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This statement is falseThis statement is false

The barber shaves every man in town,The barber shaves every man in town,
who doesnwho doesn’’t shave himselft shave himself

““Few are able to see what isnFew are able to see what isn’’t there.t there.””

““If in doubt, donIf in doubt, don’’t. If still in doubt, do whatt. If still in doubt, do what’’s right.s right.””

D. D. RumsfeldRumsfeld

MMETAETA--UNCERTAINTYUNCERTAINTY –– Some examplesSome examples



∙∙ Background Background 
∙∙ UncertaintyUncertainty
∙∙ MetaMeta--uncertaintyuncertainty
∙∙ Relevance of metaRelevance of meta--uncertainty uncertainty 

to the regulation of GMOs to the regulation of GMOs 

IINTRODUCTIONNTRODUCTION



BBACKGROUNDACKGROUND –– Regulation of GMOsRegulation of GMOs

‘To protect the health and safety of people,To protect the health and safety of people,
and to protect the environment, and to protect the environment, 

by by identifying risksidentifying risks
posed by, or as a result of, gene technology posed by, or as a result of, gene technology 

and by and by managing those risksmanaging those risks
through regulating certain dealings with GMOsthrough regulating certain dealings with GMOs’’

OBJECT OF THE LEGISLATIONOBJECT OF THE LEGISLATION



•• The role of uncertainty in risk analysisThe role of uncertainty in risk analysis

•• Applying uncertainty in a regulatory contextApplying uncertainty in a regulatory context

UUNCERTAINTYNCERTAINTY



UUNCERTAINTYNCERTAINTY –– TaxonomyTaxonomy

•• Epistemic (incertitude, uncertainty)Epistemic (incertitude, uncertainty)
–– measurement errors, data gaps, quality of evidencemeasurement errors, data gaps, quality of evidence

•• Stochastic (variability, intrinsic, noise)Stochastic (variability, intrinsic, noise)
–– variability, true randomness, variability, true randomness, incoheranceincoherance

•• PhysicalPhysical
–– atomic (eg quantum state), macro (eg complex systems)atomic (eg quantum state), macro (eg complex systems)

•• Descriptive (linguistic)Descriptive (linguistic)
–– linguistic, models, mathematics, logiclinguistic, models, mathematics, logic

•• CognitiveCognitive
–– sensory, mental, emotional, memorysensory, mental, emotional, memory

•• MetaMeta--uncertaintyuncertainty

There are two types of uncertainty,There are two types of uncertainty,

uncertainty and variability uncertainty and variability -- USEPAUSEPA



MMETAETA--UNCERTAINTY UNCERTAINTY 

•• Uncertainty of uncertaintyUncertainty of uncertainty

•• Compilation of uncertaintiesCompilation of uncertainties

•• Tool to model uncertaintyTool to model uncertainty

•• UndecidabilityUndecidability



MMETAETA--UNCERTAINTYUNCERTAINTY–– model of uncertaintymodel of uncertainty

Likelihood
uncertainty

Consequence
uncertainty

Large

LargeSmall

Small

Gamesmanship Daring
Recklessness

SafetyFormal risk

RISK



MMETAETA--UNCERTAINTY UNCERTAINTY –– undecidabilityundecidability

‘To To protectprotect the the health and safety of peoplehealth and safety of people,,
and to and to protectprotect the the environmentenvironment, , 

by identifying risksby identifying risks
posed by, or as a result of, gene technology posed by, or as a result of, gene technology 

and by managing those risks and by managing those risks 
through regulating certain dealings with GMOsthrough regulating certain dealings with GMOs’’

““Insect resistant GM cotton is good for farmers and Insect resistant GM cotton is good for farmers and 
the environment because of reduced pesticide usethe environment because of reduced pesticide use””



MMETAETA--UNCERTAINTY UNCERTAINTY –– undecidabilityundecidability

‘To protect the health and safety of people,To protect the health and safety of people,
and to protect the environment, and to protect the environment, 

by by identifying risksidentifying risks
posed by, or as a result of, gene technology posed by, or as a result of, gene technology 

and by and by managing those risksmanaging those risks
through regulating certain dealings with GMOsthrough regulating certain dealings with GMOs’’

““GM foods are as safe as their nonGM foods are as safe as their non--GM counterpartsGM counterparts””



MMETAETA--UNCERTAINTY UNCERTAINTY –– risk assessmentrisk assessment

Genetic modification

Canola (Brassica Canola (Brassica napusnapus))

Weed Risk AssessmentWeed Risk Assessment
Seed setSeed set

High (>1000 seeds/m  High (>1000 seeds/m  ))

Low (<1000 seeds/m  Low (<1000 seeds/m  ))

NoneNone

22

22



MMETAETA--UNCERTAINTY UNCERTAINTY –– risk communicationrisk communication

PUBLICPUBLIC

PERCEPTIONPERCEPTION

OF RISKOF RISK

RISK ANALYSTRISK ANALYST

PERCEPTIONPERCEPTION

OF RISKOF RISK

ΣΣii RRGMOGMO = k(= k(ΣΣii C C * * ΣΣii LLUU))jj jj jj

Where: R = Risk, C= Consequences, L = Likelihood, U = UncertaintWhere: R = Risk, C= Consequences, L = Likelihood, U = Uncertaintyy



MMETAETA--UNCERTAINTY UNCERTAINTY –– risk communicationrisk communication

SAFETY RISK

SAFETY = COMPLEMENT OF RISK
RISK

OPPORTUNITY
ABSENCE
OF HARM



MMETAETA--UNCERTAINTY UNCERTAINTY –– risk communicationrisk communication

diseasedisease car transportcar transport air transportair transport lightninglightning venomousvenomous
creaturescreatures

Probability of deathProbability of death

>> >> >> >>



MMETAETA--UNCERTAINTY UNCERTAINTY –– DecisionDecision--makingmaking

ZeroZero

RiskRisk

LowLow

RiskRisk

HighHigh

RiskRisk

Unacceptable riskUnacceptable riskAcceptable riskAcceptable risk



MMETAETA--UNCERTAINTY UNCERTAINTY –– DecisionDecision--makingmaking
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MMETAETA--UNCERTAINTY UNCERTAINTY –– DecisionDecision--makingmaking

ZeroZero

RiskRisk

LowLow

RiskRisk

HighHigh

RiskRisk

Unacceptable riskUnacceptable risk

XX

Acceptable riskAcceptable risk



CopyrightCopyright
©© Office of the Gene Technology Regulator 2006.Office of the Gene Technology Regulator 2006.

This work is copyright. You may download, display, print and This work is copyright. You may download, display, print and 
reproduce this material in unaltered form only (retaining this reproduce this material in unaltered form only (retaining this 
notice) for your personal, nonnotice) for your personal, non--commercial use or use within commercial use or use within 
your organisation. Apart from any other use as permitted under your organisation. Apart from any other use as permitted under 
the the Copyright Act 1968Copyright Act 1968, all other rights are reserved. , all other rights are reserved. 

Requests for further authorisation should be directed to Requests for further authorisation should be directed to 
ogtr@health.gov.auogtr@health.gov.au


	INTRODUCTION

