “Rules and Regulations for the Importation and Release into the Environment of Plants and Plant Products Derived from the use of Modern Biotechnology.” 

Risk assessment is conducted to determine whether an LMO poses significant risk to human health and the environment as compared to the non-modified organism. It is carried out case-by-case on the basis of the transformation event and in a scientifically sound and transparent manner based on available scientific and technical information. There are four nodes for assessing safety:
1. importation for contained use, 

2. field testing of regulated articles, 

3. propagation for release, and 

4. importation for direct use as food or feed, or for processing. 
Risk assessment takes into account molecular characterization, genetic stability, expressed material and its effect. Assessment for environmental safety includes evaluation of characteristics that could affect the potential of the LMO to pose a risk – gene flow, weediness potential, effect on non-target organisms and unintended effects. Food-feed safety assessment is based on comparison of molecular, compositional, toxicological, allergenicity and nutritional data of the modified organism with its traditional counterpart.

Safety assessment is conducted by: a Scientific and Technical Review Panel – a group of scientists and different agencies under the DA; the Bureau of Plant Industry – the single entry point for processing of applications for LMOs and conducting environmental safety assessments; the Bureau of Animal Industry for feed safety assessment; the Bureau of Agricultural Food and Product Standards for food safety assessment; and, the Fertilizer and Pesticide Authority for pest protected plants. 
The technical staff of the BPI Plant Quarantine Service (PQS), along with the pool of experts from academe, conduct “classical” pest risk analysis. The BPI Biotechnology Office through the BPI Biotech Core Team (BCT) process applications and conduct safety assessments for LMO field trials and propagation. The PQS technical staff also acts as members of the BPI BCT. This set-up provides a very strong linkage to the safety assessment of non-modified organisms and LMOs.

The approach used in the Philippines to assess the safety of LMOs is based on concepts and principles that have been developed internationally.

Risk assessment of LMOs in the UK: Plant health assessment
Alison J Wright and Paul Bartlett, Central Science Laboratory, Sand Hutton, York Y0411LZ, UK
In the UK the plant health risk assessment of LMOs is done by scientists within the plant health service. For England and Wales this is the plant health consultants at the Central Science laboratory, York, part of the UK government’s Department of Environment, Food and Rural Affairs (Defra).

For ‘planned LMO use’ there are different authorities responsible for the approval of the LMO depending on whether the LMO is intended for contained use or deliberate release (for experimental or marketing purposes). In England and Wales, the former comes under the responsibility of the Health & Safety Executive (HSE), the latter under the GM unit of Defra. There is also provision under plant health legislation for approval of work on genetically modified plant pathogens. The legislative procedures for approval for the various uses of LMOs are outlined in this paper, and the key role of plant health consultants in commenting on the environmental risk assessments required under the various pieces of legislation is emphasised.

In commenting on the risk assessments submitted, plant health consultants consider whether: (i) the risks have been adequately recognised, and (ii) the risk management procedures are adequate. For the former, the potential phytosanitary risks for LMOs laid down in Annex 3 to ISPM No. 11 is a useful checklist. Examples of particular plant health concerns are presented.

Considering international trade of plants and plant products, any planned import of LMOs of such material into the EU would be subject to EU legislation on genetically modified organisms. Under this legislation there is provision for approval of LMOs for marketing either for importation and processing only (i.e. not to be grown in the EU), or for cultivation in the EU. The use of Annex 3 (and other LMO supplement sections to ISPM 11) in the risk assessment process by scientifically qualified plant health officials should ensure that an adequate and appropriate assessment of plant health risks is made. Equally importantly, advice on appropriate risk management procedures will be fed into the approval process. To date, CSL plant health consultants have commented on a number of applications for import, mainly for the import of genetically modified, herbicide tolerant and/or insect resistant plants.

Finally, the anticipated procedure on finding a suspect unauthorised LMO on import is discussed. The detection of such an LMO may be as a result of monitoring of authorised LMOs by the relevant GM authority or may be due to detection by the plant health service in import checks. In both cases official action would be the responsibility of the GM authority in accordance with EC legislation.

SESSION VII: INVASIVE ALIEN SPECIES AND WEED RISK ANALYSIS

The work programme on invasive alien species under the Convention on Biological Diversity
Ryan Hill and Jo Mulongoy, CBD Secretariat, Montréal, Québec, Canada
Invasive alien species are recognized as a leading cause of biodiversity loss, and affect a range of ecosystem types. Article 8(h) of the Convention on Biological Diversity requires Parties to, as appropriate, "prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats or species". This presentation will review the work on invasive alien species under the CBD, focusing on current activities as well as planned activities and highlighting appropriate links with work under the IPPC. In addition, links to other relevant work under the CBD will also be made where appropriate; such as the draft guidelines for incorporating biodiversity-related issues into environmental impact assessment legislation and/or processes and in strategic environmental assessment.
Analysis of environmental risks: How to assess and manage risks of invasive alien species harmful to plants

Gritta Schrader, Federal Biological Research Centre, Department for Plant Health Braunschweig, Germany
Recent amendments of the Pest Risk Analysis Standards of the International Plant Protection Convention (IPPC) and the European and Mediterranean Plant Protection Organisation (EPPO) allow a better analysis of risks posed by plant pests to biodiversity and the environment. By this, the regulation of species that threaten biodiversity (invasive alien species) is possible in the framework of plant health according to the IPPC. At present, risks of invasive alien plants are, in particular, the focus of adapting PRA in Europe. There are several differences between the assessment and management of pests directly harmful to cultivated plants and pests threatening biodiversity or the uncultivated environment. In many cases, the identification of (potential) invasiveness is very difficult. For the assessment of environmental risks, several methodologies are provided that differ from the conservative pest risk assessment. In contrast to the "traditional plant pests", which are introduced unintentionally, alien plants are usually introduced intentionally. Planting them into intended habitats usually does not pose any problems, only very few species spread into unintended habitats and have adverse effects. For selection of management options a differentiated approach is necessary, including the prohibition of introduction of significantly risky plants and the obligation for specified requirements to restrict their spread. Another important point is the increase of public awareness. Options and difficulties for assessing and managing invasive alien species will be discussed and examples will be given for several case studies.

Integration of technology to assist the weed risk assessment process 

Larry Fowler, Anthony Koop, Brian Spears and Barney Caton. USDA-APHIS-PPQ-CPHST, Plant Epidemiology and Risk Analysis Laboratory. Raleigh, North Carolina, USA
The Plant Epidemiology and Risk Analysis Laboratory (PERAL) Weed Team is a group of scientists within PERAL that provide scientific support for PPQ’s regulatory programs and decisions involving weed issues. The weed team identifies problems, sets priorities, gathers data, performs analyses, and recommends risk management strategies. Over the last two years the weed team has worked on three projects that integrated information and computer technology to produce tools that support weed regulatory programs. 

First, the Agricultural Internet Monitoring System (AIMS) was developed as a tool to identify and regulate pathways through which regulated weeds, insects, molluscs, and other products may be entering the U.S. AIMS does this by identifying U.S.-based internet locations selling APHIS-regulated organisms and commodities. Web-site registrants lacking a valid permit and failing to remove the regulated item from on-line sales are referred to federal officers with enforcement responsibilities. 

Second, a cooperative agreement with the Weed Science Society of America (WSSA) resulted in a model to prioritize weeds and develop a list of more than 700 weeds of the world not known to be established in the U.S. The weed team uses this model and list to prioritize assessment work load. AIMS has demonstrated that internet marketing of weeds from the WSSA weed list is occurring. 

Finally, a cooperative agreement with North Carolina State University resulted in the development of an internet modeling tool, NCSU/APHIS Plant Pest Forecast (NAPPFAST), to assist in determining the potential geographic spread of a species in the U.S. NAPPFAST combines biological models with geo-referenced climatological data to create predictive maps. The PERAL weed team has used this model to evaluate whether a currently regulated species should be deregulated. Where appropriate, future risk assessments will use this model to predict the potential geographic spread of weeds in the United States. 

SESSION VIII: RISK MANAGEMENT AND RISK COMMUNICATION
From recommendation to regulation: Experience of the EU Standing Committee for Plant Health
Paul Bartlett1, Marc Vereecke2, Francoise Petter3
1PLHGroup. Central Science Lab. York, UK
2European Commission 
3EPPO
The European Union has developed a harmonised regulatory mechanism for plant health. The technical content of the legislation consists of lists of regulated pests, together with associated phytosanitary measures. Because of the large area of the Union these pests are sub-divided into those requiring exclusion from the Union, and those already present in part of the Union for which internal measures aim at preventing further spread. Regionalisation of measures is also used, using ‘Protected Zones’.

The consideration of whether new pests should be regulated usually begins with the European & Mediterranean Plant Protection Organisation (EPPO) being alerted to a developing potential pest risk. They co-ordinate the development of a regional pest risk assessment with associated risk management options and datasheets. These are used to make a recommendation on possible regulation to their Member Governments. However, these recommendations are for a far larger, and more environmentally diverse, region than is represented by the European Union. Therefore, it is the responsibility of the European Commission to consider these, and other, recommendations and propose pest listing and accompanying phytosanitary measures to the Standing Committee of Plant Health (SCPH). To accomplish this, since 2003, an ‘Annexes Working Group’ of experts has been examining proposals for regulation. A mechanism has been developed for submitting a recommendation to the SCPH together with the supporting documentation, which both eases the work of the Committee and also provides a transparent justification for the proposals. 

The presentation will relate the early experience of this work. A main aspect of the presentation will be to highlight some of the difficulties experienced in gaining suitable information to inform the risk managers, especially regarding some of the omissions of the pest risk assessments, but also the difficulties of implementing aspects of other ISPMs. Importantly, because of the co-ordination with EPPO, these experiences are feeding back into the risk analysis process so this remains a dynamic process
Evaluating the efficacy and equivalence of phytosanitary risk reduction measures
Mark Powell, U.S. Department of Agriculture, Office of Risk Assessment and Cost-Benefit Analysis, Washington, DC

ISPM 2 (Article 3.2) calls for consideration of several factors in evaluating the efficacy and impact of phytosanitary risk management options, including their biological effectiveness. This paper describes three analytical methods applicable to some recurrent challenges faced by plant health risk analysts in evaluating the efficacy and equivalence of risk reduction measures. First, defining the desired level of treatment efficacy as a performance standard (percent confidence that the proportion of pest survival does not exceed a threshold of concern) facilitates comparisons to demonstrate equivalence of alternative treatments or testing procedures. Couey and Chew (1986) presented formulas and a table based on the binomial distribution for the calculation of confidence limits and sample size in plant quarantine treatment testing. With current personal computer technology, a spreadsheet model can be used to obtain these values directly (without recourse to the Poisson approximation to the binomial) and with greater precision for any desired level of treatment efficacy and number of survivors (s = 0,1,2, ...). Second, Powell (2003) demonstrated that a Bayesian updating procedure may be applied to a series of replicated trials to estimate treatment efficacy. Conveniently, as the cumulative sample size becomes large (n ~ 10,000), the statistical estimation process can be greatly simplified. Thus, combining information from a series of replicated trials of manageable size offers a feasible alternative to conducting impracticably large treatment trials. Finally, deterministic methods (e.g., the Abbott (1925) formula) are conventionally used to adjust the estimate of treatment efficacy for mortality observed in control trials. Probabilistic methods may be used to account for the uncertainty in control mortality associated with control trial sample size.
Centers of Phytosanitary Excellence: Towards regionalized approaches to safeguarding and trade

Ron A. Sequeira and Robert L. Griffin, USDA-APHIS-PPQ, United States Department of Agriculture (presented by Christina Devorshak)
Important international initiatives related to the concept of Centers of Phytosanitary Excellence (COPE) present an extraordinary opportunity to leverage the work of individual nations towards addressing key elements of IPPC’s standard-setting mission while at the same time resulting in significant improvements in agricultural trade and commerce.

The concept of Centers of Excellence is based on strong evidence for success. Indeed, the concept has been applied repeatedly in the area of research. In terms of Phytosanitary Centers of Excellence, USDA applied the concept in the 1980s which eventually led to the creation of the highly successful APHIS-PPQ Center for Plant Health Science and Technology. In the last five years the concept has begun to see international applications under the leadership of a multilateral partnership. For example, Colombia has pursued the establishment of a domestic Center of Phytosanitary Excellence. This COPE has been successful in facilitating trade and providing critical risk analysis and phytosanitary services to Colombia. Recently, the Colombia COPE has extended services to several Central and South American nations and, with international support, continues to evolve into a regional trade and development support structure.

In the case of Africa, and related to the USA's African Growth and Opportunity Act (AGOA II), there have already been important thrusts in training and capacity building in the sub-Saharan region. Recently, three phytosanitary experts were located within NPPOs in Botswana, Ghana, and Uganda/Kenya. Now a proposal for the formal establishment of three regional COPEs in Africa is being advanced by USDA through a partnership network with the different phytosanitary regions in the continent.

Goals:

· Establish regional partnerships centered around Centers of Excellence that will emphasize information sharing, science and technology

· Focus on regional SPS issues as a mechanism to strengthen International biosecurity

· Promote effective and sustainable SPS capacity building (consistent with Doha initiatives)

· Provide for the financial administrative continuity of the Centers through advocacy and international coordination.
Objectives:

Establish a regional clearinghouse for science and technology by developing electronic information systems, collecting traditional data sources, and networking scientists in the region

Provide coordinated leadership for the COPEs

Identify short and long term initiatives for the COPEs

Facilitate trade and identify emerging markets for agricultural goods

Promote technical networking for information exchange and cooperation on phytosanitary issues

Develop a science based framework to address conflict resolution and facilitate safe trade.

Stakeholder consultation and risk management process in Canada

Michael Wood, Horticulture Section, Plant Health Division, Canadian Food Inspection Agency, Ottawa, Canada

 SEQ CHAPTER \h \r 1Although pest risk assessments are the foundation upon which risk management is built within the overall pest risk process, effective pest risk management requires a certain level of stakeholder consultation to ensure measures selected can be implemented practically. This consultative process can be challenging, as a wide variety of stakeholders with varying goals and viewpoints often wish to provide input on the development of government policy. These groups range from industries affected by the implementation of new phytosanitary requirements to environmental groups, aboriginal peoples, provincial governments, municipalities and special interest groups. Although stakeholder consultation requires additional time, resources and patience, stakeholder input permits a NPPO to develop a risk management approach that is frequently more comprehensive and which takes into consideration a wider variety of society’s needs and wants. From the NPPO viewpoint it also ensures a more practical, and more easily accepted, final policy than is possible without consultation; therefore, a better product. 

This presentation will provide a brief overview of how Canada carries out stakeholder consultations in order to develop risk management strategies and describes the potential rewards this process provides to NPPOs.
Risk Communication 
Velia Arriagada Rios, Servicio Agricola y Ganadero, Chile

This paper presents some definitions, reasons, principles and some problems associated with the risk communication process in risk analysis.

The classical definition of risk analysis describes a process consisting of four components: hazard identification, risk assessment, risk management, and risk communication. This last one is considered an important element through all the stages of pest risk analysis, particularly at the end of the process.  
Risk communication is closely related with the principle of transparency and with the right of societies to participate in the process of decision making, especially when those decisions affect economical activities. It should be more than just the dissemination of information; its major function should be to ensure that all information and opinions essential for effective pest risk assessment and pest risk management are exchanged among interested parties and incorporated into the decision making process.

The main problems associated with risk communication are in the scope of the interpretation of the concept of “risk” and the credibility and trustworthiness of the communicator and the information sources used.

The conclusions emphasize comprehensive conduct related to good regulatory practices and the application of certain basic principles.
SESSION IX: INFORMATION SOURCES AND TRAINING

International exchange of information on invasiveness history (biodiversity impacts) – a critical component in effective and efficient prevention
M De Poorter, M. Clout and M. Brown, IUCN Invasive Species Specialist Group (ISSG), Centre for Biodiversity and Biosecurity, University of Auckland, New Zealand

Invasive alien species (IAS) are now considered the second leading factor in biodiversity loss and species endangerment at a global level. Any type of organism, from micro-organism, mosses, shrubs and trees, to large mammals, may become invasive, and any terrestrial, aquatic or marine ecosystem is potentially at risk from alien invaders. To date, the most important factor identifying risk of invasiveness is previous invasiveness (history): "Only one factor has consistently high correlation with invasiveness: whether or not the species is invasive elsewhere". This has been reaffirmed in the international context as well as in the New Zealand and Australian context (e.g. development of weed risk assessment systems, creation of “potential next marine pest list”, etc.)

The need to identify those species is the reason for ISSG’s interest in the international exchange of information on a species’ previous invasiveness. ISSG’s development of the Global Invasive Species Database, the Aliens-l listserver, the planned development of a Global Register of Invasive Species and participation in the development of the Global Invasive Species Information Network (GISIN) will all assist in this process. Advantages and challenges of these approaches will be discussed. 
Pest risk analysis training with particular reference to developing countries

Robert Ikin1 and Cass Coleman2

 Biosecurity Consultant, PO Box 148, Taigum, Queensland, 4018, Australia. bobikin@bigpond.net.au.

2 Formerly Biosecurity Australia, PO Box 858, Canberra, ACT 2601, Australia.

The paper reports on the experiences and lessons learned in conducting over 20 risk analysis workshops with participants from Least Developed Countries (LDCs) in the period since 1999. 

LDCs are constrained with the availability of resources such as: 

· limited technical expertise in PRA

· limited information resources 

· operational capacity is restricted by lack of a reactive legal framework

· pest management options to address the identified risk are limited on-shore

· limited capacity to legalise decision making and outputs
The type of PRA training needs to address the requirements of the participants and the content of strategic, tactical and operational workshops is outlined. Short term PRA training, unless participative, has limited impact.

The LDC constraints are discussed, observations made and recommendations for future action to assist LDC NPPOs are made with particular reference to the networking of technical expertise, information exchange and the possibility of the development of formal PRA training centres.

Training the next generation of risk analysts: taking risk analysis training to the classroom
Christina Devorshak and Alison Neeley, USDA APHIS PPQ, Center for Plant Health Science and Technology, Plant Epidemiology and Risk Analysis Laboratory, Raleigh, NC
The purpose of this talk is to briefly describe the process of developing a course on regulatory plant protection, including the types of educational material related to training students in university on application of pest risk analysis. The primary mission of APHIS-PPQ is to safeguard agricultural and natural resources from the risks associated with the entry, establishment or spread of plant pests and noxious weeds. At the same time, APHIS-PPQ is committed to basing regulatory decisions on sound scientific principles. Various scientific disciplines such as entomology, plant pathology, weed science, horticulture, botany, ecology and environmental science all contribute to this safeguarding mission. However, it has been recognized that students (the future workforce of PPQ) may graduate from university with little or no experience in regulatory plant protection or pest risk analysis. To address the lack of exposure or training in regulatory plant protection and pest risk analysis, CPHST has undertaken the development of a university level course in conjunction with North Carolina State University. There are many advantages to be gained for the organization by developing a curriculum in regulatory plant protection and pest risk analysis. Most importantly, the curriculum will provide training to students in relevant fields on key aspects of regulatory plant protection and the application of pest risk analysis in the regulatory process. It is expected that this will provide the organization with a professionally trained workforce that will enter the organization with a thorough understanding of PPQ’s mission and activities. The purpose of this course is to provide applied training to students on the regulatory aspects of plant protection, using real-world case studies, scenarios and issues, and by developing hands-on problem solving abilities. Students are exposed to different qualitative and quantitative pest risk analysis methods, and are expected to complete a pest risk analysis for a selected pest as part of the learning experience. Ultimately, this course will serve as the keystone course for a regulatory plant protection curriculum minor for undergraduate and graduate students. 
PAGE  
2

