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Ontology, epistemology, ethics …

Ethics is pills, from the golden rule 
to Bentham to Rawls … 



Definition of integrity
1 : firm adherence to a code of especially moral or 
artistic values : incorruptibility

2 : an unimpaired condition : soundness

3 : the quality or state of being complete or 
undivided : completeness

https://www.merriam-webster.com/dictionary/adherence
https://www.merriam-webster.com/dictionary/incorruptibility
https://www.merriam-webster.com/dictionary/soundness
https://www.merriam-webster.com/dictionary/completeness


Definition of integrity
1 : firm adherence to a code of especially moral or 
artistic values : incorruptibility

https://www.merriam-webster.com/dictionary/adherence
https://www.merriam-webster.com/dictionary/incorruptibility


The ethos of open science: 
CUDOS, by R.K. Merton, a 
system of universal norms

Robert K. Merton

R. Merton, The sociology of science: Theoretical and empirical investigations, 1973.



Communalism - the common ownership of scientific discoveries, 
according to which scientists give up intellectual property rights in 
exchange for recognition and esteem (Merton actually used the 
term Communism, but had this notion of communalism in mind, not 
Marxism); 

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; 

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

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



https://calteches.library.calt
ech.edu/51/2/CargoCult.htm

Caltex’s speech 
(1974) of Richard 
Feynman about 
what organized 
scepticism is 
about 

https://calteches.library.caltech.edu/51/2/CargoCult.htm


Definition of integrity
1 : firm adherence to a code of especially moral or 
artistic values : incorruptibility

To what sort of science do I 
pledge my integrity to? 

https://www.merriam-webster.com/dictionary/adherence
https://www.merriam-webster.com/dictionary/incorruptibility


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)

Francis Bacon 
(1561-1626)

Nicolas de Caritat, marquis de 
Condorcet

(1743- 1794)



An antidote to a vision of the history of science as 
the fruit of the intuition of great (mostly) men 

‘Knowing what’ was often only possible after 
‘knowing how’ had been discovered

What is science? 

Clifford D. Conner



Edgar Zilsel
(1891-1944)

The Zilsel thesis:

• Superior artisans, 
• Secular humanists,
• University scholars

“Science originates in urban 
cultures, money economy,
market economy…”   



Boris Hessen 
(1893-1936)

The Hessen thesis: 

Science originates from the 
commercial and capitalistic 
needs of the XVII century 
nascent bourgeoisie … 

… not just from the work of 
‘great minds’ 



Definition of integrity
1 : firm adherence to a code of especially moral or 
artistic values : incorruptibility

Wrapping up: what sort of science and 
what sort of integrity we embrace are not 
trivial questions. They demand choices 
and come to a cost  

https://www.merriam-webster.com/dictionary/adherence
https://www.merriam-webster.com/dictionary/incorruptibility


Definition of integrity

2 : an unimpaired condition : soundness

Is the science we are receiving unimpaired? 

https://www.merriam-webster.com/dictionary/soundness


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

Source: The Economist, Trouble 
at the lab, Oct 19th 2013.





Is on Beall’s list 



Silvio Funtowicz



The crisis is methodological, 
epistemological, ethical and 
metaphysical 



Powerful drivers: the crisis will be worse 
before it can be better 





Kazakhstani scientist 
Alexandra ElbakyanI. Graber-Stiehl, “Science’s pirate 

queen,” Verge, Feb-2018.



Jeffrey Epstein 
& paedophilia Sackler family 

& opioids

Koch brothers 
& climate



Definition of integrity

2 : an unimpaired condition : soundness

Wrapping up: The science we receive in heritage 
from our fathers has aspects which are unsound

https://www.merriam-webster.com/dictionary/soundness


Definition of integrity

3 : the quality or state of being complete or 
undivided : completeness

Undivided or strained by contradictions?

Contradiction: a situation in which inherent factors, 
actions, or propositions are inconsistent or contrary 
to one another

https://www.merriam-webster.com/dictionary/completeness
https://www.merriam-webster.com/dictionary/inherent


$50,000 monthly salary, $150,000 in annual in living expenses and 
more than $1.5 million for a second laboratory in Wuhan



P-hacking, 
HARKing, salami 

slicing, … 









Contradictions in the 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



Definition of integrity

3 : the quality or state of being complete or 
undivided : completeness

Wrapping up: being of ‘one piece’ in the present 
configuration is fraught with difficulties

https://www.merriam-webster.com/dictionary/completeness


Ethics  Integrity  Mertonian norms 
What is science?  Integrity & science’s 
crisis  Integrity and living through 
contradictions 



Solutions

The End

@andreasaltelli
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