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QUARANTINE RISK ANALYSIS

M.J. Nunn, Principal Veterinary Officer, Bureau of Resource Sciences, PO Box Ell,
ngston ACT 2604 ‘

ABSTRACT

Australia'’s quaran  : pulicy 1s based on the concept of manageable risk, which is
underpmned by quarantine risk analysis - - including risk assessment, risk management and
risk communication. This paper provides an overview of quarantine risk analysis, with
partictlar reference (o recommendations of the recent Austrain Quamntme Review and
approaches to qtmmnime risk assessment. “

Cuarantine mk assessment naeds 10 address not only the science of the disease concerns
associated with any partcular proposed impart, but may also require detailed assessment of
possible economie and environmental effecis. The degree of quantification varies, «nd more

- quantitative appmzum may be either deterministic or stochastic. Quarantine risk ,
assessment neeris to consider both elements of risk - the probability of an event occurring
and the magnuude and nature of its consequences, including the direct economic effect of
any introduciaon of an exone disease. In some cases there is also a need for studies to
consider the likely net benef it to the econom y end the powb.’e need for mdus:ry adjustmem
measures. ;

RISK ANALYSIS

Although people have always made decisions in the face of uncettainty, risk analysis has been
recognised only recently as a formal discipline in its own right. It has developed from an inter-
disciplinary background and there is still some confusion in both scientific and popular
literature about the precise definition of each of its elements (Krewski and Birkwood 1987,
Covello and Merkhofer 1993). Several attempts have been made to develop a standardised
nomenclature in, for example, disciplines such as animal health (Hathaway 1991, Ahl et al.
1993, Kellar 1993, MacDiarmid 1993, CIE 1994), plant health (IPPC 1995, McNamara.
1995), food safety (ANZFA 1996, Notermans and Mead 1996) and environmental science
(Beer 1996, Beer and Ziolkowski 1996). Some atthorities use ‘risk management' instead of
'risk analysis' for the overa'l termi {e.g. SA/SNZ 1995). Others use 'risk analysis' more
narrowly as including elements such as nsk identificution, assessment and evaluation but
excluding risk management ant communication. The only difficulty arising from these
~ variations iu terminology is that one needs to be conscious of which set of terms is being used
in any particular publication or discipline — despite variations in terminology, the basic
principles are the same across all disciplines.

For the purposes of this paper, risk analysis is used as the overall term to enzompass the
elements of risk assessment, rick management and risk communication: ‘

o risk assessment is the process of identifying and estima:ing the risks associated with an
Oplmn and evaluaung the consequences of taking those risks;

. risk management is the process of identifying, documenting and xmp'ementmg
measures to reduce these risks and their consequences, and



. risk communication is the process of interactive exchange of information and opinions
concerning risk between rigk analysts and stakeholders.

Many authors have defined risk communication in terms of the process of risk analysts
adv:smg stakeholders, such as policy makers or the general public, of the result of their risk
assessment and their proposed risk management strategies. Such a limited approach implies
that communication is primarily one-way and ocsurs only after the risk assessment and
management steps have been completed, igroring the need for two-way communication and
consultation throughout the whole process, which is fundamentally iterative in nature. Indeed,
the fact that the primary criticism of many risk analyses is oftcn that there has not been
effective communication between risk analysts and stakeholders suggests that aduptlon of
such a limited definition of risk communication has been a significant constraint in many
analyses ~

QUARANTINE RISK ANALYSIS

Australia has applied risk analysis principles to decisions related to animal and plant quarantine
for many years. Althougth risk analysis principles can be apphed to a number of quarantine
activities (e g. targeting and evaluating border programs), most recent attention has focused
on their application to evaluating requests for access of imports to a country — import risk
analysis. Import risk analysis is the primary focus of this paper, which examines and expands
on the findings of the recent Australian Quarantine Review (hereafler referred to as the 'Naim
Review). It should be noted that plant health scientists have tended to use the term 'pest risk

, analysns for this process, based on their use of the terms 'pest' or 'quarantine pest' for all
organisms of concern (fmm mwrobes to vertcbrates and weeds). -

Despite statements by major reviews of quaranti_ne (Senate 1979, DPIE 1988) and the
Australian Quarantine and Inspection Service (AQIS) itself (AQIS 1991, Wilson and Banks
1993), a signiﬁcam number of individuals and organisaﬁons still believe Australia has (or
should have) a 'na risk' quarantine policy. The expression of this view was sufficiently frequent
for the 1996 Senate Report on AQIS to state that it was ‘concerned about the persistence of
the view that "no risk" is a viable option for quaramme policy, despite consistent and
unequivocal dismissal of this approach by previous reviews' (Senate 1596, p. xi). Similarly, the
Nairn Review concluded that 'the continued perception in some quarters that there ever has
been or ever can be a "no risk" quarantine policy for any country — let alone a major
agricultural trading nation such as Australia — reflects a fundamental misconception that
needs to be corrected in an ongoing awareness campaign' (Naim et al. 1996, p. 83).

International obligations

The Uruguay Round of the General Agreement on Tariffs and Trade culminated in the
formation in January 1995 of the World Trade Organization (WTO). The WTO's role and
scope is defined in an agreement, of which two annexes have particular relevance to
quarantine — the Agreement on the Application of Sanitary and Phytosanitary Measures (SPS
Agreement) and the Agreement on Technical Barriers to Trade (TBT Agreement). The SPS
Agreement defines the basic rights and obligations of member countries with respect to taking
'sanitary and phytosanitary measures' to protect human, animal or plant life or health. The SPS
Agreement defines a number of principles goveming sanitary and phytosanitary measures that -
may affect international trade: basic rights and obligations; harmonisation; equivalence; risk



assessment, regiovalisation, national treatnic it; transparency, control, inspection and approval
procedures; technical assistance, and speciai and differential treatment. The TBT Agreement
~covers food standards such as iabclling and nutritional requirements. WTO members are
obliged to ensure their quarantine measures are based on an assessment of the risks to human,
animal or plant life or health, 'taking into account' risk assessment techniques developed by the
relevant international Orgamsattons

For many vears, international orgamsmmns such as the Oftfice International des Epizooties
(OIE) and the International Plant Protection Convention (IPPC) have advocated the use of
risk analysis principles in animal and plant quarantine. WTO now recognises these
organizations as the custodians of the international standards, guidelines and recommendations
for sanitary and phytosanitary aspects of international trade. Australia is a member of WTO
‘and a signatory to its provisions, including the SPS Agreement and the TBT Agreement. Risk
assessment and risk management are included in the principle of 'control, inspection and
approval procedures' as fundamental to the application of sanitary and phytosanitary measures
to international trade Risk communication is implicit in the SPS Agreement, particularly in
relation to its principle of transparency, which obliges members to notify changes of their
sanitary or phytosanitary measures Thus risk analysis — including risk assessment, risk
management and risk communication ~- is inzegral to international trade overseen by WTO.

Principles

The Nairn Review examined the application of risk analysis to animal and plant quarantine. It
concluded that a number of fundamental principles should apply to import risk analysis;
specifically, that risk analysis should be consultative, scientifically based, transparent,
harmonised, and subject to appeal on process The same principles apply to risk analysis in
other disciplines, as reflected in approaches being adopted in areas such as food safety
(ANZFA 1996) and environmental sciences (Norwn et al 1996). These principles, and current
trends asmcmted with them, include’ :

. Consultasmx:

Rmk analysis should be conducted in a framework that pmvxdes for early and broad
consultation with al! relevant stakeholders.

. Ecientific basis

Risk malysus should fundamentally be a scientific process. In particular, risk assessment should
be 'cssentially a scientific endeavour based on experimentation and observation' (ANZFA
1996, p. 2), independent of political considerations, However, it is acknowledged that risk
management 'involves policy decisions based on a balance of scientific, social and econcinic
considerations' (ANZFA 1996, p. 2). In recognition of this, some countries (including the
United Statesj separate the regulatory application of risk analysis by assigning official
responsibility to different agencies for risk assessment (its scientific or technical component)
and for risk management (its policy or political component).



. Transparency |

Risk analysis should be trhﬁqparent and open. Details of the risk assessment
- undertaken and any risk management options examined should be readlly uvulable for
both peer review and public scrutiny.

. Consistency and harmonisation

From a regulatory perspective, risk analysis should be consistent with botis government
policy and intemational obligations Risk analysis should take account of international
standards, guidelines and recommendations so that it is harmonised as much as

‘ possnble with international pracuce However, a government may in some
circumstances elect to use criteria that are more rigorous than international practice,
and international agreements may provide for such a decision. For example, quarantine
authorities may use risk management strategies that are more stringent than
international standards, guidelines and recommendations where this is scientifi cauly
justifiable and consistent with international obhgauons ,

. Subject to appeal on process

The process of risk analysis should be subject to appeal to ensure natural jushce The
Naimn Review proposed a consultative framework that by improving communication
with stakeholders should limit the need for appeal on technical or scientific grounds
but permit appeal on process (Naim et al 1996). This approa. *: calls for establishing
AQIS as a statutory authority (which it recommended be called ‘Quarantine Australia’)
with a Board that would, inter alia, provide a mechanism for adjudicating on any
appeal The need for appeal through both administrative and judicial apr oaches was
also confirmed in a recent report on the use of risk nalysis in a wide range of
regulatory agencies in the United States (CRARM 1996).

. Subject to periodic external review

Within any oz tanisation, the risk analysis process and associated decisions should be

. subject to perivdic external review. Such external review is consistent with the
prircipies of b ansparency and harmonisation, and with overseas empeﬁence with the
use of risk analysis in regulatory decision making. The recent review of risk analysis in
United States regulatory ageiicies (CRARM 1996) concluded that there is a need for
greater use of external peer review of regulatory decisions that are based on risk
analysis, :

Cnher areas where significant changes are occurring and starting to affect nsk uulym include
sk pereepuon and risk communication. Over the past decade there has been a significant
increase in studies on risk perception, including individual, group and societal judg=-2nt of
the nature and magritude of various types of risk. There is increasing recogniiion that risk
comenunication is an essential element of risk assessment and risk management, and 5ot just a
final step in which results of an assessment and recommendations for risk management are
~ advised or promulgated. However, there is also an increasing recognition of the need to
present the results of risk assessments in ways that are clear and understandable to different
stakeholders. Many people, whether involved in a particular mk asscssment as niembers of the



general public or as decision makers, are neither interested in nor able to understand complex

or detailed assessments, particularly if presented in statistical terminology (e g. a 95%

- confidence of & risk being between 1 in 4 6 x 10" and 1 in 5.2 x 10'5 per annum). Visual
prasentation of such information is far more effective, and assessments and management
options are increasingly beiy summarised in graphs, diagrams, maps and user-friendly

~computer programs that allow penpie to see the effect of varying different input parameters.
For issues that are geographically based, such systems can draw on powerful visual

~ presentation tools such as geographic information systems as an aid to understanding

assessments and fucilitating decision making under uncertainty (e g the National Resource

Information Centre’s decision support svstem for selecting a national radioactive waste

repository. Vetich and Caughlev Wm

PROPOSED PROCESS FOR IMPORT RISK ANALYS!S

The Nairn Review was ashed to gxamine the current import nsk anaiysis process used by
AQIS {AQIS 1991) and considered many subnussions that commented on various aspects this
process. The review proposed a process for import nsk analysis that it argued should provide
greater consultation and swaership, while continuing to meet Ausiralia's international
obligations The major ditizrences between the process proposed and current AQIS practice
are 1n the duration, timing and amount of consultaticn and its provision of an appeal
mechanism The proposed process provides a transparent framework for import risk mulysis
that the Nairn Review acknowledged may require fine-tuning to take account of axpenence
with its application :

Corsultation and a pmnmhip approach | .

Many subraissions to the Nairn Review stressed that early consultation and use of a
partnership approach to import risk analysis would address many of their concerns. A major
theme of the review was that quarantine is a shared responsibility best met through a
partnership approach involving governments, industry and the general public. The Nairn
Review argued that early consultation with key siakeholders will help to obtain consensus on
prionties, the need for detailed risk analysis, the timetable and deadlines, the scope of the risk
analysis and the methods it should employ, and what risk management required to ensure the
proposed import would not jeopardise Australia's animal and plant health status or hava a
negative effect on its natural environment (Naim et al. 1996, p. 91)

Initis! advice on import access requests

The Naim Review recommended that when AQIS recsives ~n import access request, it should
immediately advise registered stakeholders (which are ke, i..ustry groups that it proposes

- AQIS identify) and the general public that an application has been received, This advice should
include the use of electronic media such as the intemet and the worldwide web. Individuals
and organisations that are not registered stakeholders but have an interest in any particular
request can then follow its progress or arrange to partmpate more fully through one of the
relevant registered stakeholders.

“Under the proposed process, AQIS wouid then undertake a prehmcmy evaluation ofahe
request to determine whether or not it should be considered by in-house risk anslysis or
, raquurea amore detailed risk m?yms with broader external camulmion AQIS would advise



relevant registered stakeholders of its preliminary evaluation on each import request, nominate
its preferred process for undertaking the risk analysis, and request that stakeholders indicate a
priority for considering tie request AQIS would ask the zelevant registered stakeholders to
endorse its preferred process 1f a majority of stakeholders agrees with the preferred process
nominated by AQIS, then AQIS would initiate the risk analysis after its Board deiermines the
priority of the request. The Naim Review identified several criteria that should be considered

~in determining the priority given to an isnport access, including the extent to which Australia is
likely to benefit from the proposed import, the source of the import access request, the quality
of the application and supporting documentation, and the time the appl;catmn has bien befare
the Board (Naim et al 1996, pp 93-95)

If AQIS and relevant regmcrcd stakeholders can not agree on the prct‘mcd risk analysis
process, it should meet with them 1o try to obtain consensus 1f agreement is still not
forthcoming, then the matter would be referred to the Board, which will determine the process
to be followed In all cases, AQIS would advise the applicant and relevant registered
stakeholders of the outcome of'its consultation on whether the request will be considered by
in-house or detailed nsk analysis

Determmmg the type of risk analysis

A relatively small number of im.port risk analyses gain public and media attention because they
arc complex and controversial. However, it should be emphasised that the vast majority of
import access resucsts are routine and should be addressed by AQIS by a process of in-house
risk analysis. The Nairn Review stressed that the in-house risk analysis process is not in any
way less scientific than the detailed risk analysis by scientific experts from within and outside
AQIS - it is just less complex because of any of a number of reasons that determine that an
import access request can be readily approved ur rejected on sound scientific grounds, For
example, r¢quests that could be readily approved include those for import of a commoduty
from a source with a similar health status to that of a source alr:ady approved for imports of
the same commodity. Altematively, there may be reasons that would enable an in-house

~ assessment to determine that an import access request can be readily rejected on sound
scientific grounds. For example, such reasons would include requests that involve possible or
likely contamination with an agent of a disease of concern that is known can not be removed
or inactivated by the application of current risk management strategies. ‘

For m-house ‘import risk analysis under the process proposed by the Mairn Review, AQIS
would establish an in-house risk analysis team (IRAT) that, once the priority for considering
an import access request has been determined, would deveiop a timetable, decide the risk
mlysis method it will use, and seek whatever external advice and consultation it deems

. This consultation would normally include discussion with the applicant and relevant
regtmred stakeholders while proceeding with the risk analysis. It would also include the
routine release of a discussion paper supporting the draft decision and (where an application is
approved) the draft protocol goveming the proposed import.

Under the process proposed by :ne Naim Review, AQIS would €0 :ﬁnm and chair & Risk
Analysis Panel (RAP) for those import access requests that do nr % the eriteria for an in-
house risk analysis by AQIS and require a more detailed risk analyss by scientific experts from
within and outside AQIS. Each RAP would comprise a core of two govermment members with
expenience and expertise in quarantine risk analysis pluz one to three external members with



scientific expertise relevant to the import access request under consideration. ‘Members would
be selected because of their scientific expertise, and not as representatives of any particular
organisation, sector or industry. They would ensure that each detailed risk analysis considers
the best available and most current scientific knowledge. Their involvement should also help
to ensure improved consultation, transparency and independence — and thus ultimately
greater ownership of the process itself and the RAP's final decision' (Nairn et al. 1996, p. 99)

Under tie proposed process, AQIS and relevant registered stakeholders would reach
consensus on the membership of each RAP. If after consultation AQIS and relevant regisiered
stakeholders can not agree on membership of the RAP, the matter would be referrcd to the
Board, which would determine the panel's membership. Each RAP would estimate the time
needed to undertake its risk analysis, \dmur}; key stages in the analysis, and seek agreement
‘with relevant registered stakeholders on its amposed timetable and deadlines. Each RAP
would also determine and agree on the scope of the risk analysis, including identificatioa of
the pests and diseases of concern to be considered, the scope of the scientific assessment
required, the need for and scope of any other assessment required (economic, environmental
etc.), and the analyucal methods to be used. Each RAP would pre,:ire a preliminary
evaluation as an issues paper that would alsc propose when and how the RAP will consult
further with relevant registered stakehclders during the risk analysis and include apptopmtc
dates or deadlines for consultation Consultation would include circulation ¢ i the issues paper
‘to relevant registercd stakeholders for comment and agreement on the proros, vd approach,
The RAP would endeavour to obtain agreement of relevant key registere’' staki holders on the
proposed scope, methods and timetable before proceeding with its detailed risk \nalysis, If
agreement can not be reached after consultation, the RAP would meet with relevant registered
stakeholders to try to obtain consensus. If agreement is still not forthcoming, the RAP wou'd
refer the matter to the Board for iis decision.

Use of expert Worl,ung Parties for risk assessment '

The Nairn Review proposed that, where necessary, a RAP would appoint of contract expert
Working Parties to complete specific components of a detailed risk analysis. RAP Working
Parties would be chaired, convened and managed by aa appropriate expert from outside
AQIS. Each Working Party would include at least one member from AQIS and, where
appropriate, include mdustry experts. RAP Working Parties would comprise appropriate
experts —— particularly in science for Scientific Working Parties conducuns detailed risk
assessments and comldcnng risk managemeny optmns, and in economics for Economics
Werking Parties examining the potential economic loss of the introduction or establishment of
~an pests or diseases of cancern. In some cases, a RAP may also identify 2 need to assign and
contract Working Panies to examine other areas.

The Nmm Review anticipated that RAP Working Groups would be usually be chaired by an
appropriate professional officer from one of the specialist Groups within the Commonwealth

~ Department of Primary Industries and Energy. Thus a specialist scientist from the Bureau of

~ Resource Sciences would normally chair each RAP Scientific Working Party, and a specialist
- economist from the Australian Bureau of Agricultural and Resonrce Economics would
normally chair each RAP Economics Working Party. The Naimn Review noted that heving
expert Working Parties chaired and managed by agencies external to AQIS should further
ensure that each RAP's work is, and is seen (o be, quite independent and nmmﬁedlybud
and 'should also help to allay fcm expressed in some qum:n that AQIS nas in the past faced



& conflict of interest by being “judge, jury and execution.t” on import access requests’ (Naim
etal 1996, p 10!) | ,

Determining the level of risk

~ Under the process propnsed by the Nair Review, each IRAT or RAP would assess risks
_assaciated with the import access request referred to it, and examine appropriate risk

management straregies that might be used to reduce the level of risk. Where such steategies

~ are available to reduce the level of risk of introducing exotic pests or pathogens of concern to

2 manageable level, the IRAT or RAP would decide to permu the proposed import, sub)ect 10

~ the risk management strategies it determines are appropriate.

In some cases, a RAP Working Party may detcnnme that there are cignificant gaps in :
information that need to be filled by further research before it can make a scientificaily based
decision on a particular import access request This conclusion would be conveyed to the
relevant RAP, with recommendations that specify the gaps and define the research needed to
fill them. The RAP would then consider coniracting and funding necessary research — or
encouraging other research providers or the applicant to fund such research -— tn fill the gaps
‘identified The RAP should also advise the applicant and relevant key registered stakeholders
that the risk analysis is ‘o1 hold' because of the information gaps identified, of the action it has
taken or recommends be taken to fill these gaps, and of the proposed rcvnsed timetable for
considering the import access request.

Quarmunc decisions can have effects on areas considerably removew. from the scientific or
technical aspects of maintaining a country’s animal or plant health status. The Naim Review
thus stressed that 'if a RAP considers that an appropriate risk management strategy cas: be
‘applied to an import access request, it should advise the Lepartment omewy Industries and
Energy, which would then be responsibie for determining if approval is likely to have a
significant effect on an Australian industry The Department would also be responsible for
identifying any structural adjustment measures that might be required, and liaising with other
agencies such as the Department of Foreign Affairs and Trade concemning any international
considerations that might arise from approving the request. Convmely, if a RAP considers
that an appropriate risk management strategy can not be applied to an import access request, it
would advise the Department of Primary Industries and Energy, which would be responsible
for liaising with other agencics such as the Department of Foreign Affairs and Trade

- concemning any international implications that mnght arise from not lppmvmg the request‘
(Naim et al 1996, p. 103)

METHODS FOR RISK ASSESSMENT

The fundamental steps in risk assessment are the identification of the risks or hazards of
concern, the assignment of a prbability of the occurrence of each risk, and the sstimation of
the consequences rcsultmg from the occurrence of each risk. There are several pnbhchod
reviews of methods used in import risk assessment, including Kella: (1993), Ma d
(1993) and OIE (1994) for animal health, and IPPC (1995) and McNamara (1995) for plant
health. Reviews are available on trends in both animal and plant import risk assessment in the
United States (Chang et al. 1994) and Canada (APHD 1994, Boysé et al. 1995), and on the
incorporation of economic studies into import risk assessment (Lijkhuizen et al. 1995, 1996).
However, most mfmmiaon on methods used i import risk asacssment is gleaned by




examining examples of specific assessments, whether prisnarily qualitauvc (e.8. Cmudy etal
1996 on risks associatad with private quarantine facilities for horses), semi. “quantitative (e.g.
APHIS 1991 and CEAH 1996 on the risks of bovine spe-ygitorm cncephals ypathy in the United
States) or quantitative (¢ g. Beckett et al 1996, on riiks sssociated with i iryports of porcine
semen). There is also a significant and expaniding literature on modelling the probable spread
and effect of incursions of diseases, based on climatic factors (e g. the use of the CLINEX
program to predict the likely range of introduced insect pests) or cpidemu slogical spread (e.g.
Markov chain or state-transition models of the spread of pathogens in sus ccphble
populations).

An iniitial step in import risk analysis is to determine which diseases in the: country of origin of
a proposed import do not occur in the importing country and are of sufficient concern to
warrant exclusion. Impors risk analysis basically establishes a scenarin trize or ouiine of the
pathway or pathways af entiy and establishment of unwanted diseases that might be associated
~ with a proposed “inport. In qualitative approaches, emphasis focuses on the key points in the
pathway where risk management factors can be applied fo eliminate (¢ g. by heat treatment of
a product) or reduce (e.g by vaccinating or testing live animals) the risk: of importing diseases
"of concern. In semi-quantitative approaches, numerical s alues (e.g. the prevalence of the
. disease of concern) are applied at each pomt for whizh data are availabie. In fully quantitative
~ ayproaches, such data are applied at all points of the pathway of entry und establishment.

Quaiification

In mary disciplines, there has been a marked trend towards the use of more quantitative
methods of risk assessment over the past decade: In engineering and-related disciplines, fully
quantitative assessments are feasible and widely undertaken. However, for most risk
sseasments in natural resource issues thete are — anil are likely to continue to be -~ data
gaps thai prccl‘ude a fully quantitative approach. In such disciplincs, fully quantitative risk
analyses av: the exception rather than the norm. It is only in relatively simple cases that
reliable guantitative data are available for all steps in an import risk assessment (i.e. for all
poiats in the potential pathway or pathways of entry and establishment of a potentml disease
of concern). In addition, in complex situations with muluple possible scenarios that each have
only an extremely small probability of occurrence (a3 is often the case in import risk
assessments), the mathematics of fully quantitative assessment is problemauc and not yet well
defined. Such situations are assessable only by quaiitative or semi-quantitative approaches
even if good data are available for all points in a scenario tree. From a practical perspective, it

~ shotild also be ;pprccmted that even wiien they are possible, more quantitative approaches are

extre nely resource-intensive, requmng skilled stafl) large amounts of data, wph:sticuted
computing resources and a large investment of time. Thus although quantitative approaches to
risk analysis have some application in evaluating selected import access requests, semi-
quantitative and qualitative appmachcs are more appropriate for the vast majority of import
risk analyses. ,

Wuh the trend to increasing use of quantitative approacbea to risk assessmeni, there has been
a tendency to consider that more quantitative approaches are necessarily ‘better' or 'more
scientific' than less quantitative approaches. However, quaititative risk assessment has also
been criticised recently for a perceived lack of objectivity (Breyer 1993, Pollack 1996)
resulting from the use of expert judgements that allegedly reflect not only scientific knowledge
but also factors such as ‘policy values and cultural values’. Some commentators have




expressed concern that scwmnﬁc. judgement involved in risk assessment is not as objective as

~may be purported, and that quantitative estir .es have a large variability and - zmeﬂmmy.
particularly when applied to environmenial pro blems. For example, one study « - various
estimates of the potential carcinogenicity of a particular chemical showed that quantitative
assessments could vary by as much as eighi orders of magnitude, a variation characterised as
‘clearly a dubious basis for issuing permits, setting clean-up levels, and setting standards'
{Ginsburg 1996). There is concern that scientific and pnlmy judgements involved may damage
the credibility and objectivity of nisk analysis, particuiarly its more quantitative approaches
(Cax and Gooday 1993) However, explicit and clear acknowledgmmt and discussion of
assumptions and data used in risk assessment should minimise any concerns re lack of
objectivity and penmt more careful consideration of the need for obtaining better dm where
necessary : :

The Nairn Review was asked specifically to mak 2 recommendations on 'revisions to the
quarantine risk assessment process, including the potential for greater use of quantitative
methods of assessment’ Comment was sought on risk assessment methods through
sibmissions and public hearings In addition, the review paid particular attention to current
practice and trends in risk assessment methods used in other countries, especially in Canada,
New Zealand and the United States The Naim Review concluded that import risk assessment
should use the method most appropriate to the import access request being considered, with
- each assessment group (IRAT or RAP) determining which method is most appropriate for
each import access request It zoncluded that 'the parception held in soms quarters that
quanmauw: approaches are inherently "better” or “more scientific” than qualitative ipprowhes
is misg\:ded — a poor quantitative risk assessment (¢.g. one using poor data or using
inappropriate quamxmwe techniques) can be quite misleading and far less scientific than a
good semi-quantitative or qualitative assessment' (Naim et al. 1996, p. 106). '

Deterministic and stochastic approaches

Semi-quantitative or quantitative approaches to risk assessment can be either determimstic or
stochastic The deterministic approach assigns a single number (e.g. an amountor a
probability) to each pmm in a scenario tree so that assessment leads to a single value, ignoring
the fact that variation is an integral component in all naturai systems. In contrast, the
stochastic approach assigns each point a value that takes account of variation — it uses a

~ parameter defined ai a probability distribution for each poiiit. For example, in considering
 disease risks associated witis an import access request, a risk assessment using a deterministic
approach might assign a value of 10% for the prevalence of a pnmcular disease in the :
population of origin. Tn contrast, a stochastic approach might assign this a value determined by
a normal distribution with a mean of 10% and a standard deviation of perhaps 2%, thus
approximating the real range of values encountered in the population.

The stochastic approach uses computer simulation, wh;eh it now available in a range of
software packages that can be run on desk-top computers (e.g. @RISK, Palisade
Corporation). Such simulations lead not to & single value for the overall assessment but 10 8
range of values defined as a probability density distribution. For example, a deterministic
analysis might conclude that the risk of intraducing a particular disease with an imported
product is 1 in 15 700 000 per tonne per annum. A stochastic analysis of tln umc pathway
might lead to 8 remlt of 8 95% confidence that the risk is between 1 in 14 00C 000 and 1 in
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17 000 900 per tonne per annum. A siochastic approach provides a more realistic estimate
than does deterministic analysis because it takes account of natiral variation.

Sensitivity analysis

Simple scanario trees can be analysed in a semi-quantitative or quantititive manner even
where there are some gaps in data. For example, an extreme value may be assumed for data at
a pamculnr poinit (e g. that the prevalence of infection in the pnpulatuon of origin is 100%) for
missing data points and the simulation run. One can also use expert opinion to provide a best
guess' of the value for a particular data point (¢.g. usirg the Delphi technique), Other
approaches that are likely to be used increasingly include applications from new computing
developments (e.g fuzzy logic or agent-based modelling) to help £ill data gaps. Such
approaches enable the analyst to conduct sensitivity analyses to deicrmine whether or not the
particular parameter for which data are not available has a major impact on the overall risk.
Such analysis often shows that there are only a few critical points in the pathway that have a
significant effect on the overall probability, and if goo data are available for these points, the
analyst can be confident that the assessment is robust. However, if good data are .ot available
for these critical points, the analyst can report that robust quantitative risk analysis is not
possible until further information is available to fill these gapy. Risk analysts reaching this
conclusion might encourage research providers to coramission or conduct appropriate
research to fill the gaps identified, use a less quantitative appmach or focus on appropriate -
risk management optmns to reduce the risk.

‘Manag :able risk

In many risk analyses, the level of risk that a decision maker, stakeholder or society as a whole
is prepared to accept has been the subject of muchi debate. Some authorities advocate attempts
to determine a level of 'acceptabie risk', often by comparing the risk of a particular decision
“option with risks taken in other areas (e.g compaiirg the apparent risk of death from ingesting
‘aresidue with the average risk of death from other causes such as acroplane or automobile
accidents). Others have argued that with appropriate consultation, & team undertaking a risk
assessment should assess risks associated with a paiticular risk analysis and examine
appmpnate risk management strategies that might be used to reduce the level of risk to one
that is ‘manageable’. For example, the Nairn Review concluded that for quarantine risk analysis
the pertinent concept i~ one of managcablc risk’-~ not 'no risk' (which is umchnevnble) or
even co-called 'accepable’ or 'minimum’ risk. It acknowledged that a certain amount of
judgement is implicit in this concept, but developed a proposed process that it believes ensures
that stakeholders are fully involved in determining who should participate in making this

, judgement. Consistency of application of the conci:pt of manageable risk will be achieved by

" reference to existing Avetralian policies and procedures, by reference to relevant international
standards, guidelines an recommendations, and tt srough the contribution ofexpencncod mk
analysts (Nairn et al. 1996). ,

The proseauﬁonm principle
In some cases, a risk analysis may determine thnt tiiere are significant gaps in information that
need to be filled by further rescarch befoie a scien{ ifically based decision can be made on a

particular issue, Analysis might also lead to recom nendations that specify the gaps and define
the resurch needed to ﬁll them, For example, a number of submissions to the Nairm mvhw




urgued that where there is significant uncertainty or ivhere there are significant gaps in
knowledge needed to conduct risk assessment, quarantine authorities should ake a
conservative approach. Some submissicns went furtber and advocated adoption of the
precautionary principle (or a variant of it) in cases thety deemed involved significant
uncertainty, probabh. delayed identification or reporting of incursions, or inadequat or no
means of’ contammg, comrollmg o7 eradicating incursions.

The precauuonwy principle has been defined in varios ways but may be simply seen as the
 principle of adopting a conservative approach when tie relevant information needed to make
an informed decision is limited - the greater the uncertainty, the more conservative should be
the decision. Provided due account is taken of the necd for judgement in any decision, the
principle is not necessarily inconsistent with the principles of risk analysis. Quarantine provides
- a good example of the valid npplicatian of the precautionary principle. The SPS Agreement
speclﬁuatly states that 'in cases where relevant scienzific information is insufficient' member
countries of the WTO may previsionally adopt 'sanitary or phytosanitary measures on the basis
of available pertinent information’. However, the SPS Agreement sees the adoption of
conservative measures as only provisional, and states that if adopted on the basis of gaps in
information, member countries 'shall seek o obtain the additional information necessary for a
more objective assessment of risk and rev.ew the sanitary o1 phytosanitary measure
accordingly within a reasonable period of time'. Thus Austra;ia's international obligations
preclude the ongmng or indefinite use of the precautionary piinziple as gmunds for not taking
a decision on any import access mquést (Nairii et al, 1996)

THE NEED FOR A'MULTIDlsclPLINARY APPRQACH

Risk assessment ( pamcularly using more quamnatave approm,hcs) is an extremely demanding,
complex and resource-intensive process. In the natural resource issues gencrally (including
quarantine), it involves consideration of scientific and economic factors, often requiring the
use of multidisciplinary teams. The tasks may be split among different teams, typically with
one group working on scientific risk assessment and feeding its results into another group
working on economic assessment for the same risk analysis. There i also a trend towards
greater consideration and inclusion of environmental concerns in risk analyses of natural
resource issues, particularly to ensure sustainability of the natural resource base, and this trend
was reflected in the number of submissions the Naim Review recsived that commented on the
need for more rigorous environmental assessment in impory yisk analysis. Indeed, in complex
import risk analyses, risk assessment teams may need to include specialists with skills in
disciplines such as communications, mathematics, statistics, computcr raodelling, ecology and
environmental science in addition to those in risk analysis, animal or plant health, and '
economics.

One of the challenges for risk assessment in nitural resources generally is to improve the
match between the outputs of scientific assessment and the inputs needed for economic
assessment, For example, health risk assessments often measure risks in terms of a biological
indicator (e.g. the percentage increas. in lung function) rather than in using measures that
might be appropriate as the starting point for an economic assessment (¢.g. the number of days
a person is ill). The recent review of risk analysis in United States regulatory agencies
(CRARM 1996) concluded that there is a need for far greater collaboration between scientists
and economists involved in risk assessment to minimise inconsistencies in their approaches to
risk assesz.ient and management. There is undoubtedly both & nesd aud an opportunity for
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simila: nmprovement in collaboratnon between sclennsts and cconomnsts mvolved in import risk
analysis in Australia.

‘Although there have been several cost-benefit analyses of Australia’s quarantine, with the
most recent being that of Hinchey and Fisher (1991), there have been relatively few formal
published economic risk assessments of specific quarantine import access requests. In
Australia, those that have been completed tend to be for long-standing and high profile
requests to import products. Examples include apples (Hinchy and Low 1990), salmon meat
(McKelvie 1994, McKelvie et al. 1994) and poultry meat (Hafi et al. 1994) It can be expected
that future 1mport access requests for other agricultural nroducts will require detailed risk
analysis using a consultative approach similar to that proposed by the Nairn Review. Some of
these will require detailed scientific risk assessments, which will tend to use more quantitative
approaches, if only to provide a basic sensitivity analysis and comparison of the effect of
different risk management options. Many will also require detailed economic assessment of the
potential effects of approval of import access requests — whether the specific cost of the
potential introduction and establishment of an exotic disease (for inclusion in the import risk
analysis) or of more general economic effects on prices and markets (for consideration in
pessibie industry adjustment measures or other policy options), Some futur: import access
requests will also require detailed environmental risk assessment, and there is a role fer
economists to work with scientists to develop better standards and methods for such
assessment.

The trend to use more quantitative approaches in risk analysis will undoubtedly continue. In
practice, the benefit of more quantitative approaches is not in nttemptmg to quantify precizely
the actual level of risk associated with a particular decision. The main benefit of more
quantxtatwc approaches is the ability to compare risks between different options and to
examine the effect of different management strategies, If the anaiyses are structured in
accordance with the principles noted earlier in this paper, the data, data gaps, assumptlons and
scenario tree used will be transparent and available for peer review and amendment as further
information becomes available. By following these principles, risk analysis will provide more
robust and better presented information to help decision makers make the best possible
decisions with the informatior available.
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