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The Rightful Place of Science: Science on the Verge

-I-HE RIG HTFUI_ Paperback — 20 Feb 2016

by Andrea Saltelli (Author), Alice Benessia (Author), & 7 more

PLACE OF SCIENCE:  srdedrdesk - 1 customer review
SCIENCE ON THE » See all formats and editions

Kindle Edition Paperback
£3.61 £6.99
CONTRIBUTORS
Alice Benessia Jerome R Ravetz
Silvio Funtowicz Andrea Saltelli .. . . .
Mario Giampietro Roger Strand A crisis looms over the scientific enterprise.
Ange%a Guimardes Pereira  Jeroen P, van der Sluijs

Not a day passes without news of retractions,
failed replications, fraudulent peer reviews, or
misinformed science-based policies.

Every day? http://www.nature.com/news/macchiarini-scandal-is-a-valuable-lesson-for-the-karolinska-institute-1.20539
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Science in crisis: from the sugar scam to Brexit, our
faith in experts is fading

eple f 016 4 43pm Af

https://theconversation.com/science-in-crisis-from-the-sugar-scam-to-brexit-out-faith-in-experts-is-fading-65016



The crisis has ethical, epistemological,
methodological and even metaphysical dimensions;

Root causes of the crists, from history and
philosophy of science scholarship to present-day
historical critique of commoditied science;

The crisis of science gua science impacts science as
used for policy.
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Identitied points of friction:

* paradigm of evidence-based policy

* use of science to produce implausibly precise
numbers and reassuring techno-scientific

imaginaries

* use of science to ‘compel’ decision by the sheer
strength of ‘facts’
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Is there a crisis?




What if even she 1s wrong?




On TV series over series where lab-based
forensics (science) adjudicates cases

Forensics [as well as medicine, biology,
economics, health, nutrition ...]| has
produced serious misdiagnoses

National Academy of Sciences (NAS) report “Strengthening Forensic Science in the
United States: A Path Forward”,
https:/ /www.ncjrs.gov/pdffiles1/nij/grants/228091.pdf



A failure lasting half a century
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See also https://www.theguardian.com/society/2016/apr/07/the-sugat-conspiracy-robert-lustig-john-yudkin, and the story
of US President Dwight Eisenhower heart attack,...



“our findings suggest the industry sponsored a research
program in the 1960s and 1970s that successfully cast doubt
about the hazards of sucrose while promoting fat as the dietary
culprit in CHD [coronary hearth disease]”
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http:/ /archinte.jamanetwork.com/article.aspxrarticleid=2548255
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Scienceisn’t as solid as it should be - but Why so much science research is flawed - and
science can fixit what todo about it
Unconscious biases and data-torturing are weakening our knowledge base - but unfike Dodgy results are fuelling flawed policy decisions and undermining medical advances. They
paliticians and bankers, scientists aren't covering up their failings could even make us lose faith in science. New Scientist investigates

An alarming amount of research s flawed
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« Generation of new data/ publications at an
unprecedented rate.

Compelling evidence that the majority of these
discoveries will not stand the test of time.

* (Causes: failure to adhere to good scientific practice &
the desperation to publish or perish.

C. Glenn Begley
 This 1s a multifaceted, multistakeholder problem.

 No single party 1s solely responsible, and no single
solution will suffice.

"
John P. A. loannides

Begley, C. G., and loannidis, J. P., 2015, Reproducibility in Science. Improving the Standard for Basic
and Preclinical Research, Circulation Research, 116, 116-126, doi:
10.1161/CIRCRESAHA.114.303819



Washington's lawyer surplus Unreliable research
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“A career structure which
lays great stress on publishing
copious papers exacerbates
all these problems”, Brian

Nosek, quoted by The
Economist.

The

Economist

Jason Ford




“There is no cost to getting things wrong. The cost is not getting
them published”, Brian Nosek

The

Economist



A landmark effort to reproduce the findings
of 100 recent papers in psychology failed in
more than half the cases — and the effects
were smaller than claimed in the original
studies (Brian Nosek's work).

Baker, M., 2015, Over half of psychology studies fail reproducibility test. Largest
replication study to date casts doubt on many published positive results, Nature, 27 August
2015.

OSC, Open Science Collaboration, 2015, Estimating the reproducibility of psychological
science, SCIENCE, 349(6251) aac4716. DOI: 10.1126/science.aac4716

Yong, E., Nobel laureate challenges psychologists to clean up their act, Nature, News, 03
October 2012.

... and a couter study saying that Nosek’s team got it
wrong.

Gilbert, D. T., King, G., Pettigrew, S. & Wilson, T. D. Science 351, 1037 (2016).

Brian Nosek
Professor,
Department of

Psychology
University of Virginia



Solutions from within:

Four international conferences on science integrity
between 2007 and 2015.

San Francisco declaration, (2012), as of May 2016 signed
by 12,700 individuals, and 591 organizations.

“Do not use journal-based metrics, such as Journal
Impact Factor, as a surrogate measure of the quality of
individual research articles to assess an individual
scientist's contributions, or in hiring, promotion, or
funding decisions.”

Declaration: http://am.ascb.org/dora/ , drafted by publishers, with separate recommendations for institutions, publishers,
organizations that supply metrics and researchers.

Lancet, Editorial, 2015, Rewarding true inquiry and diligence in research, 385, p. 2121.

Wilsdon, J., 2015, We need a measured approach to metrics, Nature, 523, 129.

See also The Metric Tide Report in the UK (REF)



http://am.ascb.org/dora/

Solutions from within:

loannides (2014): a checklist of remedies

John P. A. loannides

“I---]1 adoption of large—scale collaborative research; replication
culture; registration; sharing; reproducibility practices; better
statistical methods; [:*-] and improvement in study design
standards, peer review, [---] training of the scientific
workforce”

loannidis, J. P. (2014). How to Make More Published Research True. PLoS medicine, 11(10), e1001747.



Summary Points

e Currently, many published research findings are false or exaggerated, and an
estimated 85% of research resources are wasted.

John P. A. loannides

loannidis, J. P. (2014). How to Make More Published Research True. PLoS medicine, 11(10), e1001747

For Lancet (2015) an estimated US$200 billion
were wasted in the US in 2010.

Lancet, Editorial, 2015, Rewarding true inquiry and diligence in research, 385, p. 2121.
loannidis JPA, 2016, Why Most Clinical Research Is Not Useful, PLoS Med 13(6): e1002049.
doi:10.1371/journal.pmed.1002049



Different readings of the crisis :

 Poor training, statistical design, hubris of data mining, perverse
incentives, CounterprOdUCtive metrics (e.g. loannidis; San Francisco Declaration,)

* Science victim of its own success, exponential growth, senility
by exponential growth & hyper—specialization e Solia Price)

* Science as another victim of the neoliberal 1deology (e.g. Mirowski

* Science as a social enterprise whose quality control apparatus
suffers under the mutated conditions of technoscience ®avetz Lyotard)



There were rare
anticipations of this crisis.
In 1963 Derek J. de Solla
Price prophesized that
Science would reach
saturation (and in the
worst case senility) under
its own weight, victim of
1ts own success and

exponential growth (pp 1-
32).

Price

de Solla Price, D.J., 1963, Little science big science, Columbia
University Press.



Science/knowledge degenerates when
it becomes a commodity for Ravetz
(1971), Lyotard (1979) and Mirowski
(2011).

Ravetz, J., 1971, Scientific Knowledge and its Social Problems, Oxford University Press,
p. 22.

Jerome R.

Ravetz

Lyotard, J.-F. 1979. La Condition postmoderne. Rapport sur le savoir, Paris : Minuit,

Chapter 10. .
Jean-Francots

Mirowski, P. 2011. Science—Mart: Privatizing American Science, Harvard University

Press. Lyotard
RAVET T
: | ¥ ¥ ....u.:i(':rj.
SCIENTIFIC POSTMODERN Philip Mirowski

Secence Wlant
—PRIVATIZING —
AMERICAN SCIENCE
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p.22: About the industrialization of science and the weakening of its
quality control mechanism:

“The problem of quality control in science is [--] at the centre of
the social problems of the industrialized science [---]. If it fails to
resolve this problem [:-] then the immediate consequences for
morale and recruitment will be serious; and those for the survival
of science itself, grave”

SCIENTIFIC g | Jerome R.

[

Ravetz

Ravetz, J., 1971, Scientific Knowledge and its
Social Problems, Oxford University Press, p.22.




p. 22-23: “Two separate factors are necessary for the achievement
of worthwhile scientific results: a community of scholars with a
shared knowledge of the standards of quality appropriate for their
work and a shared commitment to enforce those standards by the
informal sanctions the community possesses; and individuals whose
personal integrity sets standards at least as high as those required
by their community:--~

Jerome R.

Ravetz

Ravetz, J., 1971, Scientific Knowledge and its
Social Problems, Oxford University Press, p.22.




Does the crisis impact
science for policy &
science’ s advice?



“Belinda Phipps, who took over at
the Science Council last year,
accused the sector of
complacency and said the public
trusted scientists only because
they did not understand their
work.”

Whipple, T., The Times, February 22, 2016

THE 888 TIMES
Science

News  Opinion  Business Money Sport | Life  Arts Puzzles Papers  Irish news

Welcome to your preview of The Times

Scientists ‘should take ethics oath like

doctors’

Tom Whipple Science Editor
Publishad at 12:01AM, February 22 2016

Scientists need their own version of the Hippocratic oath and a
regulation system similar to doctors to avoid a big scandal, the head
of their standards body has said.

Studies suggest that a
significant proportion of
scientific papers are
not repeatable

Monfy Rakusen/Corbis

® Post a comment



THE :88%TIMES
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What Struck me, coming lntO thlS News | Opinion | Business | Money | Sport | Life | Arts Puzzles | Papers | Irish news
sector is jU.St how unregulated it Welcome to your preview of The Times
1s compared to the medical Scientists ‘should take ethics oath like

doctors’

profession,” Ms Phipps said.
“Think what damage a scientist
could do if he or she behaved

badly or fraudulently. The 1
potential damage 1s enormous, yet
there is almost no regulation.”

-
Tom Whipple Science Editor Studies suggest that a
Published at 12:01AM, February 22 2016 significant proportion of
scientific papers are
. . iy 2 iy Y £ t table
Whipple, T., The Times, February 22, 2016 Scientists need their own version of the Hippocratic oath and a :“:n'\_f“!::?mﬂ:m__‘s

regulation system similar to doctors to avoid a big scandal, the head
of their standards body has said.

® Post a comment



Institutions charged with science advice choose to ignore
the severity of the crisis ... not even a word on it!

Please cite this paper as:
OECDpubiishing ¢ ' ras

S
OECD (2015), “Scientific Advice for Policy Making: The Role m < m'
and Responsibility of Expert Bodies and Individual Scientists”, T e Futu re o ﬁ
OECD Science, Technology and Industry Policy Papers, “cx-i‘nfw:- B
No. 21, OECD Publishing, Paris. o AR
http//dx doi.org/10.1787/5s3311jcpwb-en SCIENT|F|C ADVICE To THE UN“ED N7 R ¢
i 'y
L AU ,

OECD Science, Technology and Industry
Policy Papers No. 21

Scientific Advice for Policy
Making

0 ,,,- Secretary-General
letiNations from the

THE ROLE AND RESPONSIBILITY OF EXPERT
BODIES AND INDIVIDUAL SCIENTISTS

OECD



The crisis 1n
mathematical and
statical modelling



Those aspect of science most used in policy (mathematical and
statistical modelling) are also those more vulnerable to abuse

IN FOCUS Iiliﬂ

Statisticians issue
warning on Pvalues

Statement aims to halt missteps in the quest for certainty.

“Misuse of the P value — a common test for judging the strength
of scientific evidence — is contributing to the number of research
findings that cannot be reproduced”

Baker, M., 2016, Statisticians issue warning on P values, Nature, 531, 151.



A A‘Nl
) I
eW AMERICAN STATISTICALASSOCIATION
Promnring the Practice and Profession of Statisticss

732 North Washangron Street Alexandria, VA 22314 « (703) 684.1221 » Toll Free: (388) 2313473 « www,omstot.org * www twitter comAmsatNens

AMERICAN STATISTICAL ASSOCIATION RELEASES STATEMENT ON

STATISTICAL SIGNIFICANCE AND P-VALUES

Provides Principles to Improve the Conduct and Interpretation of Quantitative

Science
March 7, 2016

- and twenty ‘dissenting’ commentaries

Wasserstein, R.L. and Lazar, N.A., 2016. ‘The ASA's statement on p—values: context, process, and purpose’, The American
Statistician, DOI:10.1080/00031305.2016.1154108.



“P-hacking’s smoking gun”

® Published Studies
/\ Replication Studies
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Shanks et al. (2015) JEP:General

J Exp Psychol Gen. 2015 Oct 26. “Romance, Risk, and Replication: Can Consumer Choices and Risk-Taking Be Primed by Mating
Motives?”, Shanks DR, Vadillo MA, Riedel B, Clymo A, Govind S, Hickin N, Tamman AJ, Puhlmann LM.:
http://www.ncbi.nlm.nih.gov/pubmed/26501730



NeW Scientists talks of New e

“dodgy statistics” and SCIE!‘IEiSt e
“statistical sausage —
factory”

-+ though it 1s hard to believe that a collapse in craft skills
1s limited to statistics. How about laboratory practices? How
about mathematical modelling?



I Unlikely results

How a small proportion of false positives can prove very misleading

False M True M False negatives B False positives

loannidis J P A

1. Of hypotheses 2.Thetests havea 3. Not knowing
interesting false positive rate what s false and 2 O O 5 Why Most
enough to test, of 5%. That means whatis not, the ) o
perhaps onein they produce 45 researcher sees Published Research Findings
ten will be true. false positives (5% 125 hypotheses as Are False PLoS Medicine
Soimagine tests of 900). They have true, 45 of which 2(8) 696-701, a source of
on 1,000 a power 0f 0.8, so are not. The Economist’s piece.
hypotheses, they confirm only The negative
100 of which 80 of the true results are much
are true. hypotheses, more reliable—but o
producing 20 false unlikely to be Bec i
negatives. published. conomist

Source: The Economist




John Kay, Financial Times

Watch the videos from the workshop
'Significant digits. Responsible Use of

Quantitative Information', Brussels,
11,9-10 June 2015.

https://ec.europa.eu/jrc/en/event/conference/use—quantitative—information

Philip Stark,
University of Berkeley




The crisis of
demarcation



On demarcation:

“the incoming commission must find
better ways of separating evidence-
gathering processes from the ‘political
imperative’”, A. Glover, former Chief
Science Adviser of President Barroso

(Wilsdon, 2014).

Wilsdon, J. 2014. Evidence—-based Union? A new alliance for science advice in
Europe. In The Guardian. Available at:
http://www.theguardian.com/science/political-science/2014/jun/23/evidence-
based-union—-a-new-alliance—-for—science—-advice—in—europe.

Anne Glover



Evidence based
policy: separation of
facts from values, of
scientists from their
customers, on
demarcation of
roles---

(Give science enough
time and truth will
emerge.

Tempore Patet Occulta Veritas - Time brings forth hidden truth - cover of Bacon’s New Atlantis



This separation has been said to defines modernity ---

Stevex Suarin & Siuon ScHarrer

Bruno Latour

Nous n‘avons jamais
été modernes

Essai d'anthropologie symetrique

Shapin, S., Schaffer, S., 1985, Leviathan and the Air—Pump: Hobbes, Boyle, and the Experimental Life, Princeton, 2011
Edition

Latour, B., 1991, Nous n'avons jamais été modernes, Editions La découverte, 1993; We Have Never Been Modern.
Cambridge, Harvard UP.



Where did this

separation
originate”



Francis Bacon
(1561-1626)

Magnalia Naturae, in the
New Atlantis (1627),
‘Wonders of nature, in
particular with respect to
human use’

Demarcation is part of the
Cartesian dream of man as
master and possessor of
nature, of prediction and
control, of Bacon’s wonders
of science and Condorcet’s
mathematique sociale---

René

Descartes
(1596-1650)

NICO-laS de Carltat’ Discourse on Method
marquis de Condorcet (1637)

(1743- 1794)

‘Sketch for a Historical Picture of the
Progress of the Human Spirit’



Francis Bacon
(1561-1626)

Magnalia
Naturae, in
the New
Atlantis
(1627),
‘Wonders of
nature, in
particular with
respect to
human use’

The prolongation of life; The restitution of youth in some
degree; The retardation of age; The curing of diseases
counted incurable; The mitigation of pain; More easy and less
loathsome purgings; The increasing of strength and activity;
The increasing of ability to suffer torture or pain; The
altering of complexions, and fatness and leanness; The
altering of statures; The altering of features; The increasing
and exalting of the intellectual parts; Versions of bodies into
other bodies; Making of new species; Transplanting of one
species into another; Instruments of destruction, as of war
and poison; Exhilaration of the spirits, and putting them in
good disposition; Force of the imagination, either upon
another body, or upon the body itself; Acceleration of time in
maturations; Acceleration of time in clarifications;
Acceleration of putrefaction; Acceleration of decoction;
Acceleration of germination; Making rich composts for the
earth; Impressions of the air, and raising of tempests; Great
alteration; as in induration, emollition, &c; Turning crude and
watery substances into oily and unctuous substances;
Drawing of new foods out of substances not now in use;
Making new threads for apparel ; and new stuffs, such as
paper, glass, &c; Natural divinations; Deceptions of the
senses; Greater pleasures of the senses; Artificial minerals
and cements.
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Francis Bacon
(1561-1626)

Magnalia Naturae, in the
New Atlantis (1627),
‘Wonders of nature, in
particular with respect to
human use’

Magnalia Naturae, in the New Atlantis (1627),
‘Wonders of nature, in particular with respect to human use

The prolongation of life; The restitution of youth
in some degree; The retardation of age; The
curing of diseases counted incurable; The
mitigation of pain;

[+]

Drawing of new foods out of substances not now
in use, Making new threads for apparel;, and new
stuffs, such as paper, glass, &c; Natural
divinations; Deceptions of the senses; Greater
pleasures of the senses; Artificial minerals and
cements.



We were nourished (and professionally trained) with the principles
of the Cartesian dream.

This has deep governance implications due to the centrality of
science in the formulation & adjudication of policy.
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'The undoing of the
Cartesian dream?

ll EDITED BY
ANGELA GUIMARAES PEREIRA
AND SILVIO FUNTOWICZ

SCIENCE,
PHILOSOPHY
AND
SUSTAINABILITY

B THE END OF THE
CARTESIAN DREAM

Guimaries Pereira, A. and Funtowicz, S. (eds.), 2015.
Science, Philosophy and Sustainability: The End of
the Cartesian Dream, New York: Routledge.




'The end of tacts?



“The British people are
sick of experts”, Michael Gove
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“We now live in a post—factual
democracy’, Nicholas Barrett




... How will this play out once trust in experts evaporates?

“Michael Gove, a Conservative Outer once close to Prime Minister David Cameron, said: “People in
this country have had enough of experts.” Source: P. Stephens, Financial Times, June 23 2016,
https://www.ft.com/content/bfb5{3d4-379d-11e6-a780-b48ed7b6126f

See also https://www.ft.com/content/82a1a548-3b93-11e6-8716-a4a71e8140b0#axzz4Hzb9D6QI



The book's
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Dan Sarewitz, Preface; Pedro Almodoévar,
Jonathan Swift, the floating island of SN0 W ST
Laputa and a portrayal of XVIII siecle

science; what lesson for science’s present
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Chapter 1. Andrea Saltelli, Jerome Ravetz,
Silvio Funtowicz: Who will solve the
crisis in science? Is there a crisis? What

is being done ‘from within’? Is this

sufficient? What are the diagnoses for the THE RIGHTFUL
PLACE OF SCIENCE:

SCIENCE ON THE

\IERGE

CONTRIBUTORS

crisis’ root causes, and what are the
solutions ‘from without’?
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Chapter 2. Andrea Saltelli, Mario
Giampietro: The fallacy of evidence
based policy: Quantification as
hypocognition; socially constructed

ignorance & uncomfortable knowledge;

ancien régime syndrome; quantitative THE RIGHTFUL
story telling. PLACE OF SCIENCE:

SCIENCE ON THE

Alice Benes
Silvio F
e
Vidi

CONTRIBUTORS

Benessia |erome R. Rauetz




Chapter 3. Alice Benessia, Silvio
Funtowicz: Never late, never lost, never

unprepared; Trajectories of innovation W

and modes of demarcation of science

from society: ‘separation’; ‘hybridization’
and ‘substitution’; what contradictions THE RIGHTFUL
’ PLACE OF SCIENCE:

these trajectories generate. SCIENCE ON THE

VERG

CONTRIBUTORS

e Benessia Jerome R. Ravetz




Chapter 4. Angela Guimaraes Pereira,
Andrea Saltelli: Institutions on the
verge; working at the science policy
interface; The special case of the
European Commission’s in house
science service; the Joint Research

Centre as a boundary institutions;

diagnosis, challenges and perspectives. THE RIGHTFUL
PLACE OF SCIENCE:

SCIENCE ON THE

VERG

CONTRIBUTORS

Jerome R. Ravetz
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Chapter 5. Jeroen van der Sluijjs:

Numbers running wild; Uses and — | m‘

abuses of quantification and the loss

of ‘craft skills’ with numbers; 7.9% of THE RIGHTFUL

all species shall become extinct. PLACE OF SCIENCE:
\IERGE

Fmgela Gu:n*;eres Permra }eraer: P uan ::ier S"ui;f.




Chapter 6. Roger Strand: Doubt has been
eliminated; Gro Harlem Brundtland’s
famous 2007 speech, after the Fourth
IPCC report and the Stern review; when
science becomes a ‘life philosophy’; science
as the metaphysics of modernity; the
Norwegian Research Ethics Committee for

THE RIGHTFUL
PLACE OF SCIENCE:

SCIENCE ON THE

Science and Technology inquiry.




While trust in science as such appears to be still
substantially unscathed, the use of science to
adjudicate policy disputes is increasingly contlicted;

This entails a crisis in the dual legitimacy system at
the heart of modernity: that of science providing
the facts and policy taking care of the values.
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e semce  INOt a day passes without news of retractions, failed replications, fraudulent

SCIENCE ON THE . . . . ..
peer reviews, or misinformed science-based policies.

=~ RN
NEWS | IN DEPTH

nature Eaternationsl weekly jourmal uf wcieios SCIENTIFIC PUBLISHING
s e U.S. charges journal publisher
G with misleading authors

OMICS Group Inc. has drawn numerous complaints about
allegedly shady editorial practices and meetings

Macchiarini scandal is a valuable lesson for the
Karolinska Institute
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Thoughts (with JR Ravetz, S Funtowicz)

Quality in science depends on the
existence of a community of scholars
linked by norms and standards, and
willing to stand by these.



7

[he crisis has deep significance, since
the contract between science and
power 1s a basis of modernity.

Science offers legitimacy to power via
its guarantee of “truth”.



[f trust collapses within the research
sector, how can public trust be
maintained for the many policy—-relevant
functions of science?



Reform will depend on the emergence of
a new polity’ of science including
citizen scientists [and] scientist—citizens
working primarily in the policy arena and
concerned journalists and teachers.



Reforming science will depend on the emergence of a new polity of
science, including citizen scientists and scientist-citizens

'1 \

Jeffrey Beall Lois Gibbs Timothy Gowers Marc Edwards

http://scholarlyoa.com/2015/01/02/bealls-list-of-predatory—publishers-2015/#more—-4719
https://www.bu.edu/lovecanal/canal/ http://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0127502
https://en.wikipedia.org/wiki/Flint_water_crisis; http://flintwaterstudy.org/;
http://www.nytimes.com/2016/08/21/magazine/flints—water-crisis—and-the-troublemaker—scientist.html
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My experience of the crisis in the quality of quantifications:
perfunctory sensitivity analyses, fantastically precise digits:---
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Modelling: Climate costing is politics not science

Andrea Saltelli
Nature 532, 177 (14 Apnl 2016) | doi:10.1038/532177a
Published online 13 April 2016

Saltelli, A., Funtowicz, S., Glampietro, M., Sarewitz, D., Stark, P.B., van der Sluijs, J.P., 2016, Climate
costing is politics not science, Nature, 14 April, 532, 177.



Current climate models are
orossly misleading

Nicholas Stern calls on scientists, engineers and economists to help policymakers by
better modelling the immense risks to future generations, and the potential for action.

25 FEBRUARY 2016 | VOL 530 | NATURE | 407

“The political will to make the necessary
decisions depends partly on improving the
analysis and estimates of the economics of
climate change”




Things to be incorporated in ‘formal modelling’
[sic]

“Damage to social, organizational or
environmental capital [+-]
Damage to stock of capitals and land [ ]
Damage to overall factor productivity [---]
Damage to learning and endogenous
growth”, p. 145

Nicholas Stern

‘formal modelling’ as to produce ‘numbers’?



p. 8: “The appeal of numbers is especially compelling to
bureaucratic officials who lack the mandate of a popular election,
or divine right. Arbitrariness and bias are the most usual grounds
upon which such officials are criticized. A decision made by the
numbers (or by explicit rules of some other sort) has at least the
appearance of being fair and impersonal.”

NUHIBER)

Theodore M. Porter, Trust in Numbers, The Pursuit of Objectivity in Science and Public Life, Princeton 1995



p. 8: “Scientific objectivity thus provides
an answer to a moral demand for
impartiality and fairness. Quantification is
a way of making decisions without
seeming to decide. Objectivity lends
authority to officials who have very little
of their own.”




Trust, authority and styles of quantification: two different stories

US Army Corps
of Engineers.

ENGINEERS



Porter’s story: Quantification needs judgment which in
turn needs trust ---without trust quantification becomes
mechanical, a system, and ‘systems can be played’.

r WE CLEAR T!‘
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A new community for science

From Andrea Saltelli, Jerome R. Ravet= and Silvio Funtowicz

https://www.newscientist.com/letter/mg23030791-600-7-a-new—-community—for—science/



‘Demarcation model’ of science’s input to policy

* Protecting science from the political interference---
 Preventing possible abuse of science...

« -+ and scientific information driven by agendas...
 Prescribes a clear demarcation between the institutions
(and individuals) who provide the science, and those

where it 1S used.

Funtowicz, S. 2006. What is Knowledge Assessment? In Guimaries Pereira, A., Guedes Vaz, S. and Tognetti, S. (eds)
Interfaces between Science and Society. Greenleaf Publishers, Sheffield.



Silvio Funtowicz

Solution?
More recent epistemologies:

‘Post Normal Science’ (Funtowicz and Ravetz,
1993), ‘Co-production of knowledge’ model
(Jasanoff, 1996).

Funtowicz, S. O. & Ravetz, J. R. 1993. Science for the post—normal age. Futures, 25(7), 739-
755.

Jasanoff, S. 1996, Beyond Epistemology: Relativism and Engagement in the Politics of Science.
Social Studies of Science. 26(2) 393-418.

Sheila Jasanoff



Childhood obesity: The challenge of policy development
in areas of post-normal science

Speaker: Sir Peter Gluckman (Chief Science Advisor to the Prime Minister, Co- C hair of the
WHQO Commission on Ending Childhood Obesity)

Post Normal Science’s model of Extended
Participation: (1) across disciplines —
acknowledging that different disciplines see
though different lenses, and (2) across
communities of both experts and stakeholders;

From ‘speaking truth to power’ towards ‘working deliberatively within
imperfections’;

Science 1s but one among a plurality of relevant knowledges;
Facts become ‘extended facts’.

Funtowicz, S. O. & Ravetz, J. R. 1993. Science for the post—-normal age. Futures, 25(7), 739-755.

Van der Sluijs, JP, Petersen, AC, Janssen, PHM, Risbey, JS and Ravetz, JR (2008) ‘Exploring the quality of evidence for complex and
contested policy decisions’, Environmental Research Letters, vol 3 024008 (9pp)

Gluckman, P., 2014, Policy: The art of science advice to government, Nature, 507, 163-165.



