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The charge question
“How can risk management frameworks and 
broader policy and regulatory decisions be made 
in ways that respond to public values and 
concerns whilst adhering to evidence-based 
decision-making?”



David Hume on facts and values

• “facts”: propositions 
about the way the 
world is (or was, or may 
be).

• “values”: propositions 
about the way the 
world ought to be.

• Hume noticed a 
universal tendency for 
people  to “reason” 
from the former to the 
latter. (the “is-ought” 
fallacy)



Fact versus value: whither science?

• Science is in a privileged position to 
address/answer factual questions, but  is 
not in a privileged position to 
address/answer value questions.

• “The proper study of scientists is scientific 
propositions.” (with apologies to Alexander 
Pope, Essay on Man, Epistle II.)



Propositions: facts and values redux

• Scientific propositions (refutable hypotheses) 
are those whose “truth” can in principle be 
ascertained through application of the (a?) 
scientific method.

• Every proposition, regardless of how 
“scientific”, includes (at least implicitly) value 
elements.

F = 10, V = 0 F = O, V = 10F = 5, V = 5



Burdens and standards 
of proof in statistical 
hypothesis testing

• The setting of the “evidentiary 
threshold” above which H0 is 
not “scientific” à la Popper.

• In inferential statistics, the 
nominal type I error rate (α) is 
set by convention to be 0.05…

• … but because in many 
situations one is more 
concerned about false 
positives and because α and β
(Type II error rate) are 
negatively correlated, α = 0.05 
is often inappropriate.

Reality

Conclusion H0 is 
true

H0 is 
false

Accept H0 No 
error

β

Reject H0 α No error



Evidence in the decision context
• Evidence E is information

that changes one’s belief Β
that a proposition P is true.

• If:

Β(P is T|E) > Β(P is T|-E),

then E is relevant 
evidence that increases one’s 
belief in the truth of the 
proposition.

P is true P is false



Evidence: facts versus values
• Relevant scientific evidence is that which 

changes one’s belief in the truth of a scientific 
proposition, i.e. an hypothesis.

• F/V ordination of propositions allows one 
immediately to understand the elements to 
which scientific evidence applies, and to which 
it doesn’t.



The (really) fundamental risk management 
questions

• How should “risk” be defined?
• Risk to what and by what?
• How do we determine acceptable risk?



How should risk be defined?
• Standard definition/characterization is the convolution of 

exposure (E) and hazard (H)

• Why?  Why not e.g. weight risk elements in relation to 
the feasibility of reduction/mitigation?

• As the definition of risk is not amenable to scientific 
inquiry, science is not in privileged position to address it.



Risk to what and by what?
• To what? That about which somebody cares (in risk 

parlance, “assessment endpoints” (AEs, e.g. valued 
ecosystem components (VECs) in environmental 
impact assessment)

• By what?  That about which somebody is concerned.
• Science is in a privileged position to contribute 

information on scientific values (to what?) and 
potential hazards (by what), but is not in a privileged 
position to pass judgment on non-scientific values 
and concerns.



Acceptable risk (risk tolerance)
• Depends on perceived benefits and costs with 

respect to the things one values…
• … so that what may be tolerable to one person, may 

be intolerable to another.
• Science is not in a privileged position to pass 

judgment on what should/shouldn’t be tolerable (or 
to whom)



Science and non-science in risk assessment, 
management and communication

Risk 
assessment

Risk 
management

Risk to
what? By what?

Risk
tolerance

Risk
definition

Science contribution (“is”)

Non-science contribution
(“ought”)

Risk 
communication



My (tentative) answer
• Risk democratization requires enhancing public 

deliberation at the front end of risk assessment 
(characterization of assessment endpoints and hazards 
(“scoping”), risk definition), back end (risk management 
via risk tolerance), and risk communication (all stages).

• This should (in principle) also enhance an number of 
basic principles of deliberative democracy, including 
accountability and transparency; equality; the duty to 
inform; and majority rule/protection of minority rights.
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