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• Women 
• Ethics in crumbs; golden rule, Nichomachean ethics, utilitarianism and little more;  
• EEA 
• Collingridge and its dilemma;
• History and Philosophy of Science
• How are we taught our science?
• Why Science and Ethics? The Vienna Circle, Popper, Kuhn, Lakatos, Feyerabend (based on Ravetz’s 
“Ideological commitments in the philosophy of science”);
• Michal Polanyi;
• Lyotard, Shapin and Schaffer, Latour, Toulmin;
• Roots of the Cartesian dream: From Bacon to Science the Endless Frontier;
• Critique of the dream;
• Merton, norms and counter-norms (Mitroff);
• Feynman Cargo Cult lecture. 
• Who predicted the crisis: De Solla Price and Ravetz;
• Ravetz: Science from ‘Gemeinschaft’ to ‘Gesellschaft’;
• Bad science is fit; it is sticky; fixes backfire; a lost ethos;
• Not all disciplines are the same
• Who is a scientist? 
• Two suicides  



So many men, so 
few women



1911



1927



Lise Meitner

The first person to understand 
nuclear fission;
 
She did not win the Nobel 
prize 1944 for chemistry 
which went to her colleague 
Otto Hahn 

Lise Meitner
1878- 1968 



Rosalind Elsie Franklin

Her X-ray images led to the 
discovery of the DNA double helix 
structure;

Nobel in Medicine 1962 to J. 
Watson, F. Crick and M. Wilkins; 

Franklin should have ideally been 
awarded a Nobel Prize in Chemistry 
(according to J. Watson)

Rosalind Elsie 
Franklin

1920-1958 



Eunice Foot 
(1819-1888) 





https://www.nytimes.com/2020/04/21/obituari
es/eunice-foote-overlooked.html



Ethics in crumbs 



Philosophical quests: 
 

Ontology: what is 
Epistemology: how to know
Ethics: what to do 

Question: 
which 
comes 
first?



Golden rule



“treat others as you treat yourself” (Mahābhārata, 
~IX-V century BCE) 

“Avoid doing what you would blame others for 
doing” (Thales ~624 BC, ~546 BC)

“Treat your inferior as you would wish your 
superior to treat you” (Seneca, ~4 BC, 65 AD)

“Thou shalt love thy neighbour as thyself”, (Paul 
the apostle, ~5, ~64 AD) 



Aristotle’s 
Nicomachean 

Ethics 



For Aristotle (384, 322 BC) strict relation between 
ethics and politics 

Ethics: How to live a good life (myself)

Politics: How to promote a good life (in the polis)

“...though it is worth while to attain the end merely for 
one man, it is finer and more godlike to attain it for a 
nation or for city-states. These, then, are the ends at 
which our inquiry aims, since it is political science, in one 
sense of that term”, Book 1, Chapter 2



Ethics for educated citizens [Athenians], no 
children, no barbaroi, no slaves or craftsmen, no 
idiotes, no women, [but their happiness important]

Unlike in Plato, there is no universal good (no 
summum bonum)    

As the function of man is intellectual activity, his 
‘good’ must be plural and coincide with the exercise 
of virtues (aretes), among which justice is key   

Question: which are 
the other three virtues?



Happiness descends from the living of a good life; 
eudaimonia corresponds to being good to the polis 
(ethics and politics together here)

   



The concept of eudaimonia has lost little of its appeal; see 
e.g. Jeffrey Sachs and the World Happiness Report… 



Fast forward some 22 centuries

Jeremy Bentham’s fundamental 
axiom 

"it is the greatest happiness of the 
greatest number that is the 

measure of right and wrong”  Jeremy Bentham 
(1748, 1832)



The long lasting influence of 
utilitarianism, e.g. today in economics; 

Implies computing the greatest 
happiness for the greatest numbers

From Condorcet’s mathématique sociale 
to today’s cost benefit analyses 

(decisionism, procedural utopia,…)       Jeremy Bentham 
(1748, 1832)



The Collingridge Dilemma: 

Can we control the development of a technology? 

Impacts cannot be easily predicted until the 
technology is developed and taken up…

… But change is difficult when the technology has 
become entrenched.

Collingridge, D. 1980, The Social Control of Technology (New York: St. 
Martin's Press; London: Pinter)



2001

2013



2001

https://www.eea.europa.eu/p
ublications/environmental_is
sue_report_2001_22/Issue_R
eport_No_22.pdf/view



European Environment Agency (EEA, 2001): 
Late Lessons from Early Warnings. The Precautionary Principle 1896–
2000

14 case studies of how not heeding early warnings led to catastrophe 

Asbestos, chlorofluorocarbons, non-ionizing radiation, ‘mad cow 
disease’, sulphur dioxide, methyl tert-butyl ether (MTBE) in petrol, and 
others, leading to  

➔ 12 “late lessons”













➔  Not because it can be done it should 
be done 

(Is “Move fast and break things” good 
for society?)





2013

https://www.eea.europa.eu/p
ublications/late-lessons-2

Cases on lead in petrol, lead 
in petrol 



➔  Be alert of regulatory capture; 
exaggerating uncertainty can be used 
to deflect regulation

(Mad cow disease: disgust of public 
opinion to learn of cows fed on offal and 
bodily waste)



EEA conclusions: doing enough? 

The question seems not to be whether we have 
learnt the lessons, but whether we are applying them 
effectively enough to prevent nanotechnology being 
one more future case study on how not to introduce 
a new technology

Despite a good start, it seems that we have become 
distracted



Some elements from history 
and philosophy of science



How are we taught our 
science; the good and 

the truth; from the 
Vienna circle to …



How are we taught 
our science? 



Karl Pearson

“No degenerate and feeble 
stock will ever be converted 
into healthy and sound stock 
by the accumulated effects 
of education, good laws, and 
sanitary surroundings” Pearson, K., 1892, The 

Grammar of Science, Walter 
Scott Publisher, London, p.32.

Karl Pearson (a social Darwinist) suggests not 
wasting resources on social programs as:





Francis Galton and Karl Pearson (the 
one of chi-squared); laboratory of 
biometrics; distinguishing army officers 
from private soldiers from criminals 
convicted of murder from non-violent 
felons from Jews …   



The Jewish 
type …





The first R&D Statistics ever, by Francis Galton 
(1822-1911) 

Measuring the numbers of sons and daughters of 
‘great men of science’ will tell us whether a 
society degenerates toward stupidity (Benoît 
Godin, 2010) 

Godin, B., From Science to Innovation, INRS, Montreal, Canada, 
Communication presented to the Government-University-Industry Research 
Roundtable (GUIRR) US National Academy of Sciences, Washington, May 21, 
2010.



Kuhn said that the “educational 
initiation that prepares and licenses 
the student for professional 
practice… is both rigorous and rigid” 

and “It is a narrow and rigid 
education [in physics/science], 
probably more so than any other 
except perhaps in orthodox 
theology”

Thomas Kuhn, The 
structure of 
scientific 
revolution, 192, 
Chapters I and XIII 



and “the member of a mature 
scientific community is, like the 
typical character of Orwell’s 1984, 
the victim of a history rewritten by 
the powers that be.” Thomas Kuhn, The 

structure of 
scientific 
revolution, 192, 
Chapter XIII 



Thus disciplinary advancements are presented in 
textbooks as the “perception of the obvious” 
made by one-eyed men in the kingdom of the 
blinds (Ravetz, 1971). 



Can statisticians ignore their role in Eugenics, can 
chemists ignore what is phlogiston, or geologists 
how Alfred Lothar Wegener 1915 theory of 
Continental Drift was met with skepticism … 



https://rss.onlinelibrary.wiley.com/doi/10.
1111/j.1740-9713.2016.00983.x

More here



Why ethics and science cannot be separated? 

See a clean version here: 
http://www.andreasaltelli.eu/file/repository/Ideological_committment.pdf



How science is conceived has important 
normative implications 

 
political



The Vienna Circle and the fight against the  
‘metaphysical and theologizing’ associated with
fascism and national socialism (1929). Modern 
empiricism as a scientific world conception  



Verification or falsification?  

Karl Popper
A radical departure from the principle of 
'verification' that was at the heart of the Vienna 
Circle positivism (inductivism)  



Verification or falsification?  

Karl Popper

Truth cannot be verified: it can only be falsified



Courtesy of Kjetil Rommetveit

Is Socrates saying that 
he knows the truth?  



Verification or falsification?  

Karl Popper

Demarcation science/non-science ➔ Marxist 
historiography and psychoanalysis are not science



Verification or falsification?  

A champion of liberal democracy at 
times of cold war; open society as 
an alternative to totalitarianism 

A critical member of the Mont Pelerin 
society, with Friedrich Hayek, Milton 
Friedman, Ludwig von Mises and others,   

Karl R. Popper
1902-1994 



Paradigm shifts   

Thomas Kuhn: a disenchanted vision of science as 
alternating between ‘normal’ and ‘revolutionary’ 

Puzzle solving, dogmatic science, then a paradigm 
shift … then the same over again  

Lost a direction a progress  



Imre Lakatos: defending science from its enemies.  
Remedying the weaknesses in Popper’s program 

“Proofs and Refutations” revealing the ambiguities 
of proof even in mathematics, on 'Euler Polyhedron 
Theorem’; If even mathematics can be ambiguous 
how can science be dogmatic?

Who remembers the 
theorem?



A monster example?



Imre Lakatos: The idea of ‘decadal’ research 
programmes to save Popper’s falsificationism from 
Kuhn’s critique by combining the two visions,  
abandoning ‘naïve falsificationism’



Paul Feyerabend 
Perhaps the most erudite and most philosopher 
among the four; and the most destructive of any 
theory of scientific method

In “Against Method” he shows how the best among 
scientists (e.g. Galileo Galilei) violated any ‘rule’

A court jest, a fascist, 
a Zen master? Asks Ravetz   



Paul Feyerabend 
Human imperfections of Galileo can 'blow the mind' 
of a student for whom the authority of science is 
as absolute

After such a shock the student may be ready to 
awaken to the truth that there is no truth to 
awaken to (Feyerabend as a  Zen master?)



Paul Feyerabend 

For Ravetz, Feyerabend shows to the lay public 
science’s sacred images being sprayed by a 
philosophical machine gun (Feyerabend as a 
fascist?)  

Killing science as we know it or showing the 
hypocrisy of this image? 



Ravetz’s conclusions 

The edifice built by Popper and Lakatos was 
vulnerable to the critique of Kuhn and Feyerabend, 
perhaps because of its ideological aspirations 

Yet the Enlightenment battle against the church 
cultural and political hegemony is over, so is a 
simplistic image of science upholding the Good and 
the True



Is this true?

The Enlightenment battle against the 
church cultural and political hegemony is 
over, so is a simplistic image of science upholding 
the Good and the True



Science as a market which feeds 
society’s thirst for self improvement 

Science as a community of practice 
capable of self-governance

Michal Polanyi

Minerva, I, 1 ( Autumn,  1962) , pp. 54- 73, https://mitpress-
request.mit.edu/sites/default/files/titles/content/9780262690201_sch_0001.pdf



Jean-François Lyotard

For Lyotard the grand 
narrative of the relation 
between knowledge/science 
and power has come to an end

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



Jean-François Lyotard

“The question of the legitimacy of science has been 
indissociably linked to that of the legitimation of the 
legislator since the time of Plato.” 

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



Jean-François Lyotard

“…the right to decide what is true is not independent 
of the right to decide what is just,[…] there is a strict 
interlinkage between the kind of language called 
science and the kind called ethics and politics …”

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



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

“Solutions to the problem of 
knowledge are solutions to 
the problem of social order… 

Trust in Science and trust in 
the prevailing social order 
are linked.”

Simon Schaffer

Steven Shapin



Establishing ‘matter of facts’ 
under controlled ‘laboratory’ 
experiments before 
witnesses as a way to 
subtract  the discourse about 
knowledge from religious 
squabbles …

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



Bruno Latour

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

Shapin and Schaffer’s book inspired Bruno Latour’s 
‘Nous n'avons jamais été modernes’, 1991, and was 
‘hot’ during the ‘science wars’.



Stephen Toulmin, 1990, Cosmopolis: The Hidden Agenda of Modernity, The 
University of Chicago Press.

Stephen Toulmin 

Stephen Toulmin: Modernity as a counter-Renaissance; 
Descartes versus Montaigne; the delusion of a Newtonian view of 
society



The roots of the 
Cartesian dream



We call Cartesian dream the idea 
of man as master and possessor 
of nature, of prediction and 
control, of Bacon’s wonders of 
science and of Condorcet’s 
mathematique sociale…

René Descartes 
(1596-1650)

Discourse on Method 
(1637)

Francis Bacon 
(1561-1626)

Magnalia Naturae, in 
the New Atlantis 

(1627), ‘Wonders of 
nature, in particular 

with respect to human 
use’

Nicolas de Caritat, marquis de 
Condorcet

(1743- 1794)
‘Sketch for a Historical Picture of 
the Progress of the Human Spirit’



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.

Francis Bacon 
(1561-1626)



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, etc.; Natural divinations; Deceptions of the 
senses; Greater pleasures of the senses; Artificial minerals 
and cements.

Francis Bacon (1561-1626)

Magnalia Naturae, in the New Atlantis (1627), 

‘Wonders of nature, in particular with respect to human use’



The study of letters leading to “doubts 
and errors”; 

Comparing “disquisitions of the ancient 
moralists to very towering and 
magnificent palaces with no better 
foundation than sand and mud”; 

Condemnation of humanities and 
exaltation of mathematics. 

René 
Descartes 

(1596-1650)

Discourse on 
Method (1637)



“I perceived it to be possible to arrive 
at knowledge highly useful in life; and 
in room of the Speculative Philosophy 
[…], to discover a Practical, by means 
of which, knowing the force and action 
of fire, water, air, the stars, the 
heavens, and all the other bodies that 
surround us, […]we might also apply 
them […], and thus render ourselves 
the lords and possessors of nature.”

http://www.bartleby.com/34/1/6.html

René 
Descartes 

(1596-1650)

Discourse on 
Method (1637)



In the formulation of Condorcet: “All the errors in 
politics and in morals are founded upon philosophical 
mistakes, which, themselves, are connected with 
physical errors” (Ninth Epoch)

http://oll.libertyfund.org/titles/1669

Nicolas de Caritat, marquis de 
Condorcet

(1743- 1794)

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



Overpopulation? War due to scarcity of resources? 
Will not happen because technical progress and 
ethical progress will go hand in hand. Man will 
understand that his duty “will consist not in the 
question of giving existence to a greater number of 
beings, but happiness.” (Tenth Epoch) 

http://oll.libertyfund.org/titles/1669

Nicolas de Caritat, marquis de Condorcet
(1743- 1794)

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



Feldman, J., 2005, Condorcet et la mathematique sociale: enthousiasmes et bemols, Mathematics and 
Social Sciences, 172(4), 7-41, http://www.ehess.fr/revue-msh/pdf/N172R955.pdf

Munda G. (2007) - Social multi-criteria evaluation, Springer-Verlag, Heidelberg, New York, 
Economics Series

‘Mathématique sociale’: We still use today 
terms such as ‘Condorcet method’, ‘Condorcet 
winner’, ‘Condorcet-ranking procedure’

Nicolas de Caritat, 
marquis de Condorcet

(1743- 1794)
‘

http://www.ehess.fr/revue-msh/pdf/N172R955.pdf


Condorcet’s 
algorithms and 
Descartes’ 
Geometry: the 
dream always had a 
quantification 
agenda



Some reading on the 
Cartesian Dream 

Ravetz, J., R., 2015, Descartes and the 
rediscovery of ignorance, in Guimarães 
Pereira, Â., and Funtowicz, S., Eds., 2015, 
The end of the Cartesian dream, Routledge.



Closer to our times the dream was couched in 
the ‘Endless Frontier’ metaphor by Vannevar 
Bush, 1945:

Vannevar Bush 
(1890-1974)

“One of our hopes is that after the war there will be full 
employment. […] To create more jobs we must make new 
and better and cheaper products […] founded on […] basic 
scientific research. […the] Government […] opened the 
seas to clipper ships and furnished land for pioneers. 
Although these frontiers have more or less disappeared, the 
frontier of science remains.” 

Bush, V. (1945) Science: the endless frontier, United States Office of  Scientific Research and Development, U.S. Govt. print office.



The success of the 
Cartesian dream



A Madman Dreams of  Tuning Machines: The Story of  Joseph Weber, the Tragic Hero of  Science Who Followed Einstein’s 

Vision and Pioneered the Sound of  Space-Time, By Maria Popova, https://www.brainpickings.org/2016/04/25/black-hole-

blues-janna-levin-joseph-weber/

The keeping of the promise: Gravitational waves,  
from J. Weber’s cylinder to LIGO



https://www.brainpickings.org/2016/04/25/black-hole-blues-janna-levin-joseph-weber/



August 14 2019



If you are a natural scientists you were 
nourished and trained in the Cartesian dream, 
(S. Toulmin: ‘The hidden agenda of 
modernity’)

The dream was spectacularly successful, in 
all fields of endeavor, leading to what Steven 
Shapin calls ‘invisible science’

Steven Shapin, 2016, Invisible Science, The Hedgehog Review: Vol. 18 No. 3 (Fall 2016)

W.B. Arthur, The nature of  technology, Free Press, New York, 2009.  

Steven Shapin

Stephen 
Toulmin 



The critique of the 
Cartesian dream



What do Lyotard, Toulmin, Dewey, Bakunin, 
and (Fritz) Schumacher have in common? 

From post-modern thinkers to pragmatists to 
anarchists to the fathers of the ecological 
movement, a common concern about 
mastering science and technology and its 
uses, about the dangers of modernity



Lewis Mumford explained in 1934 how well the 
‘machine’ integrates with capitalism

 

Lewis Mumford, 1934, Techniques and Civilization, ROUTLEDGE & KEGAN PAUL LTD, p. 
23-31 of the 1955 edition. 



John Dewey 1859-1952



“Here lies the contradiction of 
our civilization. The potentiality 
of science as the most powerful 
instrument of control which has 
ever existed puts to mankind its 
one outstanding present 
challenge”

J. Dewey, Science and society, in ‘John Dewey: The Later work , 1931-1932 Vol. 6

John Dewey



“Science, which should have 
been the wind of truth to clear 
the air, has polluted the air, 
helped to brainwash, and 
provided weapons for war.”

Paul Goodman, 1970, New  Reformation, Notes of a Neolithic  Conservative, PM press (2010 Edition).  

Paul Goodman 

Do we live after COVID a similar  
dissatisfaction with science? 



Doubts about the 
scientific quantification 
of the impact of new 
technologies

E. F. Schumacher, 1973, Small Is Beautiful. Economics as if People Mattered, Penguin Perennial.

Winner, L., 1986. The Whale and the Reactor: a Search for Limits in an Age of High Technology. 
The University of Chicago Press, 1989 edition.

Funtowicz, S.O. and Ravetz, J.R. (1994). The worth of a songbird: Ecological economics as a post-
normal science. Ecological Economics 10(3), 197-207. 
 

Fritz Schumacher

Langdon Winner 



“… it is inescapable that every 
culture must negotiate with 
technology, whether it does so 
intelligently or not" 
(N. Postman, Technopoly)



The discussion on the 
legacy of Enlightenment 

goes on



Steven Pinker 

Jeremy Lent 



“a monumental apologia for a currently 
fashionable version of Enlightenment thinking” 
((John Gray, New Stateman)

“Steven Pinker Wants You to Know Humanity 
Is Doing Fine. Just Don’t Ask About Individual 
Humans” (Jennifer Szalai, The New York 
Times) 

“A future perfect. Steven Pinker’s case for 
optimism; “Enlightenment Now” explains why 
the doom-mongers are wrong”, The Economist



The history of western history’s two 
powerful metaphors: “man as master and 
possessor of nature” and “nature as a 
machine”

From the dualism of Greek and Christian 
philosophies to our days 

Contrasted with alternative metaphors, 
such as nature as a system of systems 



The ethos of science



Robert K. Merton, sociologist of science, 
considered the father of Science and Technology 

Studies, 1910-2003



Communalism - the common ownership of 
scientific discoveries, according to which 
scientists give up intellectual property rights in 
exchange for recognition and esteem …

Universalism - according to which claims to truth 
are evaluated in terms of universal or impersonal 
criteria, and not on the basis of race, class, 
gender, religion, or nationality; 

Merton’s CUDOS



Disinterestedness - according to which scientists 
are rewarded for acting in ways that outwardly 
appear to be selfless; 

Organized Scepticism - all ideas must be tested 
and are subject to rigorous, structured community 
scrutiny

Merton’s CUDOS



Practicum here

• Split in ~five groups
• Debate among yourselves the pros and cons 

of one norm & elect two advocated, one pro 
the norm and the other against (30m) 

• The two advocates for each group report in 
class 



The same R.K. Merton realized later in life that 
norms have corresponding counter norms 

Mitroff, I. I. 1974, Norms and Counter-Norms in a 
Select Group of the Apollo Moon Scientists: A 
Case Study of the Ambivalence of Scientists, 
American Sociological Review, 39, 579-595. 

Counter-norms





Three-and-a-half-year study conducted over the 
course of the Apollo lunar missions with forty-two 
of the most prestigious scientists who studied the 
lunar rocks

The paper supports the Merton-E. Barber concept 
of sociological ambivalence, that social institutions 
reflect potentially conflicting sets of norms

Counter-norms



Counter-norms



• Solitariness (secrecy, miserism) is often used to 
keep findings secret in order to be able to claim 
patent rights…

• Particularism […] a real issue, particularly when 
you consider the ratio of researchers in rich 
countries compared with those in poor countries 

Instead of Communalism 

Instead of Universalism 



• Interestedness arises because scientists have 
genuine interests at stake in the reception of 
their research…

• Dogmatism because careers are built upon a 
particular premise (theory) being true…

Instead of Disinterestedness

Instead of Organized 
Skepticism 



Solutions

A lesson from a 
recent past



http://calteches.library.caltech.edu/3043/1/CargoCult.pdf





“In the South Seas there is a cargo cult of people. 
During the war they saw airplanes land with lots of 
good materials, and they want the same thing to 
happen now. 

So they've arranged to imitate things like runways, to 
put fires along the sides of the runways, to make a 
wooden hut for a man to sit in, with two wooden 
pieces on his head like headphones and bars of 
bamboo sticking out like antennas—he's the 
controller—and they wait for the airplanes to land”



“They're doing everything right. The form is perfect. 
It looks exactly the way it looked before. But it 
doesn't work. No airplanes land. So I call these 
things cargo cult science, because they follow all the 
apparent precepts and forms of scientific 
investigation, but they're missing something 
essential, because the planes don't land”



“[…] there is one feature I notice that is generally 
missing in cargo cult science. That is the idea that 
we all hope you have learned in studying science in 
school […] . 



It's a kind of scientific integrity, a principle of 
scientific thought that corresponds to a kind of utter 
honesty--a kind of leaning over backwards. 



“Details that could throw doubt on your 
interpretation must be given, if you know them. […] 
give all of the information to help others to judge the 
value of your contribution.”



The topic

An overall crisis of scientific practice and 
ethos, the role of technology, the  impact on 
society. 

 



Crisis in science?
There have recently been alarms as to the scientific quality arrangement is 
several disciplines. The most visible symptom of this possible dysfunction is 
the so-called reproducibility crisis





On the radar:
October 2013





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

John P. A. 
Ioannides

2005



Failed replications, entire subfields going bad, 
fraudulent peer reviews, predatory publishers,  
perverse metrics, statistics on trial …

… misleading science advice, institutions on 
denial, a new breed of science wars

The crisis is methodological, epistemological, 
ethical and metaphysical 



Scholars who saw it coming 
…
and how they were vindicated 



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) 

Derek J. de 
Solla Price

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



http://blogs.nature.com/news/2014/05/global-scientific-output-doubles-
every-nine-years.html

∼2.2 million 
articles a year 
(2016) over 

∼30,000 journals

https://www.aje.com/en/arc/scholarly-publishing-trends-2016/



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 from 
‘Gemeinschaft’ to 
‘Gesellschaft’, for 
Jerome R. Ravetz

https://www.theguardian.co
m/science/political-
science/2016/jun/08/how-
should-we-treat-sciences-
growing-pains



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

Jerome R. 
Ravetz 

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



“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” 

Jerome R. 
Ravetz 

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



Mirowski, P. 2011. Science-Mart: 
Privatizing American Science, 

Harvard University Press.

Philip Mirowski

… neoliberal ideologies lead to decreasing state 
funding of science, which becomes privatized … 
knowledge as a monetized commodity replaces 
knowledge as a public good ➔ collapse of quality 



p. 179. For it is possible for a field to be 
diseased […] reforming a diseased field is a 
task of great delicacy […] not even an apparatus of 

institutional structures can do anything to maintain or restore the health of a 

field in the absence of an essential ethical element 
operating through the interpersonal channel of 
communication.

Jerome R. 
Ravetz 

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



Rather than isolated instances 
of corruption now entire fields 
of research are found diseased

June 21, 2017

October 27, 2017



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…”



An existential crisis?

Most observers have noted that the crisis has technical as well as ethical 
and behavioural elements which interact with one another – e.g. the 
‘publish or perish’ obsession has an impact on selection bias – the 
tendency to favour positive over negative results



Bad science reproduces 
better than the good sort





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 



Bad science is ‘sticky’



“We examined seven high‐profile original 

articles and their rebuttals, finding that 

original articles were cited 17 times more 
than rebuttals, and that annual citation numbers were 

unaffected by rebuttals”



Bad science in 
bad journals?



Fang FC, Casadevall A and 
Morrison R (2011) Retracted 
science and the retraction 
index. Infection and 
Immunity 79(10): 3855–3859



April 20, 2017



Unintended effects of reforms



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

Good intentions going bad



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



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



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



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



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



Gaming the system 



Richard Van Noorden, 2017, Brazilian citation scheme outed. Thomson Reuters suspends 
journals from its rankings for ‘citation stacking’. Nature, 27 August 2013

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



Lost ethos?



Steven Shapin 

Is scientists’ civility to each 
other what holds the venture 

together? 

But someone disagrees: J.R. Ravetz, Morals and manners in modern science, 
Nature, 457(5), 662-663.



Not all disciplines 
the same



“odds of reporting a 
positive result ~5 times 
higher among papers in 
the disciplines of 
Psychology and 
Psychiatry and Economics 
and Business than Space 
Science”

April 7, 2010



Physics as a model:  

Following several high-profile errors, the particle physics 
community now invests great effort into intensive 

checking and re-checking of data prior to publication. 

By filtering results through independent working 
groups, physicists are encouraged to criticise.

R. Horton, “Offline: What is medicine’s 5 sigma?,” Lancet, vol. 385, p. 1380, 
2015.



R. Nuzzo, “How scientists fool themselves – and how they can stop,” 
Nature, vol. 526, no. 7572, pp. 182–185, Oct. 2015.

Saul Perlmutter

Saul Perlmutter, an astrophysicist at the 
University of California, Berkeley. 

“Science is an ongoing race 
between our inventing ways 
to fool ourselves, and our 
inventing ways to avoid 
fooling ourselves.



More ethical doubts: 
what is science?

who is a scientist? 



Can science be shoddy, 
entrepreneurial, reckless, or dirty?

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



By Nicholas Confessore
April 4, 2018

Aleksandr Kogan 

Paolo Macchiarini, 
Rick Mishkin

Rogie scientists?

https://www.youtube.com/watch?v=8lHvTKzfu8Q
Clip from Inside Job, the movie 

https://www.nytimes.com/by/nicholas-confessore
https://www.youtube.com/watch?v=8lHvTKzfu8Q


Does history repeat itself?
(Love canal, Flint…)

Lois Gibbs
http://www.andreasaltelli.eu/file/repository/LOVE_CANAL.pdf
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 
  

Marc Edwards



Yoshiki Sasai 1962 – 2014

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

Different cultures, different reactions



Aaron Swartz, 1986 - 2013

https://www.rollingstone.com/culture/news/the-
brilliant-life-and-tragic-death-of-aaron-
swartz-20130215

Different cultures, different reactions



Where are we now? 



In the US this is seen through the 
lenses of the democrats - republicans 
divide … but is this the main story? 



“Radically different responses to the disease from nation to nation—from 
draconian lockdowns across all sectors, to relatively permissive and flexible 
pandemic regimes—made obvious to all that the value of scientific evidence 
was to support what was politically desirable and possible in different 
contexts. 

Rather than politics following the science, science was enlisted to follow the 
politics”



We live an acceleration in the 
transition from a regime of 
epistemic monopoly away from 
science… 

… as it was away from church 
during Reformation 





E   N   D
Source: The Simpsons, Twentieth Century 
Fox Film Corporation
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