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Purpose of this document
This supporting document is provided to members to assist in a better understanding of the draft ISPM in order to help ensure appropriate comments are developed during the member consultation. It does not form part of the draft ISPM (Sampling of consignments) nor is it intended as a substitute for the text in the draft ISPM.  It should be read in conjunction with the text of the draft ISPM. Please do not comment on this supporting document.
The draft ISPM provides guidance that will help NPPOs in developing sampling design and in determining sampling frequency with the intent of harmonization, in accordance with the aims the IPPC.  Those NPPOs employing a statistically based sampling methodology may already understand, and apply, many of the concepts included in the draft ISPM.  However, some NPPOs may not have a fully statistically based sampling methodology and therefore the additional explanation in this document of some of the concepts included in the draft ISPM may be of benefit and assistance in preparing more appropriate comments.

Only those areas identified by the IPPC Standards Committee or those that are considered “key” statistical concepts are included in this supporting document. 

Background

The draft ISPM was developed by an expert working group composed of statisticians and phytosanitary experts. It was drafted as a result of the April 2004 Standards Committee meeting, which made a decision to remove the text on sampling from the now adopted ISPM No. 23 (Guidelines for inspection) prior to member consultation. As a result, the draft text was developed further into this draft ISPM that has been developed solely for providing guidance on sampling.

Both statistically based sampling and other sampling methods are currently applied by NPPOs when sampling consignments for inspection and/or testing to ensure compliance with phytosanitary requirements.  The draft ISPM reflects both of these broad methods and, while statistically based methods may be preferable in the operational environment, it is likely that the other sampling methods are used by many countries.  The draft ISPM notes that while other sampling methods may be valid methods they are not "statistically valid" and therefore no statistical inferences can or should be drawn from them.

The May 2007 Standards Committee report (paragraphs 62 to 70) provides a summary of the Standards Committee discussions around the draft ISPM.  Points discussed included:

· the draft ISPM was developed to provide guidance for NPPO policy makers on how best to design sampling procedures that may be applied by their inspectors; and

· the specific concept of a "tolerance" for quarantine pests may result in some comments during the member consultation process.
Key concept areas of the draft ISPM

The draft ISPM was developed to provide guidance to NPPO policy makers in developing sampling policies that may be applied by inspectors when taking samples for inspection and/or testing to ensure compliance with phytosanitary requirements.

By accepting the results of a sampling-based inspection or testing procedure, NPPOs make the assumption that the consignment meets phytosanitary requirements.  Statistically based sampling methods can provide confidence that the incidence of a pest is below a certain level but never that the pest is absent from a consignment.

The draft ISPM has six key statistical concepts that should be considered by members in developing a statistically based sampling design.  These include:
· Acceptance number: The acceptance number is linked to the sample. The acceptance number is the number of infested units or the number of individual pests that are permissible in a sample of a given size before phytosanitary action is taken. Many NPPOs would determine this number to be zero for quarantine pests. The acceptance number is the number of infested units in the sample while "tolerance" refers to the entire consignment. For example, if the acceptance number is 0 and an infested unit is detected in the sample then phytosanitary action will be taken. It is important to appreciate that a zero acceptance number within a sample does not mean a zero tolerance (zero risk) in the consignment as a whole. Even if no pests are detected in the sample there remains a probability that the pest may be present in the rest of the consignment, albeit at a very low level.

· Level of detection: This is the minimum prevalence of the pest that is intended to be detected. The level of detection may be based on pest risk analysis to detect a specified level of infestation, an evaluation of the effectiveness of phytosanitary risk management components applied before inspection or an operationally based decision that inspection above a certain intensity is not practical. As can be seen in the tables attached as appendices to the draft ISPM, as the minimum level of detection increases (as a percentage), the sample size decreases.

· Confidence level: Is a basic statistical concept and is the level of certainty to which an estimate can be trusted. The degree of certainty is expressed as the chance that an infested consignment will be detected. The confidence level provides an indication of how often a sampling procedure will detect a given pest.
· Efficacy of detection: This is the probability that inspection and/or testing of an infested unit will detect a given pest. For testing this may also be termed “sensitivity”. The sample size required to achieve a desired level of confidence would increase as the efficacy of a non perfect (that is, not 100%) detection method decreases.  The number of samples required will be approximately inversely proportional to the efficacy of detection.

· Sample size: A sample is a group of units selected from the lot or consignment that will be inspected or tested.  This is usually the value that is calculated after the NPPO has determined the appropriate values of the other parameters. Though in some cases, where resources to apply statistically based sampling are restricted, the sample size may be determined by the available resources and this will have a direct effect on the other related concepts.

· Tolerance level: The tolerance level is linked to the consignment. Refers to the prevalence of a pest in a consignment that is the threshold for phytosanitary action.  The tolerance level for quarantine pests is commonly zero.  However, NPPOs may determine a higher tolerance for a quarantine pest based on pest risk analysis and then determine sampling rates from this.  For example, a quarantine pest may not readily establish and therefore the NPPO, as is their sovereign right, may determine a tolerance for the quarantine pest that is greater than zero as small numbers of the pest may be acceptable. Other examples include variation based on the pathway and the intended end use of the product (for example, fresh fruit and vegetables imported for processing may have a higher tolerance for particular pests than nursery stock).  Alternatively, it may be determined, through pest risk analysis, that a pest has a higher potential to establish and the tolerance would be zero. A tolerance for a quarantine pest may also be determined where an NPPO has determined that the type of treatment required may be changed depending on the number of pests detected. Note that it is not possible to design a sampling procedure that gives any level of confidence that a tolerance of zero is not exceeded. To achieve any level of confidence that a tolerance of zero is not exceeded, 100% inspection and/or testing (of every unit in the consignment) would be required.
The five parameters (acceptance number, level of detection, confidence level, efficacy of detection and sample size) are statistically related. The NPPO should determine the efficacy of the inspection and/or testing method used and the acceptance number in the sample (usually zero); any two of the remaining three parameters can also be chosen, and the third will be determined from the values chosen for the rest. For example, where the acceptance number in the sample is 0, the efficacy of detection is 50%, the detection level is 1% and the confidence level is 95% the sample size would be approximately 600 units, depending on number of units in the consignment (see appendices in the draft ISPM). 

If a tolerance based on pest risk analysis is used, the level of detection chosen should be equal to (or less than, if the acceptance number is greater than zero) the tolerance, to ensure that consignments having an infestation level greater than the tolerance will be detected with the specified confidence level. If the level of detection is less than the tolerance level then the acceptance number should be determined (that is, accepting some pests in the sample because the sampling method and/or level employed can detect a lower infestation level than the tolerance).

However, it should be noted that if the tolerance level is greater than zero and if pests are found in the sample, consignments may be subjected to phytosanitary action, that do in fact conform to the NPPOs phytosanitary requirements (for example if pest distribution within the consignment is not uniform).

On the basis of statistics and sampling, a consignment can be declared free of a pest only within the level of detection at the stated confidence level. For example, if a statistically based sampling methodology is applied by the importing NPPO and a pest is found, the exporting NPPO could be advised that there was, with a 95% confidence, based on sampling, a 10% contamination of the consignment by a pest.

Statistical and “other” sampling methods

The draft ISPM identifies and provides guidance to NPPOs on two groups of sampling methods, that is, statistically based methods and “other” sampling methods.

In most phytosanitary applications, operational limitations will dictate the practicality of sampling under one or another method. While both methods of sampling may achieve valid operational objectives, only those sampling methodologies based on, and performed in accordance with statistic principles, will result in the ability of the NPPO being able to make statistically based statements regarding the status of a consignment. 

If sampling is undertaken to provide information on the general phytosanitary status of a consignment, to detect multiple quarantine pests, to verify compliance with phytosanitary requirements, or for information gathering, then one of the statistically-based methods would be appropriate.

If sampling is undertaken to increase the chance of detecting a specific pest, "other" sampling methods may be the preferred option as these methods may be more operationally feasible.  These methods of sampling do not result in each unit having equal probability of being included in the sample due to the sampling being focused on high-risk areas within the consignment (for example, areas with higher moisture content are more likely to harbour pests (biased sampling) or sampling units at the door of a container (convenience sampling)).

Appendices

The appendices were included to provide information to NPPOs that may not have the resources to develop their own sampling tables.  The formulas used to provide the information included in the tables are also provided for information on NPPOs as the tables are limited to the most common sampling levels.
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