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The internationally accepte@lossary of Phytosanitaferms(ISPM 5) defines a national plant
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encompasall actionsneededto protect the plant resources of a country from tirgroduction

and/or spread of plant pests. In addition to the roles stated in tive of the IPPQFAO, 1997)

NPPOsare encouraged to align their plant health or phytosanitary measures with adopted
international standards for phytosanitary measures (ISPNisyeloped by the IPRPCThis

alignment promotes harmonization of phytosanitary measures and is a central elembotiof

the IPPC and the World Trade Organization Agreement on the Application of Sanitary and
Phytosanitary Measures (thH&TOSP3\greement).

As stated inthe IPPC, inspection of consignments of plants moving in international trade and,
where appropriate, inspection of other regulated articles to prevent the introduction and/or
spread of pests is an NPPO function. Inspection is the most widely used phytosanitary measure
around the world, is supported by two specific ISPMs (see hadadis mertioned in many other
adopted ISPMs.

ISPM 23 Guidelines for Inspectiomdopted in 2005) describes procedures for inspection of
O2yardyySyida |4 AYLRNI FyR SELRNI® LG F20dza¢
compliance with phytosanitary regulatisnbased on visual examination, as well as on verification

of documentation, identity, and integrity @ahe consignment.

ISPM 31Nlethodologies for Sampling of Consignmeiidopted in 208) provides guidance to
NPPOs in selecting sampling methodologiesrfspection (or testing) of consignmertts verify
compliance with phytosanitary requirements. The methodologies are based on several common
(statistically based) sampling concepts and include parameters such as acceptance level, level of
detection, confience level, efficacy of detection and sample size, and result in data with an
associated statistical level of confidence.

ISPMs 23 and 31 tell us that inspection

1 is a (phytosanitary) risk management procedure;

1 should be technically justified arfdirly applied in the same way as other phytosanitary
measures;
is sampling and, as such, should consider sampling concepts;

1
1 can have a deliberate desigrstatistical or norstatistical;
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1 data derived from welbesigned schemes is a key source of infoiorafor risk analysis
and resource management (including inspection personnel and budgets to fund this
activity).

Sampling methodologies that are not statistically bagedch as convenience, haphazard,
percentagebased or selective samplipgnay provide alid data on the presence or absence of a
regulated pestbut limited statistical inferences can be maftem the data It is alsoimportant

to remember that even thoughnspection using statistically baseshmplingmethodologies
provide results with a céain level of confidencehey cannotcategoricallyprove the absence of
a pest from a consignmeng therefore NPPOsmnust accept some degree of risk that non
conforming consignments may not be detectedring inspection

|

Laboratory selection dfuit samples for inspection and testing.
Source- https://twitter.com/ICACOLOMBIA/status/1247576792145301506/photo/1

ISPM 20Guidelines for a phytosanitary import regtdey systemadopted in 2017) indicates that
inspections may be conducted at the point of entry (import), at points of tdnpment, at the
point of destination or at other places, such as major markets, provad@dignmenintegrity is
maintained and appropriate phytosanitary procedures can be carried out. Bilaterally agreed
inspections may also be done in the country of origin (export) as a part ofdgamnce program

in cooperation with the NPPO of the exporting caynfhytosanitary inspections may be applied

to all consignments as a condition of entry or as a part of an import monitoring program where
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the level of monitoring(i.e., the number of consignments inspected) is established based on
predicted risk.

ISPMs 23 and 31 were adopted more than 10 yeardagtheir implementation has fallen short

of expectationeven thoughthe fate of thousands of consignments around the world is decided
every day based on inspection for both the certification of expars the clearance of imports.
Proper implementation of these ISPMs requires a common understanding of the conceptual,
operational, and policy consequences of different inspection designs and their relationship to the
principles of safe tradéGriffin, 2017)

Many NPPOs currently use inspection designs that result in data that is not as useful for risk
management decisions as it could be. In many cases this is because the conceptual background
for inspection is not wellinderstoal by NPPOs. Historical thoughts on inspection vibes its
purpose was to find pests, establish or confirm their identification, determine their regulatory
status, and then take the appropriate (risk management) action. This way of thinking resulted in
countries focusing their inspection data gathering efforts on lists of pest interceptions and action
recordson those pest&nd not on the results of inspection that produced negative finds (where

the data point for inspection = zero pests found).

The WTOSPSAgreement tells us that inspection is a phytosanitary measure and must be fair,
technically justified and applied casgently for similar situations and risk levels. As such,
inspection designs should follow relevant international standards (ISPMs 23 and 31) and pest
actions resulting from inspections should be based on Pest Risk Analysis (PRA), appropriate
adopted ISPMor emergency (urgent) measures.

The RBManualPart lisone of the deliverables resulting from the first International Symposium
for RiskBased Sampling earganized by the North American Plant Protection Organization
(NAPPQO) and the United States Depeent of Agriculture, Animal and Plant Health Inspection
Service, Plant Protection and Quarantine (USPAIS PPQ). The Symposium was held in mid
2017 in Baltimore Maryland USA.The primary objective of the Symposium was to promote
harmonization though a common understanding and shared experiences in the implementation
of ISPMs 23 and 3IThe Symposium Agenda was designed by an RBS Steering Committee
composed of subject matter experts from the three NAPPO member counfitesSympasm

was attended by 122 participants from 27 countrieSymposium speakers and participants
included professionals representing 31 government agencies, 4 academic institutions, 15
industries and 3 international organizations. A Symposium Proceedingsuvbshed in 2018 in

English and Spanish and is available electronically at:
https://www.nappo.org/application/files/4215/8746/3813/RBS _SympasilProceedings
10062018e.pdf and

https://nappo.org/application/files/8915/9350/0775/RBS _Symposium_Proceedings
10062018s.pdf

Since publishing the Symposium Event Report available at ¢
https://www.nappo.org/english/workshops/201-InternationatSymposiundor-RBS and
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https://www.nappo.org/espanol/Talleres/20XTallersobreMuestreo-Fundamentadeen-el-
RiesgeMFR- NAPPO has continued to raise awareness and promote the implementatiRskof
BasedSampling though developing, collecting and making available relevant resources on RBS.
Among these is the Proceedings, a repository diligations relevant to the topic, a narrated
Training Module, and more recently a Sample Size Calculator and a Practical Exercise comparing
the results of percentagbased andRskBasedSampling.The RBS Manugrt Iwill be added as
another resource to assist with the implementation of phytosanitask-BasedSampling.

The RBS Manual Part | can assist/giNgRPOs in reframing their inspection designs in order to
generate statistically valid data that supports a #islsal approach to inspectiorRiskbased
inspection designs provide a consistent and reliable measure of action rateBighirisk
commodities, approach rates for pests, and infestation rates for imported consignmEmts.
process takes time and is iterative, but ultimately results in inspection programs that are better
equipped to identify and rank necompliant imports. Ranking based on pest interceptions and
their associated action rates will help inspectors andgyotnakers identify riskier imports and
then be able to adjust policies and resources (both human and monetary) to maximize the
effectivenessof their inspection programsThis will result in technically justified inspection
procedures.

The RBS Manu&at | addresses the fundamentals of RBS, includift, why, and how
guestions.The emphasis of Part | @ developgng familiarty with RBSjts benefits, and the
practical aspects of its implementation. Part | is designed to provide enough information for early
stepsof implementingthe shift to RBS. Part Il of the Manualo be published in the future
follows with greater technical detail and addiial reference material for more idepth guidance

on implementation of RBS

5|Page


https://www.nappo.org/espanol/Talleres/2017-Taller-sobre-Muestreo-Fundamentado-en-el-Riesgo-MFR
https://www.nappo.org/espanol/Talleres/2017-Taller-sobre-Muestreo-Fundamentado-en-el-Riesgo-MFR

1) North American Plant Protection Organization .
J Organizacion Norteamericana de Proteccion a las Plantas -

/' MEXICO - USA - CANADA

o Y o o) =T OO EUPPPRPRR 2
1. GLOSSARY AND DEFINITIQNS. ...t ee e e 8
2. ACRONYMS AND ABBREVIATIONS......cootiii et 13
3. RBS: FREQUENTLY ASKED QUESTIQNS......ccoiiiiiiiiiiiiin et e e 14
3.1. Whatis RislBased SampPliNg?.........uuu i 14
3.2. D0es RBS require MOIE MESOUICES? ... uuuuuuuuuaaaaeeeeeeeeeeeeeeeeeaeennennnnaaaeeeaaaeeeeeeeeeeeesnnnnes 14
3.3. Isitnecessary to have a statistician to implement RBS?.........ciiiiieiii e, 14
3.4. Are special locations or equipment required for RBS?..........coooviiiiiiiiiciii e, 15
3.5. Isthe implementation of ISPMBANAALOIY?...........uuuiiiiiiiiiiiieiiiee e 15
3.6. Can interceptions represent PESt MSK? ..........oeiiuiiiiiiiiair e 15
3.7. Isinspection an effective phytosanitary MeasUre?............ceivieiiiiiieeeieeeiii e e eeeeen e e eees 15
3.8.  What confidence level is required for RBS2...........uuuiiiiiiiiiiniieeeeeeceeeeeeeeeeeer e 15
3.9. Does RBS require more time than traditionalp@ctioNS2...........coovviiiiiiiiiiiiniiieeeeeeeen 15
3.10. What are the advantages of RBS for countries that mostly trade in small consignment$8
3.11. What data do | need to implement RBS in My COUNIY2........ccocviieiieiiiiinii e eeeeenns 16
3.12. How can countries deal with issues of staff continuity, lack of training and reluctance to

(o] 0= 15 [0 [ 2 SRR UPRR 16
3.13. What options do | have if it is not possible to completely randomize the samples?....... 17
4. INTRODUGCTIOMN. ...ttt e ettt er e e et e e e e e e e e e et e e e e e bneaeetan e eaeeeans 18
4.1. Scope and objectives of the RBS manual..............cceeeviiiiiiiiiiiiiiiieeeeee e 24
N - 10 11 B 10 [0 1= o Uo7 TP 24
4.3, Use Of the RBS MaNUAL..........cccuuiiiiiiiiiiiiiice et 24
5. HOWTO- GUIDE FOR IMPLEMENTRIGKBASED SAMPLING (RBS)......ccccoovveevvvveenne. 26
5.1, PrEIEOUISITES ..o ittt ettt e e e e e e e e e e e e e e e e e e an 26
Lo Y- 11410 T 28
5.3, RANKING. ..ottt e e e e e e e e e et e e e et e e et e a e e e e e aaaaaaaaaaaaaeara—_ 32
6. WHAT IS RISBASED SAMPLING?. ...ttt enr e 34
L I | 0 TS o 1= 1o o F OO TP TP PP PPPPPPP 34
6.2.  Fixed proportion SAMPING........eee e e e e 38



1) North American Plant Protection Organization .
J Organizacion Norteamericana de Proteccion a las Plantas -

/' MEXICO - USA - CANADA

6.3.  RISKBASEA SAMPIING....ceiiiiiiiiiiiiiii e e e e e e e e e e e 40
6.4. RiskBasedSampling systems and POliCIES.........uuciiiiieriiiiiieeeieeeeeie e A2
7. WHY USE RISBASED SAMPLING..... .ottt esaesaevaaeaaeaesaenees 45
7.1.  Perspectives 0N INSPECHON.......ciiii i it e et e e e e e e e e e e aaaaeees 46
7.2. The International Regulatory FrameWQIK.............ccoouiiiiiiiiniiiiiiiiiieeeeee e 48
7.3.  Operational advantages Of RBS...........occoiiiiiiiiie e 52
7.4. Conclusion: Why implement RBS2..........coooiiiccci e 55
8. CASE STUDIES. ...ttt ettt ettt ettt ettt ettt e e e e e anasas e nnannnnnes 57
8.1. Building a riskbbased compliance framework for Plant Protection and Inspection Services of the
Ministry of AQHCUIUIE OF ISTAEL.........coiiiiiiii e 57
8.2. RiskBased Sampling: Experiences from the United States........ccccoeeeviiiiveiiiieeeiiiiiiiiinnes 78
8.3. Mexican experience with Rigas@ Sampling...........ccceeviiiiiiiiiec e, 82
8.4. New Zealand experience with RiBRsed Samplinglnternational developments in
determining levels of interventimin Risk Pathways..............cccooiiiiieiiciccc e 85
8.5. EPPO Approaches to RBased Sampling Riflased Inspection and RiBlased Sampling in
Europe and théVlediterran@an regiON..........c..uuuiiiiiiiiii e e e e e e e e eennnes 91
9. BIBLIOGRAPHLY. ...ttt ae s me e e e e e e aaeaeaas 101
10.  APPENDICES......ootttitiiiiiiitietee e me e e e e e e e e e e e e e aaaaeaeaaaeeeesameeeeeeeeeeeeeeeeees 106
10.1. Appendixl. Sample Size CaCUIBLON ..........ccceeiiiiiieeeece e 106
10.2. Appendix2. Hpergeometric TADIES. ...........uuiiiiiiiiiiiieiieee e 107
10.2.1.Howto useahypergeometric table ..............oueiiiiiiiiiiiii e 107
10.2.2.Abbreviated hypergeometric tables for RBRsed Sampling in commaodity inspection....109
10.3.  AppendixX3. PractiCal EXEICISE........uuuuiuiiiiiiieiiieee e et eeeeeeeeeeee e e e e e e e e e e e e eeeeeeeeaeeeesaanaan 139
10.3.1.Materials and their Organization..................uuviiiiiiieii e 139
10.3.2.CONAUCTING The EXEICISE....iiiiiiiiiiiiiiiieie ettt e e e e e r e e e e e e e e e e e e eee e 140
O RS IR o o] £ (o I o0 o =] o = o 144

7| Page



Acceptance sampling plam type of RBS plan where the cumulative results of inspections of lots
dynamically determine inspection status.g.,reduced,or standardYNAPPO, 2017)

Acceptable level of risk:Concept through which an acceptable probapilievel for pest
introductionis establishedSgrillo, 2004)

Action rate (or noncompliance rate):The number of phytosanitary actions for a particular
volume in a specified pathway. The pathway could be a commodity, location, or type of
movement (e.g., onions, port X, or maritime respectivélyhen pest detections are used as a
proxy for pest risk, diy actionable pest detections are counted to be #mlsed(NAPPO, 2017)

Approach rate:The number of times a specific pest (or pest group/type) is found associated with
a particular volume in a specified pathw@yAPPO, 2017)

ConsignmentA quantity of plants, plant products or other articles being moved from one country

to another and covered, when required, by a single phytosanitary certificat®nsignment may

be composed of one or more commodities or ldt SS RS TAY A (I A[EAO, BBI; daf 2 U ¢
revised ICPM, 2001FAO, 2019)

Efficacy (of a phytosanitary measurgReduction in theprobability ofpestestablishmat that is
achieved by theapplication of a phytosanitary measureor hypergeometric samplingfficacy

may be thought of as the proportion of consignments with prevalence above the fixed threshold
that are detectedat a specifiecconfidence leve(Sgrillo, 2002)

Effectiveness of inspectionfhe degree to which the inspection is successful in finding a pest.

Establishment (of a pestPerpetuation, for the foreseeable future, of a pest within an aaétar
SYiNE ®wC!hX mMdppnT NBEDJAEASR L{ta FEORWppT Lttt/ X

Euphresco: Network of organisations funding research projects and coordinating national
research in the phytosanitary are&uphresco is hosted lige European and Mediterranean
Plant Protection OrganizatiorEPPO

Infestation level:The infestation level is defined as the percentage or proportion of infested units

in the consignment or lot. The infestation level of the conmignt is not likely to be known. The

level of infestation to be detected should be fixed by the NPPO so that a sampling regime can be
established OEPP/EPPO, 2008y LY FSa i SRé Ay (GKA & O2gyuarkné NB TSI
pests or actionable pests.
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Infestation rate: The total number of units estimated to have actionable pests in a specific volume
(usually a consignment) based on sampling results.

Inspection: Official visual examination of plants, plant productsather regulated articles to
determine if pests are present or to determine compliance with phytosanitary regulations [FAO,
MppPnT NBDJAASR C! hX (MAPGROIO) F2NXSNI & aAyaLlSOoiles

Inspection unit (also known as the sample wn The unit of a consignment designated for
sampling and inspection purposes (e.g., a plant, a box, afPO, 2017)

Inspection efficiency (or pest detection rateY.he likelihood of finding a pest or pests that are
present on a commoditfNAPPO, 2017Inspection efficiency is important because it affects our
estimates of how many pests or infested shipments inspectors will find and should inform
sampling design and managemaeildcisions.

lfaz 1y2e6y aidl GAdadghs Odridble @epdnds mastlySoyl Adgawdiidieditian &
inspectoris atpest detection We know thatinspectorefficiencyis never 100%gven though

many sampling designs assume 100% and ignore this factalg¢ulations. The bestvailable

data shows it is somewhere between 20% and 80% (although 80% is probably rare and would be
a generous assumption)Assumptions regarding inspection efficiency should be carefully
considered irsamplecalculatiors, giventhat they can affedbias outcomes. It is important to be
consistent in efficiency assumptionsp even if the inspection results are biased, they can be
analyzed and compared for riflased adjustments.

Laboratory testingExamination, other than visudy determine if pests are present using official
diagnostic protocols. Diagnostic protocols describe the minimum requirements for reliable
diagnosis of regulated pests. Laboratory testing is often combined with inspection in a tiered
approach to detectiorand identification(EFSA Panel on Plant Health (PLH), 2018)

Leakage rate (also known as slippag&gtimated number of undetected actionable pests in a
specific volume. Alternatively, the estimated numbercohsignments in a specific volume that
are infested with actionable pests batereleased without actiofNAPPO, 2017)

Level of confidence: The level of confidence corresponds to the percentage of success in
discovering a defedOEPP/EPPO, 20086) this context defect is understood as pest.

Lot: A number of units of a single commaodity, identifiable byhitsnogeneity of composition,
origin etc., forming part of a consignment [FAO, 196®0O, 2019)

National Plant Protection Organization (NPP@fficial service established by a government to
discharge the functions specified bByK S Lt t / @C! hX mMdpdbnT F2NX¥SNI & «a

6y I (A EAXD, 20008 8
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Outbreak: A recently detected pest population, including an incursion, or a sudden significant
increase of an established pegbpulation in an area [FAO, 1995; revised ICPM, 20080,
2019)

Pathway: Any means that allows the entry or spread of a pest [FAO, 1990; revised FAO, 1995]
(FAO, 2019)

Percentagebased sampling:Establishing the sample size for inspection based on a percentage
of the lot size.

Pest: Any species, strain or biotype of plant, animal or pathogenic agent injurious to plants or
LI Fyd LINPRdAzOGAD b2GSY Ly GKS LtSN¥Y: oL a dyed «as ani
revised ISPM 2, 1995; IPPC, 1997; CPM, ZB2%), 2019)

Pest action rateNumber of quarantine actions performed on a commodity divided by the total
number of inspections performed on that commod{tyAPPO, 2017)

Pestrisk managementEvaluation and selection of options to reduce the risk of introduction and
spread of a pesfDevorshak, 2012)

Phytosanitary import requirements: Specific phytosanitary measures established by an
importing country concerning consignments moving into that country [ICPM, 2608), 2019)

Phytosanitarymeasures:Any legislation, regulation or official procedure having fhgpose to
prevent the introduction or spread of quarantine pests, or to limit the economic impact of
regulated nonquarantine pests [ISPM 4, 1995; revised IPPC, 1997; ICPM, 2002] The agreed
interpretation of the term phytosanitary measure accounts for tietationship of phytosanitary
measures to regulated nequarantine pests. This relationship is not adequately reflected in the
definition found in Article 1l of the IPPC (199PAO, 2019)

Probability: Defined depending on philosophical perspective: (1) the frequency with which
samples arise within a specified range or for a specified category; (2) quantification of uncertainty
as degree of belief regarding the likelihood of a particular range or caye@FSA Scientific
Committee, 2018a). Probabilities are often expressed as proportions or as percel(Eeea
Panel on Plant Health (PLH), 2018)

Quarantine pestA pest of potential economic importance to the area endangeheaeby and
not yet present there, or present but not widely distributed and being officially controlled [FAO,
1990; revised FAO, 1995; IPPC 19BA0, 2019)

Regulatednon-quarantine pest. A nonquarantine pest whose presence in plants for planting
affects the intended use of those plants with an economically unacceptable impact and which is
therefore regulated within the territory of the importing contracting party [IPPC, 19540,
2019)
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Risk:The likelihood of the occurrence and the likely magnitude of the consequences of an adverse
event to animal or human health in the importing country during a specified time period, as a
result of a hazardCBD, 2018)

RiskBased Inspection (RBIfninspectiondesignthat concentrates effort on sources of imports
with problematic inspection historigdNAPPO, 2017)

RiskBased Sampling Approach (RBSA)An approach to inspections that prescribes sampling
frequencies based on compliance history, origin, and intended use of the comn{diA§PO,
2017)

RiskBased Sampling (RBSHamplingthat takes account of the probability of detection to
determine the sample size for an inspectiofhe number of items to be inspected will vary
depending on the level of infestation to be detected, the size of the consignment, and the pest
risk. In RBSsampling frequenciesare based on therelationship between actionable pest
detections and specific inspection variables (e.g., type of commodity, origin, consignee, etc.)
(NAPPO, 2017)

Safetrade: The objective that isachieved by implementing phytosanitary measures that are
justified by the risk, recognizing that neither unrestricted trade nor fully restricted trade is a
feasible objective.

Samplesize: The sample size is the number of units selected from the lot osigament that will
be inspected or teste@FAO, 2016a)

Sampling inspectionSampling for phytosanitary inspection of consignments or lots is a form of
WRAAO2OSNE &l YL AYy3IQad {F YLI Sa [InnEntadilbtjwihgut FNR Y |
replacement of the units selected. The consignment or lot is rejected if one or more defects are
detected in the sampl€OEPP/EPPO, 2006kests or regulatedrticlestargetedin phytosanitary

inspectiond NB O2y aARSNBR GRSTSOGa¢ o

Singlewindow: A facility that allows parties involved in trade and transport to lodge standardized
information and documents with aingleentry point to fulfill all import, export, and transit

related regulatory requirements.

Skiplot sampling: Inspection designs that allow for consignments to be released without
inspection.

Strength of phytosanitary measureshe level of restrictiveness achieddrom the application
of prescribed phytosanitary measures. The term comes from Article 1l of the IPPC (Use of Terms)
in the definition of pest risk analysis:

GXGKS LINRPOS&aa 2F S@lFtdzdAy3a o0A2ft23A0FE 2NJ 210k
whether a pest should be regulated at@ strength of any phytosanitary measurde be taken

v v oA

F3rAyad AGTé O6SYLKIaira FRRSRO
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Note. The strength of measures is not the same as the efficacy of measures. Measures may be
effective at reducing risk without being restrictive and likewise, measures may be restrictive
without being effective at reducing risk. For instance, many measuatsate normal industry
practices, (e.g., washing fruit), are effective for risk mitigation without being restrictive. On the
other hand, prohibition is highly restrictive to trade but often increases the risk because it
encourages smuggling. As impliedtbg definition, the strength of measures is strongly related

to pest risk analysis where the factors of restrictiveness and effectiveness are weighed with other
factors in the risk management process.

Targetdetection level: The level of detection for gsence of a pest or contaminant that is based
on the risk and practicatonsiderations, and accounting for relevant statistical parameters
affecting the probability.

Example:A target detection level of 5% means that the detection process, inspectin,
surveillance, or laboratory testing designed to detect a pest or contaminant when its presence
exceeds 5% with 95% confidence.

Technicallyjustified: Justified on the basis of conclusions reached by using an appropriate pest
risk analysis or, where applicable, another comparable examination and evaluation of available
scientific information(FAO, 2011)

Test: Official examiation of plants, plant products or other regulated articles, other than visual,
to determine if pests are present, identify pests or determine compliance with specific
phytosanitary requirements [FAO, 1990; revised CPM, 20480, R19)

Tolerance levelTolerance level refers to the percentage of infestatioraiconsignment or lot
that is the threshold for phytosanitary actiggAO, 2016a)

Visual examination:Examination using the unaided eykens, stereoscope or other optical
microscope [ISPM 23, 2005; revised CPM, 2(HA8D, 2019)

WTOSPSAgreement:World Trade Organization Agreement on the Application of Sanitary and
Phytosanitary MeasurgsWTO, 2019)

Note: other pertinent definitionsre includedin the text of ths manual when the term is
introduced orcan befound in ISPM 5 Glossary of phytosanitary terms and RSPM 5 Guidelines for
the establishment and application of emergency actions and emergency mesasure
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2. ACRONYMS AND ABBREVIATIONS

ALOPAppropriate Level of Protection

APHISPPQ:Animal and Planitiealth Inspection ServicéPlant Protection and Quarantine
ASEANAssociation of Southeast Asian Nations

CBD Convetion on Biological Diversity

CPHSTCenter for Plant Health Science and Technology

EFSAEuropean Food Safety Authority

EPPO: European and Mediterranean Plant Protection Organizat@EPP: Organisation
Européenne et Méditerranéenne pour la Protection des Plantes)

FAO: Food and Agriculture Organization of the United Nations

IPPC:International Plant Protection Convention, as deposited in 1951 WAKD in Rome and as
subsequently amended [FAO, 1990; revised ICEM1](FAO, 2019)

ISPM:International Standards for Phytosanitary Measures
NAPPONorth American Plat Protection Organization
NARPNational Agriculture Release Program (US)
NPPONational Plant Protection Organization
OSCEOrganization for Security and ©peration in Europe
RBSRiskBased Sampling

UNECEUnited Nations Economic Commission Europe
USDAUnited States Department of Agriculture

WTOSPSWorld Trade Organization Agreement on the Application of Sanitary and
Phytosanitary Measures (1994)

WTOTF:World Trade Organization Trade Facilitation Agreement (2017)
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3. RBS: FREQUENTLY ASKED QUESTIONS

Robert Griffiit, Stephanie Bloen and Maribel Hurtadé

1. National Coordinator for Agriculture Quarantine Inspection USDA, APHISRe®@d
2. Executive Director fahe North American Plant Protection Organization
3. Project Manager for RBS

3.1. What isRsk-BasedSampling?

RiskBased Sampling (RBS) is an inspection design that takes account pfaihebility of
detection to determine the sample size for an inspectitinconsistently achieves a specific level
of detection and confidence and is adjusted to correspond to diffelevels of risk.This means
that the number of items to be inspected will vary depending on the level of infestation to be
detected, the size of the consignment, and the pest fisk. additional information see Chapters

4 and6.

3.2. Does RBS require more resrces?

The objective of RBS is not to increase or decrease the resources devoted to inspection, but rather
to maximize the effectiveness of existing inspection effoltsmany cases, the NPPO will realize
resourcesavings as unnecessary inspection effort on large consignments is reduced. In other
cases, the inspection effort will be increased as more effort is devoted to small consignments that
had been undeinspected in the pastRBS provides the basis for oljeely measuring and
comparing the pest risk for different consignments based on actionable interceptleors.
additional information see Chaptét

3.3. Is it necessary to have a statistician to implement RBS?

RBS is based on conventional statistical concéps are weltknown and widely practiced in
research and other disciplines where sampling is done (e.g., quality control in manufacturing).
The simplest implementation of RBS requires only a calculator or table to determine the sample
size for a specifitevel of detection in a specific size consignment and to randomize samples.
However, he results of RBS inspections provide data which is useful for many other analyses
which can take advantage of statistical expertis€&nsistent inspection results makepossible

for phytosanitary actions to be correlated to numerous different variables such as pests,
pathways, ports, or any other trade variable. Infestation rates can be calculated for individual
consignments, true approach rates can be calculatedteacked for pests, and the same can be
done for action rates on commodities/pathway=or additional information see Chaptersaand

10.
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3.4. Are special locations or equipment required for RBS?

Randomization of the sample universe provides statistical confidence and promotes the detection
of pests and trends that might be otherwise unnoticed. Enough secure space and equipment for
unloading and manipulating cargo reededto ensure access to eme sample unit in a
consignment for a full random inspection. Conditions and resources may limit the possibilities
for full and frequent randomization, but the more randomization that can be done, the higher the
confidence in resultg-or additional infamation see Chaptes.

3.5. Is the implementation of ISPMs mandatory?

Article 3 of theWTOSPS I NB S Y Sy (iMetnlietsshafilzase thiir sanitary or phytosanitary
measures on international standards, guidelines or recommenda@nghasis added). Because

the IPPC is the standard setting organization specifically identified WT@SP3greement to
provide international standards for phytosanitary measures, the ISPMs are obligations under the
WTOSP3Agreement even if they are not legally binding for Canting Parties to the IPPC.

3.6. Can interceptions represent pest risk?

The number, type and frequency of interceptions that require phytosanitary actions are indicators
of risk and can be useful as a proxy for risk in inspection designs. The actiaalsscific pests

will vary. A Pest Risk Analysis (PRA) is needed for a full characterization of individual pests or
pathways For additional information see Chaptér

3.7. Is inspection an effective phytosanitary measure?

Inspection is rarely 100% amhever 100% effective. Thergalways some probability that pests
will be missed because pests have different levels of detectability and inspectors have different
levels of efficiencyFor additional information see Chaptér

3.8. What confidence level is reqred for RBS?

The statistical convention for confidence is 95%, i.e., if confidence is not expressed, it is assumed
to be 95%. This means that 95 times out of 100, the results will be correct, or 5% of results can
be incorrect. Higher levels abnfidence require higher rates of sampling and vice vefsa.
additional information see ChapteEsand 10.

3.9. DoesRBSequire more time than traditional inspections?

RBS does not require more time or economic resources than traditional inspection designs. For
example, when compared to percentabased inspection of large consignments, RBS sample
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sizes are smaller and have specific levels of detection and confidenSe@@Biizes the work of
inspectors allowing them extra time to focus on inspection of higher risk consignments.

3.10. What are the advantages of RBS for countries that mostly trade in small
consignments?

RiskBasedSampling schemes allow inspectors to calcalatspecific level of detection therefore
allowing them to justify the level of inspection resources needed to reach the appropriate (or
desired) level of detection.

3.11. What data do | need to implemenRB3n my country?

A RiskBased Sampling Excel workboakas developed(Chapter 10, Appendix 1)to assist
countries in collecting and organizing inspection data and to assist in determining sample sizes
and randomizing samples for inspection. The workbsloéuld be veryseful for countries that

do not have dat collection systems in place. The workbook has the following sections:

Sample size calculator

Database to collect inspection datapfeadshedt
How to randomize samples for inspection
Directory of Importers

Directory of Exporters

Directory ofProducers

o0 T

The database fields include basic parameters that countries should collect when performing
inspections at portsairports,and border crossings. The database will provide historical data that
will allow countries to analyze trends for future phementation of RBS. The Excel workbook is
freely available and downloadablefrom the NAPPO website at this linkg
https://nappo.org/english/learningools/samplesizecalculator

3.12.How cancountries deal with issues of staff continuity, lack of training and
reluctance to change?

Member countries of the World Trade OrganizatoW/TO- have the obligation to applRBSas
stated in Article 5, item 2 of th&/ TOSP3\greement drithe assessent of risks, Membershall

take into account available scientific evidence; relevant processes and production methods;
relevant inspection, samplin@nd testing methods; prevalence of specific diseases or pests;
existence of pest or diseaser free areasrelevant ecological and environmentdnditions;
FYR ljdzZl NI yiAYS @nhithe T Sratle Babllation Aggegniest, Ariilieem 4:

G991 OK asBaléo@éhiratecustoms control and, to the extent possible other relevant
border controls, orhigh-risk consignments and expedite the release ofiisk consignmentX ¢
(emphasis supplied)
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Therefore we recommend that competent regulatory authorities around the waniclude RBS
concepts in technical documents that support/inform inspection/sampling activities such as
manuals, guidelines, and proceduresgttsure that those responsible for inspection understand
and apply the concepts. In addition, inspectors shoutaree training on RBS to insure they grasp
the conceptsunderstandthe advantagesand recognize how important the application of RBS is
for inspection activities.

The lack of welestablished and accepted parameters for sampling records becomes an
opportunity to countries to include the required parameters for RBS analysis and implementation
Ay (KS O2dzyiUNEBQA aAy3atS gAYyR2g FT2NJ F2NBAIY
time and resources through intenstitutional coordination betweethe NPPO and customs, and
the processes automatization, simplification and standardization.

3.13.What options do | have if it is not possible to completely randomize the
samples?

If randomization is not possible, RBS can nonetheless help deteth@rappropriate sample size
to make the inspection results meaningfibr additional information see Chapset and6.
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Robert Griffit and Maribel Hurtada

1. National Coordinator for Agriculture Quarantine Inspection USDA, APHISRe®@d
2. Project Manager for RBS

For over a centuryinspection has been the most widely used and commonly applied of all
phytosanitary measures nspection is the primary means for phytosanitary officials to verify
compliancewith import requirements and a key factor in motivating producers and shippers to
recognizeand address phytosanitary concernie fact that the international movement of
people and goods is subject to inspection is often sufficient motivation for cangdi whether

or not anything is inspected.

The threat of inspection, or ra#r the

fear of negative repercussions from the
results of inspection, can be a powerful
motivation against smuggling or other
non-authorized movement of goods
Knowing and accepting that inspection

IS a deterrent but not a foolproof
safeguard against pésintroduction,

raises questions regarding the desiftectiveness of inspectioand its role irrisk management
According to Article IV of the International Plant Protection Convention (IPPC), one of the primary
responsibilities of a nationaplant protection 2 NA | Yy AT I (i A 2 tie idsfettionhaf A &
consignments of plants and plant products moving in international traffic and, where appropriate,
the inspection of other regulated articles, particularly with the object of preventing the
introdudion and/or spread of pests ® CKAA YIYRFEGS O20SNEB | YdzZ (A
which inspection is used, includingerifying the integrity of a consignment, checking
documentation, and collecting trade information.

Inspection has been the most widely used ¢
commonly applied of all phytosanitary measures &
it is the responsibility of the national plant protectic
organizations (NPPO).

These aspects of inspectioomplement the focus on determining whether a consignment meets
phytosanitary requirements. In most cases, sampling consignments to visulgtgct the
presenceof quarantine pestor regulated nonquarantine pestss the key to determining the
phytosanifiry status of consignments. This procedure typically results in decisions regarding
actions that will be takerto mitigate the risk of pest introduction. It also provides useful
information for evaluating the potential risk associated with similar anidrieishipments (of, for
example, the same commaodity, of commoditiesfrom the same country).

The IPPC developed and adopted International Standard for Phytosanitary Measures (ISPM) 23
(Guidelines for inspectigpin 2005. This was followed by the adoptiof ISPM 31Methodologies
for sampling of consignmerjtgn 2008. These complementary standards identify inspection as a
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risk management procedure and point to the need for inspectiobdadechnically justifiedand
fairly applied in the same way as other phytosanitary measures.

The standards recognize that different

inspection designs and methods WwillThe |PPC developed and adopted Internatic
produce different outcomes which can giandard for Phytosanitary Measures (ISPM)
substantially affect trade and trade (g ijejines for inspection) in 2005, followed by

policy. . Proper |mplementat|on of adoption of ISPM 31 (Methodologies &ampling of
these ISPMs requires a common . .
consignments) in 2008.

understanding of the conceptual,
operational, and policy consequences
of different inspection designs and
their relationship tothe principles of safe trade reflected in the World Trade Organization
Agreement on the Application of Sanitary and Phytosanitarydess (theNTOSP3greement)
(WTO, 2020a3and complemented by the IPREAO, 1997)

The disciplines created by tMWTOSP3\greement are designed to ensure that barriers to trade
which have the objective of providing protection are not overly restrictive or politically motivated.

It creates a regulatory focusn safe trade as a singular objective, recognizing that neither
extremes of exaggerated protection nor completelgen trade are desirable. From a practical
standpoint, this translates to a much stronger role for analysis and gathering-despecially
inspection data- needed to understand where, when, how, and hstrongly risk management
measures should be applied. This is where the role of inspection as a phytosanitary measure
becomes critical for justified risk management. That is not to question the value of inspection as
a deterrent, but ratheto ask whetheinspection is being applied consistently and in a defendable
way based on rislas envisioned by th&/TOSP3\greementand is technically justified according

to the IPPC.

Assuming that aINPPOs and theinspection agencidbranchesare also striving fio more

efficient and effective pest exclusion, there are additional questions about whether sampling is

the best strategy. Other important questions are whether the information derived from
inspections is helpful for informing inspectors about specifeaarof risk=targeting), helping

NPPOs to better allocate inspection resources for risk managemgmiafitization), identifying

changes in risk=trend analysisf YR 2 0 KSNJ LINPOS&aasSa GKIF G adzli2 NI
limited pest exclusion resources as part of nsknagement.

The primary assumption behind the use of inspection is that the pesisrafern aredetectable

The organism or its signs/symptemust be visually discernible and distinct enough that there is
little potential for confusion with nofpest organisms or other conditions. However, some pests
are not detectable without specialized procedures or laboratory testing. Others have very
different levels of detectability. These differences contribute variability to the interpretation of
inspection results and the design of inspection programs.
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Inspection itself does nothing to
change pest status.lt is the actions The primary assumption behind the use of inspect
taken because of inspection that s that the pests of concern adetectable.

ultimately determine how pest risk is
changed. Atan operational level, these

decisions will usually be consignment acceptancad action), consignment rejection, or the
application of other phytosanitary measures (e.g., treatment). It is impbtiaremember that
each pest interception and the collective history of interceptions also have the potential to
contribute valuable data for a better understanding of the risk associated with the pest(s),
origin(s), and pathway(s).

Since inspection is rarely 100% and
Each pest inteeption and the collective history ¢ always involves a degree of error and
interceptions have the potential to contribut variability, the acceptance of a
valuable data for a better understanding of the ri tolerance is inherent in the use of

associated with the pest(s), origin(s), a Inspection as a risk management tool.
pathway(s). Inspection is essentially equivalent to

sampling against the probability fo

detection. This means that there is
always some probability that pests will not be detected. Inspection is therefore not an
appropriate stanealone strategy if thelltimate objective is ensuring pest freedom.

By acknowledging the role of probabylitNPPOs can understand the important role of basic
statistical concepts such as the acceptance of a tolerance and the lingsibmfaddlence Following
this is the need to identifytarget detection levelsto form the technical requirements for
inspection hat make it a useful tool for risk managememtcceptance of a tolerance and
variability is inherent in the adoption of inspection as a phytosanitary procedtwethis reason,
inspectioncamot be aligned with risk management without an understandingtioé level of
tolerance and variability that is associated with the procedure.

The discipline that is most critical to understanding the correct application ofbaskd
inspection isacceptance samplingrhe application of this statistical concept in risk management
allows us to determine whether inspection is the most approprigtgtosanitary measure to use

for managing pest risk and the characteristics of a proper inspection design, recognizing the
concepts otolerance associated with the probability of detection and consideitiegimitations

of confidence iracceptance sampig.

For examplejnspectingtwo boxes of fruitfrom a total consignment of ten boxes and finding
them free of pests does not provide absolute assurance that all ten boxes are free of pests. There
is some probability that pests occur in the remaining bsyand there is a degree of uncertainty

(both variability and error) associated with the two boxes that were inspected. The issues that
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must be considered are tHevel of tolerance and confidence that are considered acceptable, and
the level of consistency (or the range of variability) in inspection.

Visual inspection of bananas. Commercially produced bananas are typically grown under covers that discourage
pest infestation. Pests are also easily detected on their smooth yellow surface.
Source- https://www.usda.gov/media/blog/2013/01/09/newvisionrmeansbetter-inspectionservicesfruits-and-

vegetables

Note here that the concept of tolerance applies to the entire population @hire consignment),

not only to the sample The level of pest presence in a sample is properly known as the
acceptancelevelt KS O2y OSLJI 2F (G2t SNIyOS Aa 2FG4Sy YAial
to rejection based on a single pest detection in a sample. The correct designatiareris a
acceptance levelhich translates to some tolerance in the population based lus gize of the
population,the size of the sample, and the confidence level.

Arisk-based inspectios one that has as its objective to detectiefined level of pest prevalence
with a specific level of confidence and

then adjust inspection frequency
A riskbased inspection is one that has as its objec! and/or inspectionintensity to the risk

to detect a defined level of pest prevalence witr Pest interceptions are used to
specific level of confidence and then adjusts inspec represent risk in an operational sense.
frequencyand/or intensity to the risk. It is important to recall that &l

interceptions are not equally risky, but
the number of interceptions can be a

useful indicator of relative risk. A pest risk assessneautt of the PRA procesis)needed for the
true risk of interceptions to béully understood.
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Arisk-based inspedon differs froman inspection that is based on arbitrary or intuitive criteria,

or one that is designed only for operational conveniend®y establishing reference points
(inspection objectives) and a means to measure the results, it becomes possibdéatiby, in an
analytically defendable and transparent manner, the areas where inspection resources are most
needed, and the level of resources requirka proper inspection These determinations then
correspond with theacceptable level of risand thestrength of phytosanitary measurds be
applied.

Managing for a fixed (pest) prevalenced defined detection level) results in larger or smaller
sample sizes depending on the consignment size. This is a fundamental point to understand for
risk-based inspection. A ridkased inspection design will aim balance the resourceavailable

for inspection with the need to detect specific levels of pe®valence.

This means that the maximum allowable prevalence would be a fixed value associated with a fixed
confidence. The result is a sampling

design where the sample size varieslvI g f fixed ¢ | defi
according to the corignment size and anaging for a fixed (pest) prevalence (a defin

the intensity of inspection is adjusted detection level) results in riger or smaller sample
to the risk and to available resources.SZ€s depending on the consignment size.

This approach maximizes the risk
management value of inspection by
focusing more inspection effort on higher risk imports d@sk on lower risk imports.

Asample sizealculatoror hypergeometridable greatly simplifies the process of determining the
appropriate sample size to consistently detect the same level of infestation from different
consignment sizeeeChapterl0 Appendices 1 and)20nce we a@ able to consistently detect

the same level of infestation in each consignment, we can legitimately congmarggnments

and calculate true approach rates for pestshe number of different quarantine pests found
associated with a specific number of carsnents) andlesiredaction rates for pathways=(the
number of phytosanitary actions required for a specific number of consignments of the same
commodity), entities, and countries of orig{@riffin, 2017)

Traditional operational inspections also frequently stop when a pest is foawat) ifthe entire
sample hasot been inspected. The rationale for this is that pest presence represents non
compliance, which usually changes the phytosanitary status ofadhsignment. As noted above,
inspection is not absolute. The detection of one pest does not nthahit is the only pest
present, and failure to detect a pest does not mean that a shipment isfpsst The entire sample
must be inspected, and the full nel¢s recorded to understand how many different pests may be
present and the degree of infestation in a way that can be compared and and{yaéh, 2017)
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Full inspection of a statistically derived
RBS requires adjusting the sample size to corresy sample size not only provides a more
with the conggnment size for a consistent level complete picture of norcompliance,

~ A s oA = o7

RSGSOGAZ2YX | YR AyalLlSOd; butthe results support much more
robust analyses of appazh rates for

pests, action rates for the pathway,
entity, or country, and infestation rates for the consignment. A data stream based on a history of
consistent sampling allows for the analysis of trends and supports ranking and prioritization for
risk maragement as well as resource allocation for inspecfi@riffin, 2017)

In addition to adjusting the sample size to correspond with the consignment size, and inspecting
the full sample, it is also crucial that the sampling be truly random. This is very important from
the standpoint of statistical validity. It

is also one of th most difficult aspects =~ 3 5 )

of RskBasedSampling for inspectors AU Aa |t a2z ONHzZOAIf UuKF

to embrace because their tendency isfrom the standpoint of statistical validity.

to bias the selection of samples for the

detection of pests based on their

experience and expertise. Asking an inspector to inspect a sample that he/skendbbelieve

will have a pest, while also ignoring part of the consignment wheskshe mightfeel more
confident about detecting a pest, is counterintuitive and may be demoralizing to inspectors
accustomed to demonstrating competence by their selectibrampleqGriffin, 2017)

There are two main problems with the intuitive or haphazard sampling that has dominated
traditional inspection around the world. The first is that it lacks statistical validity. This makes
inspectionresults inconsistent and much less valuabléhe long run The second problem is that

it strongly favors the detection of pests that have been previously detected, making it more
difficult to become aware of new pests or see changes in approach rates, infestation patterns,
and new outbreaks.

While a random saple may miss a pest that the inspector believes is present based on
experience, it has a higher likelihood of finding pests that are unanticipated by the insp&stor.
noted above, all inspections have some probability of missing pests, sometimes knskppage

or leakage, buensuring that inspection results have statistical validity is key to using the results
for better identifying differences in risk. Discovering new pests and unanticipated infestation
patterns is likewise importan(iGriffin, 2017)

Based on the discussions above, the best inspection designs have the following sampling
characteristics:
w The sample size corresponds to a fixed detection level for a specific consignment size;

w The samples are randomly seledt
w The full sample is inspected, and all resaltsrecorded.
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Inspections with these design elements provide more and better data to support risk and resource
management decisions. When fairly and consistently applied, such inspection designs are also
technically defendable and greatly expand opportunitiessioNPPO to conduct a range of useful
analyses (including adjustments in inspection intensity and/or frequency to focus more effort on
higher risk commodities and away from lower risk commoditiesyeby creating incentives for
producers to reduce risk. This is consistent with the obligations of NPPOs under the IPPC, the
WTOSP3\greement, and the Risk Management provisions of the recently completed and ratified
World Trade Organization Traéraciitation Agreemen{WTO, 2014)

4.1. Scope and objectives of the RBS manual

The RBS Manuad a resource to support global harmonization in the design and analysis of
inspection procedures by NPPOs. It connects with the objectives ofPfR€and the IPPC
Strategic Framework 2022030, particularly to assist with the implementation of ISPMa28

31, and the ISPM 31 explanatory document available here
https://www.ippc.int/static/media/files/publications/en/201306/04/1252507962732 ispm31

ed in_format 201304232112en.pdf

TheRBS Manualan also be used to develop procedural guidelines and policy frameworks and to
inform training programs at the national level. The manual provides options, examples and case
studies for competent authorities to use to design;design, evaluate and magea inspection
policies and procedures that will provide margefuland better data to support risk and resource
management decisions in their NPPO.

4.2. Target audience

The RBS Manuak intended for use by policy makers and analysts within the competent
authorities responsible for import and export inspections. In addition, the manual is a technical
reference for officials designingyaluatingand managing those measures. The mdmoay also
provide the documentary basis for developing training tailored to the specific needs of a country.
The manual can also be useful to inspectors as a technical reference for operational decision
making, (e.g., calculating sample sizes). Produgsemgorters, exporters, brokersand other
stakeholders may also find the manual useful to help understand the proper role and application
of inspection as a phytosanitary measure.

4.3. Use of theRBS Mnual

National phytosanitary policies and phytosanitarypestion designs are the sovereign domain of
each NPPO. Recognizing that every country has unique conditions and challenges, this manual
provides guidance to assist competent authorities with understanding and adapting their
individual policies and procedes to be consistent with their SPS and IPPC obligations without
prescribing specific changes. Likewise, thanual supports implementation of WTO Member
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Risk Based Sampling

obligations for risk management under the Trade Facilitation AgreementmBmnealprovides a
range oftechnical detail for NPPOs interested in different levels of sophistication in their RBS
designs.

TheRBSManual is divided intawo parts The first provides background and basic guidance for
beginning to understand and implement RBS. It includes FAQs and case studies to help relate the
guidance to operational realities. The second section provatitional detailed technical
explanationsincludingtools, formulas, and other reference materfar advance applications of

RBS by NPPOs

Carefulinspectionselection and culling in the packing operatiwgipensure pesfree products.
Source- https://www.gob.mx/cms/uploads/image/file/578855/punto_inspeccion.jpeg
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5. HOWTO- GUIDE FORIPLEMENTINRISK
BASED SAMPLING (RBS)

Robert Griffitand Maribel Hurtadc?

1. National Coordinator for Agriculture Quarantine Inspection USDA, APHISRe®@d
2. Project Manager for RBS

The implementation of RBS will be a different experience for every cgumityaking some time

to examine the characteristics of RBS that are likely tsitmélarfor all countries is a useful way

to begin building new national inspection designs that are internationally harmonized. In many
cases, the shift from traditional ipsction designs to RBS will most likely requsignificant
changes in regulatory policy amaspection practice. These changes do not necessarily translate
into needing additional(monetary or human)resources, but they do require effort and
commitment flom the phytosanitaryregulatory and inspectionauthorities. Above all, a
thoughtful, phased process is important to provide the best opportunity for success.

The discussion below covers the main areas that countries need to address and the procedures
they need to begin implementing RB&. is organized into three sections representing generic
steps that every country can adapt for their own RBS implementation process. It begins with
prerequisites to establish the foundation. This is followed with singampling designs to
become more aware of sampling issues and familiar with statistically designed sampling. The last
step leads to rankingwhich uses the data from sampling to identify higher and lower risk
consignments based on interceptions. Flowckdrave been added tdustrate the discussion.

5.1. Prerequisites

The first and most critical aspect of RBS implementatioenguring that relevant personnel,
including inspectors, policy makers, and regulatory leaders understand and embrace the
underlyingconceptsof RBSThe commitment to RBS shoudd motivated byrecommendtions

of internationalstandards (ISP&23 and 31)andbyan2 NB | y A tommitmny tORBSasa

more efficient effective, technically justified and transparent wayonduct inspection. This may
seem like a simple and obvious prerequisite, but the difficimtghiftingto RBSrom traditional
inspection procedures that have been used for over a century shail@eunderestimated.

Special attention is needed to train inspectors
who are accustomed to using their experienceThe first prerequisite to RBS implementatior
and judgment to determine where, what, how, the combination of training and commitmer

and how much to sample during inspection.to ensure that the concepts are understo
Without proper training to provide inspectors ;. sunported.

with a workingknowledgeof RBSthey may be
confused and resistant to change. One point
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that is important to emphasize here is that inspectors must still strive to be good inspectors (that
is, effective at finding pests) but by followifegmbracingRBS, they greatly enhance the abifdy
their countryNPPQto appreciate, defend, and benefit from their work.

Statisticss anotherimportant prerequisite. There is clearly a statistical background to RBS. The
statistics used for RBS are not new, compiexsophisticated. Nearly all personnel with scientific
training in their background will have been exposed to the statistical concepts underlying RBS,
and sciencébased organizationske NPPOsusually have statisticians or statistically trained
personné within their ranks. NeverthelessomeNPPOs may not feel comfortable or confident
that they have the statistical knowledge/credibility necessary for training and deeisaking
related to designing and implementing RBS.

Over the long term, NPPOs shaul
The second prerequisite to implementing RBS consider either building internal

establishing adequate statistical expertise. This d statistical expertiseor establishing a
not mean hiring a team of statisticians but rathi relationship ~ with an  outside
developing basic statiical competency within the organization — such as  another
NPPO and establishing links to experts for m government agency or university to

sophisticated inputs as needed. provide ongoing statistical suppotb
their agency In the short term, and to

begin the process of shifting to RBS,
simply consulting a statistician may provide sufficient reassurance.

It is important to highlight that RBS

RBS implementation requires a balance betwe implementation  requires a balance

the pure application oftatistical concepts and th¢ P€tween the Suri appllcat_lonl of Stl"?‘t_'St'Calf
practical realities of inspection. concepts and the practical realities o

inspection For example, statistita
convention holds that true random
samples are needed for maximum
confidence. The reality is that it may not be practical to completely unload a consignment and
randomize alits contents In fact,unloadingmay increase the risk of pest escape! Theamns

that an approach needs to be adopted which randomizes samjpdinifpe extent safely and
practically possible, recognizing that the results will suffer from lower confidence. Whenever
possible, a full random sample may be taken for comparison to exploderstandthe degree

of lost confidence. These types of comparisons require statistical expertise beyond what is
needed for routine analyses.

A simple data collection mechanism is essential to capturing inspection results for later ar
NPPOs should consider developing such systenwornijunction with Customs to avoi
duplication, increase efficiency and enhance collaboration for Single Window implemen
under the WTO Trade Facilitation Agreement.
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The final prerequisite for implementing RB%structure for data collectionAgain this may seem
obviousand it is highly likely that most countries have some data collection mechanism in place.
The focus here should be on anticipating the needs for RBS and capturing the essential data for
analysis

5.2. Sampling

The first step tamplementationof RBSs understanding the nature of current inspectipnmocedures.

This is done by selecting a typicaliseinspection scenario; a port (land border, airport, seaport),

a commodity (fruits, vegetables, plants for planting), a pathwaynfoodity x from country y), a
specific period of time (summer) some discreet universe that can be used to represent the
current state of inspection in a country. Start by collecting data from normal inspections for
analysis. Alternatively, historic dafiamm past inspections may be used where it exists. Data from
many inspection variables can be included, but the most important thing at this stage is having
the size of the consignment and the size of the sample. By using hypergeometric Gtidesef

10 - Appendix 2) the level of detection for each inspection can be determined with 95%
confidence and then recorded®ecords should be collected and reviewed to ensure that the data
represents the full range of variability in the observations, especiallgdosignments of different
sizes.

Specialized facilities, equipment and personnel are used for inspecting live plants. The risk of pest introduction is
often higher with live plants because the pest enters the environment with its host.
Source- https://www.aphis.usda.gov/aphis/ourfocus/planthealth/ppgrogramoverview/plantprotection
today/articles/rbs
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The second step reviewing the resultsf the firststep to discover the extent of variability in the
detection level in the dataset. Thetmy to identify the lowest and the highest levels and the range
where most inspections fallAfter thisinitial reviewtwo questions need to be answered:

1. Is the range of variability acceptable to the?PO or theountry?
2. What level of detection is desired by tiNPPO or theountry?

By referring back to the hypergeometric tab(€&hapterlO- Appendix2) or sample sizealculator
(Chapterl0- Appendixl), it is easy to determine the sample size that would provide the desired
level of detection for each consignment and eliminate/reduce variability. It is also possible to see
how changing the detection level will resutt needing more or less sampling depending on the
size of the consignment. This allows for adjusting the detection level to correspond with the
resources available for sampling.

For instance, if an average of 100 inspections/day are normally compléted,the detection
threshold that corresponds with this level of sampling for the number and size of consignments
can be found. This exercise should be repeated using different commodities, origins, and other
inspection variables for which data is availablehe results will help demonstrate the magnitude

of variability in current inspection processes.

Warning: In most cases, NPPOs will be surprised (even disappointed?) at the high variability in
their detection levels and in the low level of detection yrere achieving using current inspection
designs. This is useful for demonstrating the lack of awareness that exists around the poor efficacy
FYR I NDPAGNI NARYySaa 2F KAaAG2NAROIf AyalLlSoOilizy
forinspecto® A& | y20KSNJ GFNARFO6tS F2NJ 6KAOK RIGF
large blocks of time are devoted to inspecting large consignments that result in detecting an
extremely low level of infestation. Thcontrass with relatively short inspction times needed

for inspecting small consignments where very high levels of infestation are not detected. These
contrasts can often be found on the same commodities where the only difference is the size of
the consignment.

Ultimately, a decision need® be taken by the NPPO on whether the results of this analysis
suggest the need for a change in inspection design. If the results are judged to be acceptable, it
may be necessary to expand the data analysis to include other inspections for a broader view
The findings may confirm that the existing inspection design is operating within what the NPPO
considers to be acceptable limits. However, it is more likely that additional analysis will uncover
additional variability and further highlight the ne¢d switch toRBS.

Assuming that a decision is taken to begin using RBS, the next step is to identify a subset of
inspections to begin sampling with RBS. This is most often done with a particular commodity or
group of commodities at a single locatidfor exanple, in the United States, the pilot for shifting

to RBS focused on imported plants for planting that came into the 12 Plant Inspection Stations
managed by the U.S. NPPO.

29| Page

RS
Aa



) North American Plant Protection Organization .
/.«’:‘ Organizaciéon Norteamericana de Proteccion a las Plantas -
7 MEXICO - USA - CANADA

The next step would bgelection of a detection level and the establishmefdampling guidelines

or calculators for inspectors to uder determining sample size€areful consideration needs to

be given to the expected number and size ohsignments in order to select a detection level

that will result in sampling that i®asible giveravailable resources. It is important to avoid trying

to demonstrate high levels of protection by attempting to detect very low levels of infestation
from the very start. This results in high sample sizes which can become a strain on inspection
resources. After a period of sampling and adjusting the detection Eesseécessary, sampling

can be expanded stepwise by adding additional commodities and locatibils paying close
attention to the impact on inspection resources. In many cases, the NPPO will realize a savings
as unnecessary inspection effort on large consignments is reduced. In other cases, the inspection

A note on Confidence:

Statistical convention is to assume 95% confidence unless otherwise stated. When ac
sampling for RBS it can be tempting to use different confidence levels for sampl
calculations to avoid adjustments in the sample size or detection level izt be
uncomfortable. For instance, reducing the confidence from 95% to 80% when calculati
sample size for a consignment of 1000 articles will reduce the sample size from 29 to
detecting a 10% infestation rate. Alternatively, the 29 sampéesiio detect a 10% infestatio
with 95% confidence could also detect a 5% infestation rate with 80% confidence. If con
is used as a variable in RBS, it is important to either be consistent about using 95%
transparent about any other level obnfidence.

effort will be increased as more efford devoted to small consignments that had been under
inspected in the past. It is important to follow these changes and adjust the detection level
accordingly to avoid either too much or too little work for the available resources.

The flow chart below videsa summary of the process to begio implementRBS.
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5.3. Rankirg

Once a history dRBS data has been established (e.g., more than 10 consignments for a particular
commodity/origin) the NPPO will be able to make several important observations:

The true rate of regulatory actions based on pest interceptions

Trends andvariability in the action rate

How action rates compare across commodities

How action rates compare across origins, suppliers, ports, inspeetars; inspection
variable for which there is sufficient data for analysis.

PN PE

These rates can then be ranked drdered from high to low) and decisions made on where
inspection can be reduced or increased. Certain types of consignments are likely to have
obviously low or high rates of regulatory actions. Those with consistently lowaategulatory
actions(high compliancglow risk can be considered for less frequent or less rigorous inspection
(or both). Rather than inspect every consignment, the NPPO may move to only inspect every
other consignment or every third, fifth, or tenttonsignmentiepending onlte policy framework

they have established. Likewise, the NPPO can reduce the rigor of the inspection by changing
the detection level to reduce sampling intensity.

Those types of consignments with a higher number of regulatory actlhgequire closer
scrutiny to understand the nature of the nasompliances (e.g., types of pests) and risk. These
may require more frequent or more rigorous inspection. In cases where the risk is considered
unacceptably high or highly variable, the NPPO may choose tpt aither measures (e.g.,
mandatory treatment or prohibition). A great advantage of RBS is that it facilitates these types
of analyses and justifies such adjustments.

The flow chart below provides a summary of the process to begin using RBS resualisiiog.r
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6. WHAT IS RISBASED SAMPLING?

Michael Ormsby, Andrew Robinsofand Robert Griffir?

1. Manager Ministry for Primary Industries, Biosecurity Science and Risk Assessment, WeNagton,
Zealand

2.Director, CEBRA, SchooBifsciences Reader & Associate Professor in Applied Statigtictralia

3. National Coordinator fohgriculture Quararite Inspection USDA, APHIS, RRRgtired

There are numerous international and regional instruments which have developed to deal with
the challenges of plant pests movingtiade. Ormsby, et al., 201 hoted that efforts to expand
and improve the mitigation of pest
introduction and spread viatrade should
include updating existing tools and resources
to be more effective and align all measures
with contemporary principles of safe trade to
meet the expectations of international
agreements. Inspection is a critical aspect of
this alignment becauwssit is the most widely used phytosanitary measure in trade.-Basled
Sampling(RBS}s an inspection design that makes inspection more efficient and effective within
a framework based on risk.

RiskBased Sampling (RBS) is an inspectic
design that makes inspection more efficie
and effective within a framework based on ri

6.1. Inspection

The IPPGSlossary of Phytosanitary TerriSPM 5 definesinspection &  ({Oi&al visual
examination of plants, plant products or other regulated articles to determine if pests are present
or to determine compliance with phytosanitary regulati®(iSAO, 2019)Inspection is therefore

used to either find pests (as a measure) or verify that other measymeléeal against pests have
been used (verification). ISPM Z3uidelines for inspectigurther notes that inspections can be
used to confirm compliance withteier import or export requirements relating to plant pests. An
export inspection is used to ensure that the consignment meets the phytosanitary requirements
of the importing country at the time ahspection(FAO, 2019 a)

As inspection of an entire consignment is usually not feasible, phytosanitary inspection is based
on sampling. A common definition emplingA & sndall amount of something that shows you
what the rest is or should be liked Ly | &sbmpk@ZidefOR f 0 & ShE&BEY $ R
observations drawn from a portion of a populatiordP
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Boxes of fruit loaded in a container. True random sampling for inspection under these conditions may be
impractical for every shipment because of the time and efmtiired for unloading anckloading.
Source- ICA

Samples can be taken from a consignment by any number of methods. However, for the sample
to be as representative as possible of the entire consignment, the method used should ensure
the sampleditems are chosen randomly. While it is very unlikely that the distribution of pests
within any consignment would be uniforne..,a homogeneous infestation), to enhance the
representativeness of selected samples, a consignment should represent ontylealsin Alot

in this instance is defineah ISPM 3- aA ndmber of units of a single commaodity, identifiable by

its homogeneity of composition, origin etc., forming part of a consignénent

As indicated previously, du practical limitations associated with the consignment or the
location where samples are to be taken, sampling designs are sometimes used to enable near
random samples to be collected under restrictive conditions. For example, when taking samples
from large shipments of grain, samples are usually collected as a series of small subsamples taken
as the grain is unloaded. Sampling from items packed into packages within a container may
necessitate taking subsamples from a few selected packages ratheofgwring all or most of

the packages for sampling. Where the complete devan@ingnloading cargo from a container)

is not feasible or practical, samples may be taken from the portion of the consignment that is
available, recognizing that confidence inetmesults is reduced because the sample is less
representative.

The application of statistically based methods provides results with a statistical confidence level

that is easily determined from a table or calculation. Sampling methods that are not statistically
based, such as convenience sampling, haphaganapling,or selective sampling, may result in
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the detection of a pest, but no statistical inference can be made onbhsss (ISPM 31FAO,
2016a)

6.1.1. Level of Pest Infestation

The key to any inspection and sampling design is to first determine the acceptable level of pest
infestation within the consignment. ISPM 5 defines thlerance level (of apedt) &  in&dence

of a pest specified as a threshold for action to conthalt tpest or to prevent its spread or
introductiorE @ ¢ KS OSYGNIf LRAYy(Gd (2 dzyRSNEGFYR FNRY
usually does not extend to all the articles in a consignment and is not 100% effective in any case,
there is always some probdity that some pests will be undetected and infested consignments
will escape. Most consignments undergo some degree of dispersion within the importing country,
and the pests themselves may undergo some degree of mortality and dispersion through shipping
and handling. This has the effect of reducing the likelihood of pest introduction, but there is
always some background level of infestation that passes unmitigated. The important question to
answer is what level of infestation can be tolerated. This toee is a key factor in determining

the appropriate level of sampling.

The tolerance represents a potential level of pest infestation in a consignment that may exceed
0KS O2dzy iNEQ& | LIINBLINARIFGS £ S@St 27 duddRid& Ol A2y
the (WTOSPSAgreement)(WTO, 2020a) YR RSFTFAY SR o0& ({Hellavel of INBSY
protection deemed appropriate by the Member establishing a sanitary or phytosanitary measure

to protect human, animal or platife or health within its territory @ 2 KAf S GKS 02y OSL.
has been widely debated internationally, the important consideration in the context of pest

G2f SN yOSa Aa GKI G 02 dzy i Nhaavoidiakbitrary of udjBstifixb®yY 6 S NA
distinctions in the levels it considers to be appropriate in different situations, if such distinctions
result in discrimination or a disguised restriction on international €a@&TO, 2020a) This

means that the tolerance agmed to a pest for a consignment should not vary arbitrarily or
unjustifiably in different situations. This aspect of pest tolerance is extremely important when
comparing different inspection designs, especiéibed proportion samplinggainstRisk-Based

Sampling.

6.1.2. Level of Confidence

I 002 NRA Yy 3 Theconfidericalevel mdicétes the probability that a consignment with a
degree of infestation exceeding the level of detection will be detécted C2 NJ SEI YLX SZ A
detection level of pesat 0.5% (1 infested unit in 200), then a sample size that provided a 95%

level of confidence would indicate that 95% of all samples of that size would detect a 0.5% level

of pest infestation. Since a confidence level of 100% is not feasible under the Irmparational

conditions of inspection, the required level of confidence is conventionally set at 95%.

6.1.3. Effidencyof detection (sensitivity)

The efficiency of inspection refers to the detectability of a pest if it is present. Certain pests are
more easily detected and certain inspectors may be better at finding some pests than others. The

36| Page



conditions for inspectiong.g.,indoors versus outdag) can also be an important factor affecting
sensitivity. The process of inspection is highly variable and has notoriously low sensitivity, but
inspectors tend to wrongly assume sensitivity is 100% or they ignore it altogether.

6.1.4. Level of Pest Risk

In the @me way that all pests are not equally detectable, all pests do not have the same risk. Risk
is defined as the likelihood of the pest causing an impact and the magnitude of that impact (=
consequences). As most consignments undergo some degree of dispetithm the importing
country, and the pests themselves may undergo some degree of mortality and dispersion in the
consignment, the likelihood of a single pest in a consignment causing a significant impact is quite
low. If the pest needs to successfullymplete its development, find a mate, breed, establish a
new population and then spread into areas where impacts can occur, it is likely that many
individuals will need to infest the consignment or infest many consignments that have the same
destination or risk to be substantial. Thus, understanding the level of tolerance and the level of
infestation is critical to linking inspection results to pest risk.

6.1.5. When is inspection not appropriate?

ISPM 23 notes that the use of inspection to detect the presencen@dence of pests in a
consignment is based on the following assumptions:

1 The pests of concern, or the signs or symptoms they cause, are visually detectable;
1 Inspection is operationally practical; and
1 Some probability of pests beinmdetected is recognized and accepted.

The reliance on inspection as a phytosanitary measure is therefore not appropriate when the pest
is too difficult to detect because the ability to detect the pest using inspection is below the
required tolerance levie In other words, the level of protection required by the importing country
cannot be achieved by using inspection.

Other measures must be considered in circumstances where inspection is not effective or
feasible. An example of this can be seen withtethmportation of large consignments of grain for
processing. Visual inspection of a consignment for some types of pests can require very large
samples to be taken requiring many hours of inspection. In this case, safeguarding (= protecting)
the integrity of the grain consignment until the grain is processed and the pest risk eliminated is
a more practical measure to implement.
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Inspection of fresh fruit using a hand lens. Although the fruit is smooth and light colored, the calyx end can harbor
small pests and protect them from washing and detection.
Source- https://www.eppo.int/MEETINGS/2003 _meetings/wk_inspectors 2003

6.2. Fixed proportion sampling

When sampling first became widespread as part of inspection protocols for phytosanitary
protection, most of the sampling methods relied on percentdgsed samplinglTo undertake
percentage based sampling, a target sample size is selected as a percentage of the total
consignment size, e, dl0%. The size of the sample is then calculated as a percentage of the total
consignment size. For example, if the chosen peagmis 10% and the consignment contains
8,400 items, the sample size would be 10% of 8,400 or 840 items. This form of sampling provides
a linear relationship between sample size and consignment sizd=(gaee J.

There are several advantages to using percentagsed sampling. First, the sample size is easy

to calculate. If you know in advance what the percentage sample size will be, all those involved
in the trade (producers, exporters, importers, inspectors;.)ecan determine how large the
sample size will be. Second, if destructive sampling is required (the sample units are destroyed
during inspectiong.g.,dissected), then only a small proportion of small consignments will be
destroyed. A major disadvaae to percentagdased sampling ishat large samples are
required for largeconsignmentgseeFigure }. This can make percentage sampling impractical
for many forms of trade.
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Figurel. The relationship between sample size and consignment size using a pereeasagiesampling that
equals 10%.

The most significant problem with percentagased sampling that makes it inappropriate and
not technically justified for use in international tia relates to the relationship between sample
size and the Appropriate Level of Protection (ALOP).

Figure2 demonstrates the relationship between the consignment size in

Figure1 andthe level ofprotection (= the level of pest infestation detected at the 95% level of
confidencelunder a 2% percentage sampling regime.
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Figure2. The pest infestation rate detected at the 95% level of confidence provided by a 2% sampling regime for
increasing consignment sizes.

It is apparent fronFigure 2 that as the consignment size increases, so too does the level of
protection provided by the sample. In effect, the level of protection (pest tolerance) varies
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depending on consignment size. This is inconsistent with the requirements of theSR$O
agreSYSy i GKIF G &dl (G Sshalavd@dvabisad oQuajasfidbNHiSidctions in
the levels it considers to be appropriate in different situations, if such distinctions result in
discrimination or a disguised restriction on international trddéero, 2020&) @

6.3. Rsk-BasedSampling

RiskBasedSampling methods, in their simplest form, ensure the level of sampling for inspection
maintains a consistent level of protection across all consignment sizes-BdRis#t Sampling
designs also ensure that the limited resources available to phytosanitary authorities are fairly
applied to consistently mitigate risk.

RiskBased Sampling (RBS) applies statistically basedsampling method involving the
determination of severalnterrelated parameters and the selection of the most appropriate
statisticallybased sampling method (ISPM 31). Using RBS for inspection promotes technically
justified approaches consistent with International Standards for Phytosanitary Measures (ISPMs)
and with obligations according to th&¢ TOSPSAgreementand the WTGlrade Facilitation
Agreement WTOTH.

ISPM 31 lists parameters that should be considered when determining the appropriate sample
size under RBS. These include the acceptance numbet,déwketection, confidence level,
efficacy of detection, acceptable level of pest infestation, and the statistical distribution used to
determine the sample size estimation. These terms are defined below.

6.3.1. Acceptance number

The acceptance number is the nuentof infested units or the number of individual pests that are
permissible in a sample of a given size before phytosanitary action is taken (ISPM 31). As itis
usual for phytosanitary authorities to want to apply the smallest sample size possible tair@ni
restrictions to trade, the most common acceptance number in a sample is zero. However, there
may be several pests of concern potentially associated with the consignment. If one of these
pests has a higher infestation tolerance than the other pastaay be acceptable to allow one

or more pests to beletected beforerejecting a consignment. This is consistent with the principle

of managed risk, recognizing that different pests have different risks.

6.3.2. Level of detection

The level of detection is the minimum percentage or proportiomééstation that the sampling
methodology will detect at the specified efficacy of detection and level of confidence and which
the NPPO intends to detect in a consignm@&PM 31).

6.3.3. Confiderce level
The confidence level is discussedhenumeral6.1.2 A confidence level of 95%cisnventionally
usedand should be assumed unless otherwise specified
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6.3.4. Efficacy of detection (sensitivity)

The efficacy of detection is the probability that an inspection or test of an infested unit(s) will
detect a pest.In general, he efficiency should not be assumed to be 100% (ISPM 31).

6.3.5. Acceptable level of pest infestation

The concept of an acceptable &of pest infestation is represented by the acceptance number
discussed above. Any value below this number is an acceptable level of infestation and represents
the tolerance.

6.3.6. Statistical distribution

According to thelSPM 31, he hypergeometric distribution is appropriate to describe the
probability of finding a pest in a relatively small lot when sampling without replacement which is
typical of phytosanitary inspectionsWhen ampling large lots that are sufficiently mixed
(homogeneous), the likelihood of finding an infested unit may be approximated by either the
hypergeometric distribution or simple binomial statistics

In the case of aggregated spatial distribution of pests, sampling can be adjusted to compensate
for aggrea@tion. For this adjustment to apply, it should be assumed that the commodity is
sampled in clusters (for example, boxes) and that each unit in a chosen cluster is examined
(cluster sampling). In such cases, the proportion of infested units is no longeaodacross all
clusters but will follow a beta density function (ISPM 3Djher statistical distributions may also

be appropriate.

6.3.7. Advantages and disadvantages of RB&ased Sampling

The main disadvantage &fsk-BasedSampling (RBS) is the need to calculate shenple sizéor
different size consignments. While this disadvantage can be easily overcome by using published
tables or a wekbased sample size calculator, determining the values requseparameters for

the calculations can initially seem complex. RBalsed Sampling also creates difficulties
destructive samplingf small consignments (sdeigure 3. If most of the consignment must be
sampledmuchof the consignmeniay bedestroyed.
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Figure3. Riskbased sample sizes assuming a 100% level of detectability, 95% level of confidence, a 0.5% acceptable
level of infestation, and using a hypergeometric distribution.

The main advantage ¢isk-BasedSampling is that the level adetectionis consistent across all
sizes ofconsignmens. This ensures phytosanitary autlitbes are applying inspectionas a
phytosanitary measureconsistet with their WTOSPSAgreement obligations. The other
advantage is tat the sample size plateaus as the consignment size incredgesee irFigure 3

that the sample size for small consignments is relatively large but becomes a smaller proportion
of the consignment as consignment size increas#s it becomes almost coment. This extends

the versatility of inspection across even the largest consignments.

6.4. RiskBasedSampling systems and policies

RiskBasedSampling is focused on single consignments. BagdedSampling system desigr{RBS
systems)ook atinspections broadly to include samples taken from many consignments over a
period of time, in a defined area, or across a particular inspection variable such as origin or
commodity class. RiddasedSampling system designs (reduced herein to simply RBi®&mg)
reflect the practical reality that phytosanitary authorities wosidde have only limited resources

to apply to the management of phytosanitary pests moving in trade and thus need to prioritize
their efforts to focus on risk and apply inspectionipi@sconsistentlyacross their imports.

RBS systems combine evidence and statistics from RBS inspections to inform inspection priorities
and help phytosanitary authorities to systematically adjust inspection designs to optimize the
effectiveness and effiency of inspection activities as a risk management procedure. The
implementation of RBS methodologies is the key to providing consistent inspection results that
can be used to promote technically justified approaches foitpsanitary inspections. Riased
Sampling forms the foundation for RBS systems that allow for expeditadetin lowrisk
commodities (Euphresco, see Objective 2RH71).

42| Page



w. { aéaidSvya 6SNB FANRG LI ASR G2 F AN LIt dzd A
WinstonHarrington in 198§EpanchirNiell , etal., 2018 Ly | I NNAy 3Id2y Qa Y2RS
RSOA&aAZ2Y (2 a02YLX &¢ 2N a@A2tF 0S¢ Iy SYAAaaAz2y:
a target compliance rate with the l@gt number of inspections. Firms are divided into higihd
low-compliance groups, each with an assigned inspection frequency and penalty fer non
compliance. Firms with the worse compliance records are subject to some combination of more
intense inspectiongreater penalties for violations, or tougher standards. However, firms can

move between groups based on outcomes of recent inspections and an assumed set of transition
rules(EpanchinNiell , et al., 2016)

Harrington foundthat a direct benefit of this type of targeted inspection policy is that incentives
for cleaner activity are steered toward the dirtiest entities. An additional indirect incentive
1Yy26y |a aSyT2ND3en&sfdal frdmStiee Shvdatdos éoving intthe high
inspection/highpenalty group or the prospect of escaping into the imspection/lowpenalty
group(EpanchirNiell , et al., 2016)

By designing wholgystem inspection processes around basic statistical conceysgedtion
programs are better able to identify and rank roampliant imports. Ranking based on action
rates associated with pest interceptions helps inspectors and policy makers identify riskier
imports and then adjust resources and policies to maxirtheeeffectiveness of inspection. By
doing so, RBS systems enable phytosanitary authorities to allocate resources to higher risk
pathways and consignments.

In Rsk-BasedSampling, the design of the sampling plan is based upon sound principles and the
experience of experts. Organizations using this method will have a baseline number for sample
size based upon risk and performance, and that number can change based on prior inspection
results¢ it may be reduced due to good results or tightened due tomp@sults. Implementing a
risk-based method can help authorities and industry spend less time and money, but it requires
a data collection and analysis mechanism to detect trends and track changes in the sampling
system.

The shift from flat percentage saiting to RBS systems requires appropriate data and analysis to
identify the concern, the magnitude of the concern, and changes in its status over time. This
requires metrics that come from the analysis of data pogviouslyavailable omot previously

used in the same way

One starting point for this shift is to analyze existing inspection processes in order to calculate the
level of detection that is currently achieved and identify weaknesses. This approach can provide
insight into the degree of varmlity in inspection results and issues that limit the use of inspection
results for analysis and targeting. Another starting point is to select a desired level of detection
(e.g., a 5% infestation rate) and design a pilot inspection process that achievepecified
objective with statistically valid results. This approach is especially useful to understand the
resource commitment (human and monetary) required to achieve different levels of detection.
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In either scenario, the objective is to be abladistinguish (rank) commodities, entities, countries,

or whatever is being targeted using pest detections as a proxy (= a figure that can be used to
represent the value of something in a calculation) for risk and then adjusting the design to
redistribute te inspection effort for better management of the higher risk goods.

Once a design is in place to consistently detect a specific level of infestation and valid data is
available to rank results, the ridlasis for actions may be addealthe calculus by evaluating the
pests and pathways of concern for the

. . _ probability and impact of pest
Perhaps the most important points to make in supp ;.4 ction. Combining statistically

of the shift to RBS systems is that it is fair designed inspection results wittata
predictable to trade, defendable to stakeholders a from pest or pathway risk analysis

trading partners, and prddes all involved with ¢ provides a Comp|ete and dynamic view
meaningful basis for wusing inspection as of inspection as a phytosanitary
phytosanitary measure measure and opens multiple doors for
additional analysis. Phytosanitary
actions can be correlated to numerous
different trade variables and targeting systems developed for pests, pathways, ports, or any other
trade variable tlat we want to correlate with the risk.

RBS is the incorporation of basic statistical concepts into the policies and operations associated
with inspection. RBS uses the statistical background for inspection to better identify risks and
balance risk and resources. Perhaps the most importamitpdo make in support of the shift to

RBS systems is that it is fair and predictable to trade, defendable to stakeholders and trading
partners, and provides all involved with a meaningful basis for using inspection as a phytosanitary
measure.
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International trade fosters economic developmemilany countries depend on exports and
imports of agricultural products to sustain their economy and feed their citizens. Globalization
has greatly accelerated and expanded worldwide commerce, increasing the opportunities for
more and faster trade, but alsmcreasing the risk for the introduction and spread of pests
associated with agricultural products. Regulatory programs cannot fmcusly protection or

only trade facilitation but must balance trade with protection in a way that minimizes
phytosanitay risks and maximizes/optimizes the use of limited inspection resources. In other
words,safe trades the objective.

TheWTOSPS3Agreement and the recently completed WTO Trade Facilitation Agreeéno(

TH identify relevant principles and obligations for trade. The International Plant Protection
Convention (IPPC) and its International Standards for Phytosanitary Measures ({B3&\Wtg
specific guidance to governments on key aspects of managing plant health risks. The combination
of these international agreements and associated standards create an international framework
for harmonizing national systems and facilitating safe ¢rad

The international regulatory framework has been established through agreement by the
governments that are members of the WTO
(https://www.wto.org/english/thewto e/whatis e/if e/org6 e.htn) and contracting parties to

the IPPChitps://www.ippc.int/en/publications/269). Although legally enforceable through the
binding Dispute Settlement process of the WTdD, essentialreason for adherenceis that
harmonizatiort of best practices creates a common design that benefits all countries.
Harmonization is especially important forspection because visual inspection of consignments
is the phytosanitary measure used most fregdy in international trade.

The question addressed in this chapter is why RBS is the preferred design for inspEogion.
answer has two simple parts. First, the application of RBS is consistent with international
obligations under the IPPC, th&TOSPSAgreement, and the Trade Facilitation Agreement.
Second, RBS is an approach that helps risk managers to dynamically balance risk and resources in

! The establishment, recognition and application by different countries of phytosanitary measures based on common stan@artBofA
revised CEPM, 99; based on the World Trade Organization Agreement on the Application of Sanitary and Phytosanitary Measures (WTO,
1994)](FAO, 2019)
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a predictable, technically sound, and scientifically defendable wiagn usinginspection as a
phytosanitary measure. These points are elaborated further in the sections that follow.

7.1. Perspectives on inspection

¢CKS IyagSNI (2 aoKe w. {Ké 06S3IAya gAGK dzy RSNEG Iy

decisions on inspection designs for a National PRaotection Organizatio(NPPQ)The range of

themes that emerge from these perspectives demonstrate the importance and complexity of

thoughtful inspection designs.

1 NPPO Inspectorg The inspector wants to find pests and demonstratéective job
performance. Inspectorperform best when provided with optimal conditions ankbar
guidance on priorities, risks, and best practices.

1 Producers, importers, and exporters This group of stakeholders represent the
commercial interests in trade. They are prinirmnterested in moving their products with

minimum cost and delay. They appreciate predictability and inspection designs that are
consistently applied. Importers and exporters are motivated by inspection designs that

reward compliance.

1 The NPPQ Importing countries are also exporting countridééPPOsxpect inspection
designs to be transparent, technically justified, consistent (predictableydtr exports
and impors. Phytosanitary officials are also concernveith maximizing the effectiveness
of risk management designgiven their limited resources Theyrecogniz that data

derived from weldesigned inspection schemes is a key source of information to enhance

risk analysis and resource management.

1 Customsg The WTGTrade Facilitation AgreemefMVTOTH identifies Customas having

overall responsibility for cleang goods and expediting the release of regulated articles

moving in international tradeThe NPPQ@laysan importantrole in assistingCustomswith

border clearance procedures. A strong collaborative relationship between Customs and

the NPPOs neededo facilitate implementation of theVTOTE

1 IPPC¢ The IPPC helps the NPPOs of its contracting parties to implement inspection
procedures and sampling designs that are technically defendable by developing

international plant health standards, includifgPM 23Guidelines for Inspectipn
and ISPM31 (Methodologies for Sampling Consignmgnts

T WTOSPS andVTOTF Agreements; These internationabgreementsare designed to
reduce trade tensions by promoting frefair, safe, and fast trade through a framework
of obligations, principles, and concepts aggeby member governments. Inspection is a
central area for the application of these provisions because it strongly affects trade.
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1 Paying stakeholderg Stakeholders required to pay fees for phytosanitary services want
to paythe minimumnecessary for gad service, weldesigned programs, and consistent,
defendable results. This includes inspection designs.

1 The gene[alvpubAIia;VThe publiovant to have confidence that all produdisat have been

AYAaLISOGSR YR NBfSIaSR Ay (nRheadpavthoBtideaSe I NB
maximizd the effectiveness of their resources for risk management.

Based on this diversity of viewpoifperspectives the ideal inspection desigmould:

be fully consistent with international obligations and standards
provide maximum risk management value for the NPPO

be scientifically soung

technically defendable

predictable for tradeandlimit costs and delaysand

flexible enough to adjust for changes in risk and resources.

= =4 -4 -4 -8 4

The starting point forRBS byevery
NPPO is m assessment of howheir
current inspection operationgan be
revised to better meet criterialisted

The ideal inspection design rewards high complia
with expedited clearance while shifting more of tl

inspection effort to high risk consignments. above The discussions that follow are

designed tdhighlightthe advantages of
adoptingRBS.

Inspection of pineapples with tops. The rough surface of pineapples ashdpigard habit of the crown make
them excellent pathways for contaminating pests, including weed seeds that fall into the crown and pests that may
be at large in the box.
Source- https://www.flickr.com/photos/sagchile/50123017177/in/albunv2157711380187833/
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7.2. Thelnternational Regulatory Framework

Any discussion ahe international regulabry frameworkshould beginwith the understanding
that its constituent agreements and standaraave been created by member countriegho have
agreedon principles, concepts, terminology, procedures and processes that they beliewe are
the best interesof all parties The objective of tis frameworkis not to create burdens or barriers
but rather toencourage harmonization and facilitate safe trade for all who participate.

The legal significance of the international regulatory framework cannot be overstated. The
further countries stray from agreed guidance, the greater the risk of program failures and the
threat of a challenge from trading partners, potentially leading foraal dispute. The history of
dispute settlement in the WTO offers many valuable lessons on the importance of understanding
and correctly implementing the provisionstbk WTOSP&greement andhe international plant
health standardsdeveloped bythe IPPC(WTO, 2020b)Because inspection is a central element

of all phytosanitary systems and has a major impact on trade, the application of inspection as a
phytosanitary measure is a key area for alignment with the international regulatory framework.
Fortunately, there is sudiantial guidance available to support the creation and adoption of
harmonized inspection designs.

7.2.1. The International Plant Protection ConventianlPPC (the Convention)

Article IV.2c of thelnternational Plant Protection Convention (the Conventi@tates that
inspection is a central responsibility of the NPPO. Article V.2a refers to the inspection of
consignments for phytosanitary certification. Article VIl.1.a explicitly identifies inspection as a
phytosanitary measure. Article VIl.2e talks about insjpectequirements that take into account

the perishability of consignment3hese provisions highlight the importanoéinspection

In addition, he Conventioridentifies andprovides substantial guidan@nd disciplines relating

to all phytosanitary measures, including inspection. Article VI.2 clearly limits the application of
phytosanitary measures to regulated pests. The entirety of Article \¢drftains provisions
directly associated with minimizingiterference with international trade. These provisions
require that all phytosanitary measures, including inspection, are technically justified and
represent the least restrictive measures available.

The Convention highlights the importance of
inspection as a phytosanitary measure andy w S 3 dzf | & & Rjuarhd8ne (pést or a

identifies key points that are obligations for yequlated mn-quarantine pest(IPPC Art II)
contracting parties to understand and

implement. Complemen@ary guidance is
provided by I18Ms 23 and 31 that aredevoted specifically to inspectiomand sampling
methodologies
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7.2.2. International Standards

ISPM 23Guidelines for inspectionvas adopted in 2008FA0, 2019 aJrhs standard describes
the concept of inspection and proceduresnsistentwith the current IPPC definition:

GhFFAOALI f GgAradzZ f SEFYAYLFLGA2Y 2F LXlFydGacz
articles to determine if pests are present or to deterngompliance with
phytosanitary regulations [FAO, 1990; revised FAO, 1995; formerly
GAYAaLISOGE B¢

It broadly identifies inspection as a procedure for verification of compliance with phytosanitary

requirements and risk management. The standard establishesitisgection usually requires
sampling and implies a tolerance for pests that escape detection. The importance of relating

inspection to pest risk analysis (PRA) is also discussed in terms of using PRA to establish risk

priorities and conversely, to use iresgtion to inform PRA. A distinction is made between general
inspection for unspecified pests and a targeted inspection for specific pests. The standard also
relates inspection to laboratory testing which has the same conceptual background and requires
simiar designs for sampling.

ISPM 31Methodologies for sampling of consignmenigs adopted in 2006-A0, 2016a)This
standard complements ISPM 23 with specific guidance on sampling consignments for inspection
or testing. It povides technical discussions on relevant statistical concepts, their importance to
sampling for inspection, and their application. The standard distinguishes between statistical and
non-statistical sampling and provides basic guidance on selecting a sgmpdithod. Tables and
formulas are provided as referencand to assist with calculations.

7.2.3. The WTGSPS Agreement

A central tenet of theVTOSPS Agreement is that governments should use the least restrictive
measures to achieve their appropriate level of protection (ALOP). Anfiuhdamentalconcept

in the WTOSPS Agreement is that phytosanitary measugtesuld betechnically justified and
based on either international standards or risk assessment

ISPM 1Phytosanitary principles for the protection of plants and the application of phytosanitary
measures in international tragdéFAO, 2016bjncludesother key conceptselated toinspection

as a phytosanitary measureThese include necessity, managed risk, transparency,non-
discrimination,equivalence,and modification Annex C of theNTOSPS Agreement (Control,
inspection, and approval proceduregiscussegrovisions that specifically address inspection
fees, confidentiality of information, and reasonable samplidjother provisionsin foundation
documents thatapply to phytosanitaryneasuresn generawould also appt to inspection.

7.2.4 The WTQTrade Facilitation Agreement

The WTGTrade Facilitation Agreement (201X¥Y TOTF)is the first multilateral trade agreement
to be concluded since the World Trade Organization (WTO) wabletted in 1994The
Agreement is expected to reduce total trade costs by more than 14% femloame countries
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and more than 13% for uppeniddle income countries by streamlining the flow of tra@eross
borders(WTO, 2020c¢)

TheWTQTFhas no explicit provisions for agriculture or plant protection but is focused instead
on expediting the movement, release, and clearance of all goods, including goods in transit. A
central feature of the Agreement is the establishment of thiegle Window for streamlining
documentation requirements. This is complemented by provisions for moving towardelgnt
digital processes. ThEFalso sets out measures for effective cooperation between Customs and
other border authorities on trade fadihtion and customs compliance issues.

Although theWTQOTFAgreement has no specific provisions for phytosanitary clearances, some
aspects of the Agreement are strongly relevant. The following discussions cover key points for
NPPOs to noten the context of inspection.

Single window:

"A facility that allows parties involved in trade and transport to lodge standardized informi
and documents with a singlentry point to fulfill all import, export, and transielated
regulatoryrequirementst

A Article 7: Release and clearancegobds
Accordingto the WTQOTFE each member shall adopt or maintain procedures allowing for the
submission of import documentatioand other required information, including manifests, in
order to begin processing prior to the arrival of goods with a viewxpediting the release of
goods upon arrival, providing, as appropriate, for advance lodging of documents in electronic
format for pre-arrival processing of such documents.

TheWTOTFstates thatd X S OK aSYo SN akKlftx (2 (t&BarsEG Sy i
management system for customs control, as well as design and apply risk management in a
manner as to avoid arbitrary or unjustifiable discrimination, or a disguised restriction on
international tradep ¢  WTORRloes not prescribe a specific inspection design, but Article 7.4
identifies characteristics of the clearance process thatild strongly support the use ®BS

I NI TOmMdmMY G9FOK aSYoSNI aKlFff FR2LIG 2N YI Ay
import documentation and other required information, including manifests, in order to begin
processing prior to the arrival of goods with a view to expediting the release of goods upon

I NNRA @I f &€

I NI TodnPdPoY d9F OK aSYoSN aKl fothe é€inf poSsiplé biheiit S O dz2
relevant border controls, on higkrisk consignments and expedite the release of sk
consignmentsA Member also may select, on a random basis, consignments for such controls as

LI NI 2F Ada NR&a|l YFyF3aSYSyidoé
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I NI 17 opMember shall eléct a person or a consignment for {otesarance audit in a risk
based manner, which may include appropriate selectivity critdfech Member shall conduct
postclearance audits in a transparent manner. Where the person is involvee iawttit process

and conclusive results have been achieved the Member shall, without delay, notify the person
whose record is audited of the results, the person's rights and obligations, and the reasons for
0KS NBadzZ Gaog

Article 8: Border agency cooperatioBach Member shall ensure that @athorities and agencies
responsible for border controls and procedures dealing with the importation, exportation, and
transit of goods cooperate with one another and coordinate their activities in order to facilitate
trade. Such cooperation and coordination may include alignment of working days and hours,
procedures and formalities, development and sharing of common facilities, joint controls,
establishment of one stop border post control.

Article 10: Formalities conmged with importation, exportation and transitin this article related

to the SingleWindow, the WTOTF mentions that members shall endeavor to establish or
maintain a single window, enabling traders to submit documentation and/or deqqairements

for importation, exportation, or transit of goods through a single entry point to the participating
authorities or agencies. After the examination by the participating authorities or agencies of the
documentation and/or data, the results sh&le notified to the applicants through the single
window in a timely manner.

In cases where documentation and/or data requirements have already been received through the
single window, the same documentation and/or data requirements shall not be requdsted
participating authorities or agencies except in urgent circumstances and other limited exceptions
which are made public. Finally, members shall notify the Committee of the details of operation of
the single window. Members shall, to the extent possibled practicable, use information
technology to support the single window.

Article 12: Customs cooperatigrCustoms is responsible for:
Transparency

Confidentiality

Reducing costs and administrative burden
System security

Full implementation ofthe WTOTF will have significant and fareaching impacts on the
phytosanitary community, especially the policies, procedures, and processes associated with
border controls because:

- Customs is wholly responsible for border clearaaperations;

- Border clearance agencies must collaborate with Customs;

- Customs operates the Single Window System,;

- The Single Window System aims for fully digital clearance processes.
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This raises both challenges and opportunities for NPR@schallengds thatit will no longer be
possible for the NPPO to unilaterally establish or change inspection requirements. Customs
collaboration is required for all border operatioms opportunity is thatthe WTOTFprovides an
excellent opening for cooperation in theeeation of a data collection system.

7.3. Operational advantages of RBS

Conformity with relevant international agreements and standards ompelling reason for
implementingRsk-BasedSampling (RBS), but inspection design is a practical and technical matter
for front-line officials who are operationalizing inspection to balance resources and risk within
their national policy framework.

As mentioned previous)y full inspectiorcannotguarantee zero risk. Pests have different levels
of detectability,and inspectorshave different levels of effectivenesbhis means there is always
some probabilitythat pests will be missed This leakage or slippage results in an inherent
tolerance assoated with inspection.Measuring and managing this tolerance is the key to
understanding the efficacy of inspectiamd opens possibilities for linking inspection to risk and
adjusting it for maximum risk management given the available resources.

In normal practice, inspection requires a portion of each consignment to represent the whole
consignment. We can think of inspecting a consignment as equivalent to samplirigefor
detection of pests. The concept of sampling includes statistical parangiensas the acceptance

level, the detection level, the confidence level, inspection efficiency and sample size. If
understand these basic concepts and their relationship in sampling, we can begin to imagine
sampling designs that maximize the effectiesa of inspection as a phytosanitary measure. This
could mean that we increase or decrease the sample size to achieve specific risk management
objectives. We can also change the frequency of consignments we sample.

Once we accept that it is not possible ¢liminate risk using inspection, we begin thinking of
inspection as a phytosanitary measure with statistical foundations. This leads us to think about
the desired level of effectiveness and the statistical methods that can help us to create inspection
designs that achieve our risk management objectives. -Basied Sampling helps us take
advantage of the statistical parameters associated with sampling. To demonstrate these
concepts, it is useful to study an example:

Assume that weknow the probability of dtection fora pest in consignments of apples from
Country A and Countryt® be 14% and 86%espectively. Vi then need to ask:

Is a 14% infestation rate acceptable?

Is an 86% infestation rate acceptable?

Is a range of 72% (from 14% to 86%) acceptable?
How well are we managing risk?

Imagine now that we have had 10 similar consignmefitapplesfrom thesecountriesover the
last month and weare samplng 2% of each. Let us also say that one of the ten consignments from
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Country Ais rejected for a pest, i none of the shipments fronCountry Bare rejected. Are
apples fromCountryA, a higher risk for themporting country? Based on the number of actions
per consignment it would appear so, but we really not knowbecausewe cannot compare
consignmend that were inspected for vastly different detection levels.

If 22 boxes is the maximum number that our inspectors are tabilespect, then we also need to

ask ourselves how we cadljust all the inspections to achieve similar detection levels. Again, we
can use a hypergeometric table or calculate the sample size for the same detection level in
different size consignment§ljapter 10, Appendices 2 and 1). If we do this, we see that to detect

a 14% infestation rate in a shipment g0@0 boxes, we need to sample 20 boxes.

Now consider what would happenGountry Balso started shipping consignments of 5,000 boxes.

A 2% samplaow jumps t0100 boxes. This inspection will require five times more effort than the
1,000 box shipments fromo@ntry Al If we again calculate our detection level, we find that this
level of sampling will detectreinfestation levebf approximately3% If we assume the infestation

level of the apples is the same in consignments ,000 boxes as it is in 5,000 boxes, we can
expect substantially more rejections for the large consignments because the inspection is much
more rigorous. fiat should lead us to question the justification for this inconsistency.

Finally,imagine that we have decided to adoptRsk-Based Sampling approach and adjust
inspection procedures to consistentiigtect a 20% infestation rate in all shipments regasdlef
size. The sample size for consignments fraar@ry Awill be 14 boxes anthe sample size for
small consignments fror@ountry Bwill be 13 boxes. The sample size for large consignments from
Country Bwill be 14 boxes.

If all three consignments wert® arrive at the same time, the total number of boxes arriving and
needing inspection would be 6,100 (5,000 + 1,000 + 10$Inpg2% sampling a total of 122 boxes
would be sampled (100 + 20 + 2) with detection levels ranging from 3% to 14% to 86%.

Howeve, usingRsk-BasedSampling he total number of samples required tmnsistently detect
a 20% infestation ratér all boxes arrivingvould be 41 (14 44+ 13).

Based on this simple but realistic example, percentbgsed sampling results much more work

and poorer results. Not only is it less effective risk management, but it ralgoires more
resources andholds largerconsignmentsto a higher standardHow @n a more rigorous
inspection be justified for the same commodity from the same source when the only difference
is the size of the consignment

7.3.1. Risk and resource management

For over a century, NPPOs have placed great importance on inspection as a primary strategy for
preventing the introduction of harmful pests. Whether or not anything is inspected, the fact that
the international movement of people and goods is subject tspéttion is a motivation for
compliance. The threat of inspection, or rather the fear of negative repercussions from the results
of inspection, are @eterrent to smuggling or other noauthorized movements. Risk managers
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because of either ignoranag requirementsor a strong desire to circumvent requirements.

Knowing and accepting the reality that inspection is a deterrbat not a footproof sakguard

against pest entryopens the discussion to questions regarding the desired effectiveness of
inspection, the tolerance for slippage, targeting for higher risk, maximizing the detection value of
available resources, and the consistent, and justified of inspection as a phytosanitary measure

under the obligations of th®VTOSP3\greement. These are the questions that challenge NPPOs

who continuously strive for maximum risk management value from the resources provided to
them, recognizing that the tsiation in trade is constantly changing.

The work of inspectors generates data that can be integrated and analyzed to provide useful
insight for risk management. Because of this, it is important to identify critical data and have the
means to capture andtore the data that support analyses for rlsksed decisiomaking. One
possible objective for such analyses is the classification of trade based on risk related to pest
interceptions. Such analyses help risk managers to identify high risk imports aseqsigntly

adjust policies, resources, and operations to take maximum advantage of inspection
effectiveness.

In the exercise above, we imagine that ten consignments arrive from each source in one month
and one is rejected. We intuitively react to the pexa increase in risk and may consider taking
measures to modify future inspections or entry requirements as a result. However, if we analyze
the variation in detection levels, we realize that the data we have collected for a month cannot
help us because tannot be compared. It cannot be compared because it is not consistent. The
results of RBS inspections provide consistent results that we can use to compare consignments
and risk, notice changes and trends, and adjust inspection accordingly.

7.3.2. Trade

Perhap the most important points to make in support of the shift to RBS is thatfairigand
predictable to trade, defendable to stakeholders and trading partners, and provides all involved
with a meaningful basis for using inspection as a phytosanitary nmeashbese points and others
described above are demonstrated in the examiplenumeral 7.3RBS also helps international
trade by providing a transparent and predictable process designed to consistently detect the
same level of infestation independent ajrtsignment size. This means that importers, exporters,
and NPPOs will all have a similar understanding of inspection and confidence in the results.

Because RBS is based on consistent detection levels, the results of RBS inspections can be used to
rank or categorize consignments according to their pest interception risk and track changes to
that condition over time. This allows NPPOs to identify coasity high or low risk consignments

and respond with adjustments in their requirements. Exporters with consistently low risk
consignments can be rewarded with less frequent and less rigorous inspections while those with
consistently higher risk consignmsncan be subjected to more stringent inspection or other
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