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What science for which questions?
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The the clear and simple answer:

e Good science!

e On the other hand.......

e Every complex problems has a simple answer, but it's always wrong
(Mencken)

e Senator Edmund Muskie: “"Will somebody find me a one-handed
scientist?!”



Science according to Wikipedia

e Science (from Latin scientia, meaning "knowledge"!l) is a
systematic enterprise that builds and organizes knowledge in the
form of testable explanations and predictions about the
universe.l2ZlI31 In an older and closely related meaning, "science"

also refers to a body of knowledge itself, of the type that can be

rationally explained and reliably applied. A practitioner of science is
known as a scientist.



http://en.wikipedia.org/wiki/Latin_language
http://en.wikipedia.org/wiki/Knowledge
http://en.wikipedia.org/wiki/Universe
http://en.wikipedia.org/wiki/Scientist

Different sciences
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Based on topic and scale

Based on degree of cooperation:
mono, multi, interdisciplinary

Based on time period and relation to society:
free, applied, translational, transdisciplinary, citizen science

Based on appreciation and intended (mis)use:
Pseudoscience, junk science, bad science ... R

Bad Pharma-

‘Science in Transition’ Ben Goldacre


http://en.wikipedia.org/wiki/File:Bad_Pharma.jpg

Which questions? Rather technical?
e What can perturbations of toxicity pathways tell us about (health) risks?

e How can Adverse Outcome Pathways improve risk assessment?

e How can we digest, review, summarise and appreciate the enormous
production of scientific publications for risk assessment purposes?

e What is the ‘Value of Information’ of yet another risk assessment study
to risk management decisions?

e What levels of endocrine disruptors are safe?

e Reference doses: does adding human data help?



Health as the ability to adapt and to

self manage, in the face of social,
physical and emotional challenges

Which questions? More cont® :
e How should we define health? WHO or Huber et al. BMJ 20117

e What is the probability that a research finding is true? Or ‘Why Most
Published Research Findings Are False’ (Ioannidis JPA (2005) PLoS
Med 2(8): el24.

e How can we debunk crappy (epi-)studies on effects of endocrine
disruptors?

e How can we increase the acceptance of publications funded by
industry? A few bad apples.....?

e Why is BPA regulated?



The Question and Challenge

e How can we optimally accommodate (innovative) development,
production and use of chemical substances in society, balancing and
limiting (potential) risks against (potential) societal benefits,
without stifling innovation, delaying adequate risk assessment and
safe-by-design approaches, high waste production, high costs and
administrative/regulatory burden?
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Science 1.0 - 3.0
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Cluster analysis by discipline; literature on the
role of experts in policy advice. (spruijt et al submitted)
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== 1: Post-normal science

Van der sluijs, J. (8)
Petersen, A. (B)
Ravelz, J. (4)
Tuinstra, W. (4)
Hage, M. (3)
Yearley, S. (3)
Funtowicz, S. (3)
Janssen, P. (2)
Kloprogge, P. (2)
Kunseler, E. (2)

2: Science and technology
studies
Ericsson, K. (4)
Mieg, H. (4)
Bal, R. (3)
Bijker, W. (3)
Evans, R. (3)
Jasanoff, S. (3)
Wynne, B. (3)
Collins, H. (2)
Felt, U. (2)
Hendriks, R. (2)
Lebret, E. (2)
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Co-citation analysis of literature on the role of
experts in policy advice. (sprit et al submitted)
@

3: Science policy studies

Pielke jr., R. (6) Sarewitz, D. (3)
Lévbrand, E. (5) Stirling, A. (3)
Nowotny, H. (4) Backstrand, C. (2)

Carolan, M. (3) Beck , 5. (2)
Dunlop, C. (3) Gibbons, M. (2)
Oreskes, N. (3) Scott, P. (2)
Owens, S. (2)

4: Political science
Hisschemaller, M. (9)
Hoppe, R. (7)
Sabatier, P. (7)
Weible, C. (7)
Cuppen, E. (5}
Turnhout, E. (5)
Groenewegen, P. (3)

Woeingart, P. (3)
Breukers, S. (2)
Eijsackers, H. (2)
Halffman, W. (2)
Leroy, P. (2}

[ 5: Risk governance
Renn, O. (6)
Van Asselt, M. (4)
Freudenburg, W. (3)
Klinke, A. (3}
Carr, S. (2)
Levidow, L. (2)
Zinn, J. (2)




Common elements for expert roles

Cluster number

Suggestions to improve ways in which

experts (should) advise on complex

issues

Transparency in methods, assumptions,
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Professional attitude of humility

Public participation, democratizing
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Precautionary principle

Explicating different points of view

within the expert community
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Claim 1: you need virtually all these sciences for
a socially robust dealing with risks of chemicals
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Toulmin model

e Claim: the position or claim being argued for; the conclusion of the
argument

e Grounds: data, reasons or supporting evidence that bolster the
claim

e Warrant: the principle, provision or chain of reasoning that
connects the grounds/reason to the claim

e Backing: support, justification, reasons to back up the warrant

e Rebuttal/Reservation: exceptions to the claim; description and
rebuttal of counter-examples and counter-arguments

e Qualification: specification of limits to claim, warrant and
backing. The degree of conditionality asserted



Toulmin diagram
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Claim 2: Warrants, grounds and backings vary
across:

e Scientific disciplines
e Regulatory contexts

e Worldviews / political beliefs

17 Toulmin model of argumentation




What are the main warrants in use for causal inference;
thus what data is being generated through research?

e Epidemiology Hierarchy in methods, RCT; Bradford Hill Criteria

e Toxicology Mode of Action informs risk assessment; Mixtures
matter

e Ecology

e Economics The market is always right; Consumers make

rational choices

e Medicine

e Public Health Prevention is always cheaper than treatment

18 Toulmin model of argumentation




Some more warrants-claims

e Late lessons of early warnings: It went wrong in the past with DDT,
and asbestos, so I worry that EMF, nano, etc. are not safe

e Risk regulation stifles innovation

e My scientific discipline is of higher value and more important for risk
assessment, than yours, ergo needs more funding

e You call it a crop protection product, I call it a poison
e Scientist should not get involved in public debates

e It's not about the risks, its about trust in the risk
assessment/assessors

19 Toulmin model of argumentation




What are the main warrants in use;

thus what data is being generated through research

Risk assessment of toxic substances

Risk assessment of radiation

Risk assessment of ambient air pollution
Risk assessment in occupational settings
Risk assessment of pharmacuetical products
Risk assessment for food safety

20 Toulmin model of argumentation




What are the main warrants in use
in different expert roles?

Pielke

Pure Scientist
Science Arbiter
Issue Advocate
Honest Broker

Weiss

Science Absolutist
Technological Optimist
Environmental Centrist
Cautious Environmentalist
Environmental Absolutist
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What are the main warrants in use

in different wor

dviews?

Four Rationalities
Prescribed

(externally imposed restrictions on choice)

. AV

Nature capricious Nature perverse/tolerant
THE FATALIST THE HIERARCHIST
It doesn’t matter who you vote for. A place for everything,
Individualized Collectivized
| o~
N&b{p Nature ephemeral
THE INDIVIDUALIST THE EGALITARIAN
The bottom line. -' Tread lightly on the earth.

Prescribing
(no externally imposed restrictions on choice)

Source: Schwarz, M. and M. Thompson, 1990, Divided We Stand:
Redefining Politics, Technology and Social Choice, p. 7.
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What are the warrants used in different countries
to regulate EMF
(ELF, RF, ambient/occupational, EHS)

e France

o UK

e Germany
e Belgium
e Sweden

e Netherlands
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Should you pull the lever?
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Should you push the fat man?

Pictures from falkenblog.blogspot.com, blog.mvonederland.nl and creative commons


http://www.google.nl/url?sa=i&source=images&cd=&cad=rja&docid=1a75wD83oS2zdM&tbnid=Yg0aPjZZ_vCxmM:&ved=0CAgQjRwwAA&url=http://blog.mvonederland.nl/2013/08/should-i-kill-the-fat-man/trolley-problem-b-300x159/&ei=azuKUrPNKsLOtQbUu4CYCw&psig=AFQjCNG4SvZjBZNkGd1LL1Ym5H4kyGErKg&ust=1384877291740651

In conclusion

e We need good science to address good questions

e There is no 'utility free’ answer to the question "What science for
which questions”

e We need better understanding of the warrants in play in risk
assessment, management and governance

e Practice of professional humility may help build trust

e Looking at the question behind the question may allow us to find
the right mix of scientific disciplines and forms
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The one-handed scientist is not the solution

e Scientist controls colleague’'s hand in first human brain-to-
brain interface (Cnet News, Aug 27, 2013)
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