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Marie Jean Antoine de Condorcet 1795:
“Sketch for a Historical Picture of the Progress of the 
Human Mind”

“Will increased welfare and improved health of 
man lead to largely increased populations? 

Technological progress may bring the answers. 

People’s ethics and morality will progress alongside  
reason.

Our moral duty is not to make sure that unborn life 
is born, but that those that are born are secured a 
life in reasonable welfare, dignity and happiness.” 



1962 Thomas Kuhn The Structure of Scientific Revolutions

1963 Rachel Carson Silent Spring

1963         D. de Solla Price Little Science, Big Science

1972         Jerry Ravetz Scientific Knowledge &

1972 Limits of Growth

1974        Robert Pirsig Zen & The Art of motorcycle maintenance

1974         A. Weinberg Science & Trans-Science (Minerva)

1970s (Woburn) 1980s (Love Canal) Popular Epidemiology

1979       A. Cochrane                collaboration

1985        F&R                             3 Types of Risk Assessment

1986        Edwards Deming        Out of the Crisis

1987 S. McGill The Politics of Anxiety

(1992       Brian Wynne            Misunderstood misunderstandings…)

1988        Liora Salter               Mandated Science



Eisenhower's Farewell Address to the Nation January 17, 1961 
http://www.informationclearinghouse.info/article5407.htm 

Today, the solitary inventor, tinkering in his shop, has been overshadowed
by task forces of scientists in laboratories and testing fields. In the same
fashion, the free university, historically the fountainhead of free ideas and
scientific discovery, has experienced a revolution in the conduct of
research. Partly because of the huge costs involved, a government
contract becomes virtually a substitute for intellectual curiosity. For every
old blackboard there are now hundreds of new electronic computers.

The prospect of domination of the nation's scholars by Federal
employment, project allocations, and the power of money is ever present
– and is gravely to be regarded. Yet, in holding scientific research and
discovery in respect, as we should, we must also be alert to the equal
and opposite danger that public policy could itself become the captive of
a scientific-technological elite.





Funtowicz, S. and Ravetz, J. (1985) “Three types of  risk assessment: a methodological analysis”, in: 

C. Whipple & V. T. Covello (eds): Risk Analysis in the Private Sector, Plenum Press, pp. 217-231. 



PNS today?
Theses for a 

PNS reading of 
the now

@andreasaltelli

Centre for the Study of the Sciences 
and the Humanities, 

University of Bergen & Institut De 
Ciència y Tecnologia Ambientals –
Universitat Autonoma de Barcelona

Seminar at ICTA-UAB, June 9, 
2017



Is there a crisis in science?



John P. A. 
Ioannides

The Economist runs its cover on the crisis 
(2013) based on a 2005 paper from J.P. 
Ioannidis

J. P. A. Ioannidis, Why Most Published Research Findings Are False, PLoS Medicine,  August 
2005, 2(8), 696-701.



John P. A. 
Ioannides

Ioannidis, 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.

Ioannidis JPA, 2016, Why Most Clinical Research Is Not Useful, PLoS Med 
13(6): e1002049. doi:10.1371/journal.pmed.1002049



A crisis looms over the scientific 
enterprise. Not a day passes 
without news of retractions, 
failed replications, fraudulent 
peer reviews, or misinformed 
science-based policies

First thesis: Science is in a deep existential crisis which 
has ethical, epistemological, methodological and even 
metaphysical dimensions. 







https://replicationindex.wordpress.com/2017/02/02/reconstruction-of-a-train-wreck-how-priming-
research-went-of-the-rails/comment-page-1/

“[…]questions have been raised about the robustness 
of priming results … your field is now the poster child 
for doubts about the integrity of psychological 
research…”



https://replicationindex.wordpress.com/2017/02/02/reconstruction-of-a-train-wreck-how-priming-
research-went-of-the-rails/comment-page-1/

“… people have now attached a question mark to the 
field, and it is your responsibility to remove it… I 
recently wrote a book that emphasizes priming 
research … My reason for writing this letter is that I 
see a train wreck looming” (Kahneman, 2012) 



Use and abuse of  metrics: from self-citation to citation 

cartels to citation stacking … 

Richard Van Noorden, 2017, Brazilian citation scheme outed. Thomson Reuters suspends journals from its rankings for 

‘citation stacking’. Nature, 27 August 2013





See also https://www.theguardian.com/society/2016/apr/07/the-sugar-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]” 

http://archinte.jamanetwork.com/article.aspx?articleid=2548255





“Industry money was used to covertly influence journalists with the 

message that exercise is a bigger problem than sugar consumption in 

the obesity epidemic, documents obtained under freedom of  

information laws show. 

The documents detail how Coca-Cola funded journalism conferences 

at a US university in an attempt to create favourable press coverage 

of  sugar sweetened drinks. When challenged about funding of  the 

series of  conferences, the academics involved weren’t forthcoming 

about industry involvement.” 



Second thesis: PNS offered a penetrating analysis of 
the present collapse in science’s quality control 
(reproducibility, retraction), societal function 
(misdiagnoses, hijacking) and ethos (corruption) 



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 its 
own success and 
exponential growth (pp 
1-32). 

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

Derek J. de Solla 

Price



The Great Endarkenment. 
Philosophy for an Age of Hyperspecialization
By Elijah Millgram

Describes a world in which all knowledge and products are the result of 
some form of extremely specialized expertise, and in which expertise is 
itself highly circumscribed, since experts depend in turn on other experts 
whose knowledge claims and styles of argumentation cannot be exported 
from one discipline to the next.  “serial hyperspecializers” (p. 26)

Experts thus become “logical aliens” (p. 32) 

Derek de Solla Price  Elijah Millgram



Science/knowledge degenerates 
when it becomes a commodity 
for Ravetz (1971), and Mirowski 
(2011). 
Ravetz, J., 1971, Scientific Knowledge and its Social Problems, 
Oxford University Press, p. 22. 

Mirowski, P. 2011. Science-Mart: Privatizing American Science, 
Harvard University Press. Philip 

Mirowski

Jerome R. 

Ravetz 



Jerome R. 

Ravetz 

p.22: “with the industrialization of science, certain changes 
have occurred which weaken the operation of the traditional 
mechanism of quality control and direction at the highest 
level.”

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



p.22: “[…] The problem of quality control in science is thus at 
the centre of the social problems of the industrialized science 
of the present period.”

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

Jerome R. 

Ravetz 



p.22: “If [science] 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” 

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

Jerome R. 

Ravetz 



In house science labs of major corporation were closed and 
research outsourced to universities which … became more and 
more looking as profit seeking organization (technology transfer 
offices in every campus) …  then research ended up outsourced 
again to contract-based research organizations (CRO’s)… 

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

Philip Mirowski

Jerome R. Ravetz  Philip Mirowski 



Science does 
the facts 

Thesis 3: PNS reading warns us about the problems 
with the double legitimacy arrangement. PNS hence 
situate the crisis at the core of the present political 
crisis 

Policy (power) does 
the values



This moment was announced as a crisis of modernity by 
various philosophers and scholars  

Jean-

François 

Lyotard

Stephen Toulmin



The pivotal farewell speech of Dwight D. Eisenhower:   
and the danger that public policy becomes captive of a 
scientific-technological elite (Silvio Funtowicz)

See Benessia, A., and Funtowicz, S., 2016, Never late, never lost, never unprepared, Science on the Verge. 

Dwight D. Eisenhower



John Dewey

1859-1952



Thesis 4: PNS critique engages science and its 
institutions: are these committed to the status 
quo & attempt to evade a critical reflection?  



Does the house of science downplay the crisis?  

Denial 

Dismissal

Diversion 

Displacement



Denial (1)

2015                                 2016



Denial (2) 

Adopted on  17th  February,  
2017, at    symposium of 
American Association for the 
Advancement (AAAS) after 5 
y gestation, hundreds of 
experts involved

2017



Denial (2) 

- No crisis 
- No effect of crisis on 

evidence based policy
- No asymmetries in the use 

and availability of evidence 
for policy (citizens same 
power as lobbyists) 

2017





Power asymmetries in the framing of issues: those who have the 
deepest pockets marshal the best evidence; Instrumental use of 
quantification to obfuscate; (Saltelli and Giampietro, 2017)

Evidence based medicine hijacked to serve corporate agendas. 
Meta-analyses and guidelines serving vested interests. “Under 
market pressure, clinical medicine has been transformed to 
finance-based medicine” (Ioannidis, 2016)



Dismissal? We can solve it! 

“[…] measures [to] improving the transparency, 
reproducibility and efficiency of scientific 

research” 



Academic Research in the 21st Century: Maintaining Scientific Integrity in a Climate of  Perverse Incentives and Hyper-

competition, Marc A. Edwards and Siddhartha Roy, ENVIRONMENTAL ENGINEERING SCIENCE, 34(1), 2017

But …can we do it from the inside?



Academic Research in the 21st Century: 

Maintaining Scientific Integrity in a 

Climate of  Perverse Incentives and 

Hyper-competition, Marc A. Edwards 

and Siddhartha Roy, 

ENVIRONMENTAL ENGINEERING 

SCIENCE, 34(1), 2017



Dismissal: too many scientists=many bad papers (stick to the 
good, high impact factor scientists

But 
"studies by highly cited authors ... were not more affected by 
bias than average" 

https://phys.org/news/2017-03-scientific-bias-problems.html

http://www.pnas.org/content/114/14/3714.abstract

Daniele Fanelli, Rodrigo Costas, and John P. A. Ioannidis, Meta-assessment of bias in 
science, PNAS  vol. 114 no. 14, 3714–3719

https://phys.org/news/2017-03-scientific-bias-problems.html
http://www.pnas.org/content/114/14/3714.abstract


Diversion: (There is a problem, and this is due to an ongoing war on 
science between the educated liberal left and the ignorant 
conservative right)

https://theconversation.com/science-wars-in-the-age-of-donald-trump-67594



Displacement: This is the post-truth era! 

https://theconversation.com/to-tackle-the-post-truth-world-science-must-reform-itself-70455



Thesis 5: More PNS reading:
Solutions aren’t forthcoming anytime soon





Smaldino PE, McElreath R., 2016 The natural selection of bad science. R. Soc. open sci. 3: 
160384. http://dx.doi.org/10.1098/rsos.160384 



Smaldino PE, McElreath R., 2016 The natural selection of bad science. R. Soc. open sci. 3: 
160384. http://dx.doi.org/10.1098/rsos.160384 



p. 407 “No formal system of imposed penalties and rewards will 
guarantee the maintenance of quality, for the tasks of scientific 
inquiry are generally too subtle to be so crudely assessed; 
nor will the advantages to an individual of a good reputation of his 
group be sufficient to induce a self-interested individual to make 
sacrifices to maintain it. 
Only the identification with his colleagues, and the pride in his 
work, both requiring good morale, will ensure good work.”

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

Jerome R. 

Ravetz 



Thesis 6: Puzzling signals; a new zeitgeist 
populated by heroes and billionaires 



Old and new heroes, while old patterns re-emerge 

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 



Has science become an endeavor where attempts 
to fix a diseased system lead you to disgrace?

Jeffrey Beall

http://www.npr.org/sections/thetwo-way/2013/05/15/184233141/publisher-threatens-librarian-
with-1-billion-lawsuit
http://retractionwatch.com/2017/01/17/bealls-list-potential-predatory-publishers-go-dark/



John and Laura 
Arnold 

Ben 
Goldacre, 

alltrials.net

Brian Nosek, the 
Reproducibility 

Project. 

John Ioannidis, 
Meta-research 

innovation 
centre at 
Stanford  

Gary Taubes, The 
case against sugar 

https://www.wired.com/2017/01/john-arnold-waging-war-on-bad-science/

Heroes and billionaires? 



“Bill & Melinda Gates …  the world’s biggest 
source of charitable money for scientific 
endeavours ($4bn a year) […its research] 
must be freely available to all […and] will pay 
the cost of putting such research in one 
particular repository of freely available 
papers.

… offered the publishers of Science, $100,000 
to make papers published this year about 
Gates-sponsored research free to read from 
the beginning.

http://www.economist.com/news/science-and-technology/21719438-about-change-
findings-medical-research-are-disseminated-too

Bill & Melinda Gates



Mark Zuckerberg & Priscilla Chan will 
disburse $50m to 47 local scientists on 
condition they made their work available as 
preprints.”

http://www.economist.com/news/science-and-technology/21719438-about-change-
findings-medical-research-are-disseminated-too

Mark Zuckerberg & 
Priscilla Chan 



Yoshiki Sasai

http://www.nature.com/news/stem-cell-pioneer-blamed-media-bashing-in-suicide-note-1.15715

Different cultures, different reactions



Thesis 7: Reformation?  



Martin Luther

Johann Tetzel

Science exhibits pathologies / 
corruptions comparable to the 
traffic in indulgencies which  
enraged Luther ~1517 

3



Johannes 
Gutenberg 

The internet the new press?

The combination of corruption, 
indignation and revolutionary 
technology made the Reformation 
possible 

Is the same possible for science? 



“Our activism would be better inspired by the radical 1970s-era movements 
that sought to change the world by changing first science itself. They sought 
to provide scientific knowledge and technical expertise to local populations 
and minority communities while giving those same groups a chance to shape 
the questions asked of science.”

https://theconversation.com/scientists-march-on-washington-is-a-bad-idea-heres-why-73305



END

Twitter:

@andreasaltelli


