Break-out exercise 2

Risk Assessment Template 
International Plant Health Risk Analysis Workshop
PLEASE NOTE: The following risk assessment template is based on the risk assessment text within ISPM No. 11: Pest Risk Analysis for Quarantine Pests, Including Analysis of Environmental Risks and Living Modified Organisms. FAO, (2003).  This template was designed for use within a breakout session on the second day of the International Plant Health Risk Analysis Workshop.  These are not official FAO documents and as such there are no restrictions on the use of these documents by any party, subject to normal restrictions on the use of FAO material.
ISPM No. 11 Pest Risk Analysis for Quarantine Pests, Including Analysis of Environmental Risks and Living Modified Organisms

“The objectives of a pest risk analysis (PRA) are, for a specified area, to identify pests and/or pathways of quarantine concern and evaluate their risk, to identify endangered areas, and, if appropriate, to identify risk management options. Pest risk analysis (PRA) for quarantine pests follows a process defined by three stages:

Stage 1 (initiating the process) involves identifying the pest(s) and pathways that are of quarantine concern and should be considered for risk analysis in relation to the identified PRA area.
Stage 2 (risk assessment) begins with the categorization of individual pests to determine whether the criteria for a quarantine pest are satisfied. Risk assessment continues with an evaluation of the probability of pest entry, establishment, and spread, and of their potential economic consequences (including environmental consequences - S1).

Stage 3 (risk management) involves identifying management options for reducing the risks identified at stage 2. These are evaluated for efficacy, feasibility and impact in order to select those that are appropriate.” (ISPM 11; Outline of Requirements).
The following text has been extracted from ISPM 11 and covers aspects of stage 1 (initiating the process) and stage 2 (risk assessment) of the PRA process relevant to the assessment of a potential quarantine pest on a defined pathway.

Boxes have been included within the text to indicate information requirements critical to the risk assessment.  A summary record sheet is provided in Appendix 1 of this template.

1.
Stage 1: Initiation

The aim of the initiation stage is to identify the pest(s) and pathways which are of quarantine concern and should be considered for risk analysis in relation to the identified PRA area.

1.1
Initiation points

The PRA process may be initiated as a result of:

· the identification of a pathway that presents a potential pest hazard

· the identification of a pest that may require phytosanitary measures

· the review or revision of phytosanitary policies and priorities.
	Description of Pathway
	


1.2
Identification of PRA area
The PRA area should be defined as precisely as possible in order to identify the area for which information is needed.
	PRA Area
	Mainland New Zealand, including the North and South Islands, and smaller islands within 30km of the coast of the main islands.


1.4
Conclusion of initiation
At the end of Stage 1, the initiation point, the pests and pathways of concern and the PRA area will have been identified. Relevant information has been collected and pests have been identified as possible candidates for phytosanitary measures, either individually or in association with a pathway.

2.
Stage 2: Pest Risk Assessment

The process for pest risk assessment can be broadly divided into three interrelated steps:

· pest categorization

· assessment of the probability of introduction and spread

· assessment of potential economic consequences (including environmental impacts).

In most cases, these steps will be applied sequentially in a PRA but it is not essential to follow a particular sequence. Pest risk assessment needs to be only as complex as is technically justified by the circumstances. This standard allows a specific PRA to be judged against the principles of necessity, minimal impact, transparency, equivalence, risk analysis, managed risk and non-discrimination set out in ISPM No. 1: Principles of plant quarantine as related to international trade (FAO, 1995).

2.1
Pest categorization

At the outset, it may not be clear which pest(s) identified in Stage 1 require a PRA. The categorization process examines for each pest whether the criteria in the definition for a quarantine pest are satisfied.
In the evaluation of a pathway associated with a commodity, a number of individual PRAs may be necessary for the various pests potentially associated with the pathway. The opportunity to eliminate an organism or organisms from consideration before in-depth examination is undertaken is a valuable characteristic of the categorization process.

An advantage of pest categorization is that it can be done with relatively little information, however information should be sufficient to adequately carry out the categorization.

2.1.1
Elements of categorization

The categorization of a pest as a quarantine pest includes the following primary elements:

· identity of the pest

· presence or absence in the PRA area

· regulatory status

· potential for establishment and spread in PRA area

· potential for economic consequences (including environmental consequences) in the PRA area.

2.1.1.1
Identity of pest
The identity of the pest should be clearly defined to ensure that the assessment is being performed on a distinct organism, and that biological and other information used in the assessment is relevant to the organism in question. If this is not possible because the causal agent of particular symptoms has not yet been fully identified, then it should have been shown to produce consistent symptoms and to be transmissible.

The taxonomic unit for the pest is generally species. The use of a higher or lower taxonomic level should be supported by scientifically sound rationale. In the case of levels below the species, this should include evidence demonstrating that factors such as differences in virulence, host range or vector relationships are significant enough to affect phytosanitary status.

In cases where a vector is involved, the vector may also be considered a pest to the extent that it is associated with the causal organism and is required for transmission of the pest.
	Pest Identity
	Gooklia inventus (vegetarian moth)

	Pest Type
	Moth. Gookliidae family of Lepidoptera


2.1.1.2
Presence or absence in PRA area
The pest should be absent from all or a defined part of the PRA area.
	Presence in PRA Area
	Yes □ No □  Comment:

	Important Assumptions
	


2.1.1.3
Regulatory status

If the pest is present but not widely distributed in the PRA area, it should be under official control or expected to be under official control in the near future.

2.1.1.4
Potential for establishment and spread in PRA area
Evidence should be available to support the conclusion that the pest could become established or spread in the PRA area. The PRA area should have ecological/climatic conditions including those in protected conditions suitable for the establishment and spread of the pest and where relevant, host species (or near relatives), alternate hosts and vectors should be present in the PRA area.
	Potential to establish and spread?
	


2.1.1.5
Potential for economic consequences in PRA area
There should be clear indications that the pest is likely to have an unacceptable economic impact (including environmental impact) in the PRA area.
	Potential for economic or environmental consequences?
	


2.1.2
Conclusion of pest categorization
If it has been determined that the pest has the potential to be a quarantine pest, the PRA process should continue. If a pest does not fulfil all of the criteria for a quarantine pest, the PRA process for that pest may stop. In the absence of sufficient information, the uncertainties should be identified and the PRA process should continue.
	Pest Category
	

	Important Assumptions
	


2.2
Assessment of the probability of introduction and spread
Pest introduction is comprised of both entry and establishment. Assessing the probability of introduction requires an analysis of each of the pathways with which a pest may be associated from its origin to its establishment in the PRA area. In a PRA initiated by a specific pathway (usually an imported commodity), the probability of pest entry is evaluated for the pathway in question. The probabilities for pest entry associated with other pathways need to be investigated as well.

For risk analyses that have been initiated for a specific pest, with no particular commodity or pathway under consideration, the potential of all probable pathways should be considered.

The assessment of probability of spread is based primarily on biological considerations similar to those for entry and establishment.
2.2.1
Probability of entry of a pest

The probability of entry of a pest depends on the pathways from the exporting country to the destination, and the frequency and quantity of pests associated with them. The higher the number of pathways, the greater the probability of the pest entering the PRA area.

Documented pathways for the pest to enter new areas should be noted. Potential pathways, which may not currently exist, should be assessed. Pest interception data may provide evidence of the ability of a pest to be associated with a pathway and to survive in transport or storage.

2.2.1.2
Probability of the pest being associated with the pathway at origin
The probability of the pest being associated, spatially or temporally, with the pathway at origin should be estimated. Factors to consider are:

· prevalence of the pest in the source area

· occurrence of the pest in a life-stage that would be associated with commodities, containers, or conveyances

· volume and frequency of movement along the pathway

· seasonal timing

· pest management, cultural and commercial procedures applied at the place of origin (application of plant protection products, handling, culling, roguing, grading).
	Probability at Origin
	

	Important Assumptions
	


2.2.1.3
Probability of survival during transport or storage

Examples of factors to consider are:

· speed and conditions of transport and duration of the life cycle of the pest in relation to time in transport and storage

· vulnerability of the life-stages during transport or storage

· prevalence of pest likely to be associated with a consignment

· commercial procedures (e.g. refrigeration) applied to consignments in the country of origin, country of destination, or in transport or storage.
	Probability of Survival on Pathway
	

	Important Assumptions
	


2.2.1.4
Probability of pest surviving existing pest management procedures
Existing pest management procedures (including phytosanitary procedures) applied to consignments against other pests from origin to end-use, should be evaluated for effectiveness against the pest in question. The probability that the pest will go undetected during inspection or survive other existing phytosanitary procedures should be estimated.
	Probability of Surviving Existing Measures
	

	Important Assumptions
	


2.2.1.5
Probability of transfer to a suitable host
Factors to consider are:

· dispersal mechanisms, including vectors to allow movement from the pathway to a suitable host

· whether the imported commodity is to be sent to a few or many destination points in the PRA area

(
proximity of entry, transit and destination points to suitable hosts

(
time of year at which import takes place

· intended use of the commodity (e.g. for planting, processing and consumption)

· risks from by-products and waste.

Some uses are associated with a much higher probability of introduction (e.g. planting) than others (e.g. processing). The probability associated with any growth, processing, or disposal of the commodity in the vicinity of suitable hosts should also be considered.
	Probability of finding a Host
	

	Important Assumptions
	


2.2.2
Probability of establishment

In order to estimate the probability of establishment of a pest, reliable biological information (life cycle, host range, epidemiology, survival etc.) should be obtained from the areas where the pest currently occurs. The situation in the PRA area can then be compared with that in the areas where it currently occurs (taking account also of protected environments such as glass- or greenhouses) and expert judgement used to assess the probability of establishment. Case histories concerning comparable pests can be considered. Examples of the factors to consider are:

· availability, quantity and distribution of hosts in the PRA area

· environmental suitability in the PRA area

· potential for adaptation of the pest

· reproductive strategy of the pest

· method of pest survival

· cultural practices and control measures.

In considering probability of establishment, it should be noted that a transient pest (see ISPM No. 8: Determination of pest status in an area) may not be able to establish in the PRA area (e.g. because of unsuitable climatic conditions) but could still have unacceptable economic consequences (see IPPC Art. VII.3).

2.2.2.1
Availability of suitable hosts, alternate hosts and vectors in the PRA area

Factors to consider are:

· whether hosts and alternate hosts are present and how abundant or widely distributed they may be

· whether hosts and alternate hosts occur within sufficient geographic proximity to allow the pest to complete its life cycle

· whether there are other plant species, which could prove to be suitable hosts in the absence of the usual host species

· whether a vector, if needed for dispersal of the pest, is already present in the PRA area or likely to be introduced

· whether another vector species occurs in the PRA area.

The taxonomic level at which hosts are considered should normally be the "species". The use of higher or lower taxonomic levels should be justified by scientifically sound rationale.
	Availability of Hosts
	

	Important Assumptions
	


2.2.2.2
Suitability of environment

Factors in the environment (e.g. suitability of climate, soil, pest and host competition) that are critical to the development of the pest, its host and if applicable its vector, and to their ability to survive periods of climatic stress and complete their life cycles, should be identified. It should be noted that the environment is likely to have different effects on the pest, its host and its vector. This needs to be recognized in determining whether the interaction between these organisms in the area of origin is maintained in the PRA area to the benefit or detriment of the pest. The probability of establishment in a protected environment, e.g. in glasshouses, should also be considered.

Climatic modelling systems may be used to compare climatic data on the known distribution of a pest with that in the PRA area.
	Suitability of environment
	

	Important Assumptions
	


2.2.2.3
Cultural practices and control measures

Where applicable, practices employed during the cultivation/production of the host crops should be compared to determine if there are differences in such practices between the PRA area and the origin of the pest that may influence its ability to establish.

Pest control programs or natural enemies already in the PRA area which reduce the probability of establishment may be considered. Pests for which control is not feasible should be considered to present a greater risk than those for which treatment is easily accomplished. The availability (or lack) of suitable methods for eradication should also be considered.
	Cultural practices and control measures
	

	Important Assumptions
	


2.2.2.4
Other characteristics of the pest affecting the probability of establishment

These include:

· Reproductive strategy of the pests and method of pest survival - Characteristics, which enable the pest to reproduce effectively in the new environment, such as parthenogenesis/self-crossing, duration of the life cycle, number of generations per year, resting stage etc., should be identified.

· Genetic adaptability - Whether the species is polymorphic and the degree to which the pest has demonstrated the ability to adapt to conditions like those in the PRA area should be considered, e.g., host-specific races or races adapted to a wider range of habitats or to new hosts. This genotypic (and phenotypic) variability facilitates a pest's ability to withstand environmental fluctuations, to adapt to a wider range of habitats, to develop pesticide resistance and to overcome host resistance.

· Minimum population needed for establishment - If possible, the threshold population that is required for establishment should be estimated.
	Other characteristics
	

	Important Assumptions
	


	Probability of Establishment
	

	Important Assumptions
	


2.2.3
Probability of spread after establishment

A pest with a high potential for spread may also have a high potential for establishment, and possibilities for its successful containment and/or eradication are more limited. In order to estimate the probability of spread of the pest, reliable biological information should be obtained from areas where the pest currently occurs. The situation in the PRA area can then be carefully compared with that in the areas where the pest currently occurs and expert judgement used to assess the probability of spread. Case histories concerning comparable pests can usefully be considered. Examples of the factors to consider are:

· suitability of the natural and/or managed environment for natural spread of the pest

· presence of natural barriers

· the potential for movement with commodities or conveyances

· intended use of the commodity

· potential vectors of the pest in the PRA area

· potential natural enemies of the pest in the PRA area.
	Probability of Spread
	

	Important Assumptions
	


2.2.4
Conclusion on the probability of introduction and spread
The overall probability of introduction should be expressed in terms most suitable for the data, the methods used for analysis, and the intended audience. This may be quantitative or qualitative, since either output is in any case the result of a combination of both quantitative and qualitative information. The probability of introduction may be expressed as a comparison with that obtained from PRAs on other pests.
	Overall Probability of Introduction
	


2.2.4.1
Conclusion regarding endangered areas

The part of the PRA area where ecological factors favour the establishment of the pest should be identified in order to define the endangered area. This may be the whole of the PRA area or a part of the area.
	Endangered Area
	

	Important Assumptions
	


2.3
Assessment of potential economic consequences
Requirements described in this step indicate what information relative to the pest and its potential host plants should be assembled, and suggest levels of economic analysis that may be carried out using that information in order to assess all the effects of the pest, i.e. the potential economic consequences. Wherever appropriate, quantitative data that will provide monetary values should be obtained. Qualitative data may also be used. Consultation with an economist may be useful.

In many instances, detailed analysis of the estimated economic consequences is not necessary if there is sufficient evidence or it is widely agreed that the introduction of a pest will have unacceptable economic consequences (including environmental consequences). In such cases, risk assessment will primarily focus on the probability of introduction and spread. It will, however, be necessary to examine economic factors in greater detail when the level of economic consequences is in question, or when the level of economic consequences is needed to evaluate the strength of measures used for risk management or in assessing the cost-benefit of exclusion or control.

2.3.1
Pest effects
In order to estimate the potential economic importance of the pest, information should be obtained from areas where the pest occurs naturally or has been introduced. This information should be compared with the situation in the PRA area. Case histories concerning comparable pests can usefully be considered. The effects considered may be direct or indirect.

2.3.1.1
Direct pest effects
For identification and characterization of the direct effects of the pest on each potential host in the PRA area, or those effects which are host-specific, the following are examples that could be considered:

· known or potential host plants (in the field, under protected cultivation, or in the wild)

· types, amount and frequency of damage

· crop losses, in yield and quality

· biotic factors (e.g. adaptability and virulence of the pest) affecting damage and losses

· abiotic factors (e.g. climate) affecting damage and losses

· rate of spread

· rate of reproduction

· control measures (including existing measures), their efficacy and cost

· effect on existing production practices

· environmental effects.

For each of the potential hosts, the total area of the crop and area potentially endangered should be estimated in relation to the elements given above.
	Direct pest effects
	

	Important Assumptions
	


2.3.1.2
Indirect pest effects
For identification and characterization of the indirect effects of the pest in the PRA area, or those effects that are not host-specific, the following are examples that could be considered:

· effects on domestic and export markets, including in particular effects on export market access. The potential consequences for market access which may result if the pest becomes established, should be estimated. This involves considering the extent of any phytosanitary regulations imposed (or likely to be imposed) by trading partners

· changes to producer costs or input demands, including control costs

· changes to domestic or foreign consumer demand for a product resulting from quality changes

· environmental and other undesired effects of control measures

· feasibility and cost of eradication or containment

· capacity to act as a vector for other pests

· resources needed for additional research and advice

· social and other effects (e.g. tourism).
	Indirect pest effects
	

	Important Assumptions
	


2.3.2
Analysis of economic consequences

2.3.2.1
Time and place factors
Estimations made in the previous section related to a hypothetical situation where the pest is supposed to have been introduced and to be fully expressing its potential economic consequences (per year) in the PRA area. In practice, however, economic consequences are expressed with time, and may concern one year, several years or an indeterminate period. Various scenarios should be considered. The total economic consequences over more than one year can be expressed as net present value of annual economic consequences, and an appropriate discount rate selected to calculate net present value.

Other scenarios could concern whether the pest occurs at one, few or many points in the PRA area and the expression of potential economic consequences will depend on the rate and manner of spread in the PRA area. The rate of spread may be envisaged to be slow or rapid; in some cases, it may be supposed that spread can be prevented. Appropriate analysis may be used to estimate potential economic consequences over the period of time when a pest is spreading in the PRA area. In addition, many of the factors or effects considered above could be expected to change over time, with the consequent effects of potential economic consequences. Expert judgement and estimations will be required.
	Time and place factors
	

	Important Assumptions
	


2.3.2.2
Analysis of commercial consequences
As determined above, most of the direct effects of a pest, and some of the indirect effects will be of a commercial nature, or have consequences for an identified market. These effects, which may be positive or negative, should be identified and quantified. The following may usefully be considered:

· effect of pest-induced changes to producer profits that result from changes in production costs, yields or prices

· effect of pest-induced changes in quantities demanded or prices paid for commodities by domestic and international consumers. This could include quality changes in products and/or quarantine-related trade restrictions resulting from a pest introduction.
	Commercial Consequences
	

	Important Assumptions
	


2.3.2.3
Analytical techniques
There are analytical techniques which can be used in consultation with experts in economics to make a more detailed analysis of the potential economic effects of a quarantine pest. These should incorporate all of the effects that have been identified. These techniques may include:

· partial budgeting: this will be adequate, if the economic effects induced by the action of the pest to producer profits are generally limited to producers and are considered to be relatively minor

· partial equilibrium: this is recommended if, under point 2.3.2.2, there is a significant change in producer profits, or if there is a significant change in consumer demand. Partial equilibrium analysis is necessary to measure welfare changes, or the net changes arising from the pest impacts on producers and consumers

· general equilibrium: if the economic changes are significant to a national economy, and could cause changes to factors such as wages, interest rates or exchange rates, then general equilibrium analysis could be used to establish the full range of economic effects.

The use of analytical techniques is often limited by lack of data, by uncertainties in the data, and by the fact that for certain effects only qualitative information can be provided.

2.3.2.4
Non-commercial and environmental consequences

Some of the direct and indirect effects of the introduction of a pest determined in 2.3.1.1 and 2.3.1.2 will be of an economic nature, or affect some type of value, but not have an existing market which can be easily identified. As a result, the effects may not be adequately measured in terms of prices in established product or service markets. Examples include in particular environmental effects (such as ecosystem stability, biodiversity, amenity value) and social effects (such as employment, tourism) arising from a pest introduction. These impacts could be approximated with an appropriate non-market valuation method. More details on environment are given below.

If quantitative measurement of such consequences is not feasible, qualitative information about the consequences may be provided. An explanation of how this information has been incorporated into decisions should also be provided. 
	Non-Commercial Consequences
	

	Important Assumptions
	


2.3.3
Conclusion of the assessment of economic consequences
Wherever appropriate, the output of the assessment of economic consequences described in this step should be in terms of a monetary value. The economic consequences can also be expressed qualitatively or using quantitative measures without monetary terms. Sources of information, assumptions and methods of analysis should be clearly specified.
	Overall Economic Consequence
	

	Important Assumptions
	


2.3.3.1
Endangered area

The part of the PRA area where presence of the pest will result in economically important loss should be identified as appropriate. This is needed to define the endangered area.
	Endangered area
	

	Important Assumptions
	


2.4
Degree of uncertainty
Estimation of the probability of introduction of a pest and of its economic consequences involves many uncertainties. In particular, this estimation is an extrapolation from the situation where the pest occurs to the hypothetical situation in the PRA area. It is important to document the areas of uncertainty and the degree of uncertainty in the assessment, and to indicate where expert judgement has been used. This is necessary for transparency and may also be useful for identifying and prioritizing research needs.
	Degree of uncertainty
	


2.5
Conclusion of the pest risk assessment stage

As a result of the pest risk assessment, all or some of the categorized pests may be considered appropriate for pest risk management. For each pest, all or part of the PRA area may be identified as an endangered area. A quantitative or qualitative estimate of the probability of introduction of a pest or pests, and a corresponding quantitative or qualitative estimate of economic consequences (including environmental consequences), have been obtained and documented or an overall rating could have been assigned. These estimates, with associated uncertainties, are utilized in the pest risk management stage of the PRA.

	PRA Conclusion
	


Appendix 1: Technical evaluation of risk factors – Summary Sheet
	Description of Pathway
	

	PRA Area
	Mainland New Zealand, including the North and South Islands, and smaller islands within 30km of the coast of the main islands.

	Pest Identity
	Gooklia inventus (vegetarian moth)

	Pest Type
	Moth. Gookliidae family of Lepidoptera

	Presence in PRA Area
	Yes □ No □  Comment:

	Important Assumptions
	

	Potential to establish and spread?
	

	Potential for economic or environmental consequences?
	

	Pest Category
	

	Important Assumptions
	

	Probability at Origin
	

	Important Assumptions
	

	Probability of Survival on Pathway
	

	Important Assumptions
	

	Probability of Surviving Existing Measures
	

	Important Assumptions
	

	Probability of finding a Host
	

	Important Assumptions
	

	Availability of Hosts
	

	Important Assumptions
	

	Suitability of environment
	

	Important Assumptions
	

	Cultural practices and control measures
	

	Important Assumptions
	

	Other characteristics
	

	Important Assumptions
	

	Probability of Establishment
	

	Important Assumptions
	

	Probability of Spread
	

	Important Assumptions
	

	Overall Probability of Introduction
	

	Endangered Area
	

	Important Assumptions
	

	Direct pest effects
	

	Important Assumptions
	

	Indirect pest effects
	

	Important Assumptions
	

	Time and place factors
	

	Important Assumptions
	

	Commercial Consequences
	

	Important Assumptions
	

	Non-Commercial Consequences
	

	Important Assumptions
	

	Overall Economic Consequence
	

	Important Assumptions
	

	Endangered area
	

	Important Assumptions
	

	Degree of uncertainty
	

	PRA Conclusion
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