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Open Science
Open science is complex and conflicted
Existing tensions and historical perspective
Michal Polanyi and the republic of science
Norms and counter-norms
The take of Mirowski
Life in a world of algorithms 
If open science is the solution which was the problem? 

• The non accessibility of research funded with taxpayer money? 
• A disaffection / loss of trust of citizens for science / expertise? 
• Predatory publishing?
• Science’s own reproducibility crisis?   

Ethical issues in a context of science’s crisis 
Evidence based policy and its problems
Post truth 
Orwell or Huxley? Techno-split



Open science as a 
contested and conflicted 

field

A plurality of schools of 
thought 







Jefferson Pooley, February 21st, 2020, blogs.lse.ac.uk/: 

Plan S accelerates read-and-publish deals in the Global 
North. They lock in and exacerbate existing inequalities 
in scholarly publishing.



Open science is a quest for 

democratic right to access publicly funded 
knowledge (e.g. Open Access to publications) …

… a demand for a better bridging of the divide 
between research and society (e.g. citizen 
science) 

B. Fecher and S. Friesike, “Open Science: One Term, Five Schools of 
Thought,” in Opening Science, S. Bartling and S. Friesike, Eds. Springer



… the development of freely available tools for 
collaboration (e.g. social media platforms for 
scientists)… and more.  

B. Fecher and S. Friesike, “Open Science: One Term, Five Schools of 
Thought,” in Opening Science, S. Bartling and S. Friesike, Eds. Springer



Figure from  Petr Knoth and 
Nancy Pontika, available at  

https://figshare.com/articles/
Open_Science_Taxonomy/15

08606



P. A. David, “The Historical Origins of ‘Open Science’: An Essay on Patronage, Reputation 
and Common Agency Contracting in the Scientific Revolution,” Capital. Soc., vol. 3, no. 2, p. 
Article 5, 2008.

For Paul David open science was always a 
fragile social construction …

… resulting from the movement away from 
secret knowledge and princely patronage 
toward state patronage, academies, and other modern 

institutions of science, taking place in the period between renaissance 
and the industrial revolution 



P. A. David, “The Historical Origins of ‘Open Science’: An Essay on Patronage, Reputation 
and Common Agency Contracting in the Scientific Revolution,” Capital. Soc., vol. 3, no. 2, p. 
Article 5, 2008.

What was before open science? 

"Regarding the everyday duties, I shun only 
that type of prostitution consisting of having 
to expose my labor to the arbitrary prices set 
by every customer. Instead, I will never look 
down on service a prince or a great lord or 
those who may depend on him, but, to the 
contrary, I will always desire such a position.“ 
(Galileo Galilei, 1564 - 1642)



P. A. David, “The Historical Origins of ‘Open Science’: An Essay on Patronage, Reputation 
and Common Agency Contracting in the Scientific Revolution,” Capital. Soc., vol. 3, no. 2, p. 
Article 5, 2008.

Open science exists already, funded by public 
and private actors, based on a distinctive ethos 

It coexists with commercially oriented research   



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.



survey responses from 3,247 mid- and early-career 
scientists who had research funding from the U.S. 
National Institutes of Health



Norm

Counter-norm



Believe in norms more than in counter-norms

Believe in counter-norms more than in norms

Believe in both equally

Do I believe in Mertonian norms?

Do I behave Mertonianly?

Do others behave Mertonianly?



Michal Polanyi

The republic of science, by Michal 
Polanyi; science and cold war, the 
market for ideas, science as self-
policing…

M. Polanyi, J. Ziman, and S. Fuller, 1962, “The republic of science: its political and economic theory,” 
Minerva, vol. 38, pp. 1–32.

Sputnik 1, 1957



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 



P. A. David, “The Historical Origins of ‘Open Science’: An Essay on Patronage, Reputation 
and Common Agency Contracting in the Scientific Revolution,” Capital. Soc., vol. 3, no. 2, p. 
Article 5, 2008.

Back to open science: a tension between: 

Defending the existing ethos of the republic of 
science, Merton’s CUDOS, "public knowledge"   

Proprietary science, secrecy, visions of a 
knowledge economy 



P. A. David, “The Historical Origins of ‘Open Science’: An Essay on Patronage, Reputation 
and Common Agency Contracting in the Scientific Revolution,” Capital. Soc., vol. 3, no. 2, p. 
Article 5, 2008.

An acceleration toward ‘Intellectual Capitalism’ 
risks to move science back to the age of 
princely patronage … 

… from CUDOS back to the pre-renaissance 
ethos of secrecy in the pursuit of Nature’s 
Secrets



What Philip 
Mirowski has to say 
about the dangers 
of open science 



“the agenda [of open science] is effectively to 
re-engineer science along the lines of platform 
capitalism, under the misleading banner of 
opening up science to the masses”



“the open science movement is an artifact of the 
current neoliberal regime of science, [to] 
reconfigures both the institutions and the nature of 
knowledge to better conform to market imperatives”



Open science is not there to solve 
• Distrust of science in the general population
• Science’s democracy deficit
• Slowdown in scientific productivity
• Reproducibility crisis



How a neoliberal agenda has 
damaged science



What is hence the danger for Mirowski? 

Platform capitalism and the uberization of 
science



Platforms competing to become 
the ‘Facebook for Science’ 



The future is with us already we 
as scientists already live in “a 
quasi-market that constantly 
monitors [our] ‘net worth’ through 
a range of metrics, scores and 
indicators: 

H-index, impact factors, peer 
contacts, network affiliations, and 
the like 



We already struggle with 
“author-paid Article Publishing 
Charges (APCs) that range from 
$500 to $5,000 USD [Elsevier 
OA]”;

Corporate publishers have easily
assimilated open access into their 
profit model.



Broader implications 
for a life in the 

algorithmic world 



Platform capitalism? 

It is good! It is bad!



A world run by algorithms and numbers? For many 
scholars it is very bad!  



O’Neil, C. (2016). Weapons of math destruction : how big data increases 
inequality and threatens democracy. Random House Publishing Group.

Alarm for Weapons of Math Destruction   

Cathy O’Neil



O’Neil, C. (2016). Weapons of math destruction : how big data increases 
inequality and threatens democracy. Random House Publishing Group.

Brauneis, R., & Goodman, E. P. (2018). Algorithmic Transparency for the Smart 
City. Yale Journal of Law & Technology, 20, 103–176. Retrieved from 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3012499

Opacity (also because of trade secrecy) of 
algorithms used to decide on recruiting, 
carriers (including of researchers), prison 
sentencing, paroling, custody of minors, 
political campaigns…



Cathy O’Neil Google talk https://www.youtube.com/watch?v=TQHs8SA1qpk

Opacity coupled with opportunity for scale 
and damage and with non-appealability 
make them an instrument of oppression & 
inequality  



Weapons of math destruction: 
opaque, harm, scale

Cathy O’Neil

From ranking of higher 
education to the software 
used by judges and police, 

• what are hackathons? 
• what is ‘clopening’ 



Producing numbers comes with obligations 



Producing numbers comes with obligations 







>260 references



If open science is a 
solution which was the 

problem?



Predatory publishers (the Achilles 
heel of the APC model) 

Predatory open access 
publishers 
https://beallslist.net

Beall was threatened by Omics 
International with a $1billion 
lawsuit 

Jeffrey Beall, 
librarian, 

University 
of Colorado, 

Denver

https://beallslist.net/


Is on Beall’s list 



C. Shen and B.-C. Björk, “‘Predatory’ 
open access: a longitudinal study of 
article volumes and market 
characteristics,” BMC Med., vol. 13, 
no. 1, p. 230, Dec. 2015.

Total articles 
volume per class 
of journal clusters





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

queen,” Verge, Feb-2018.



Elsevier profits 2010 = £724m on £2bn revenue: a 36% 
margin – higher than Apple, Google, or Amazon

Stephen Buranyi, The Guardian, 27 Jun 2017.



A 2005 Deutsche Bank report referred to it as a 
“bizarre” “triple-pay” system, in which “the state 
funds most research, pays the salaries of most of 
those checking the quality of research, and then buys 
most of the published product”

Stephen Buranyi, The Guardian, 27 Jun 2017.



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



Calls for change in the culture of metrics use

• San Francisco Declaration on Research 
Assessment (DORA) 

• The Leiden Manifesto
• The Metric Tide 
• Plan S and cOAlition S for open science 
• …



http://www.hefce.ac.uk/media/HEFCE,2014/Content/Pubs/Independentresearch/2015/The,Metric,Tide/
2015_metric_tide.pdf

Note: this is part of Research Excellence Framework (REF)



San Francisco declaration, (2012), signed by 15006
individuals, and 1565 organizations (26/11/2019)

“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://ascb.org/dora/ ; 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 http://ethics-and-integrity.net/

http://ascb.org/dora/


How to Make More Published Research True 
(Ioannides 2014)  

“Modifications [] in the reward system for science, affecting the 
exchange rates for currencies (e.g., publications and grants) and 
purchased academic goods (e.g., promotion and other academic or 
administrative power) and introducing currencies that are better 
aligned with translatable and reproducible research”

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

John P. A. Ioannides



More recent initiatives



More recent initiatives



More recent initiatives



Let’s zoom out now and …



The crisis of science 

What role does 
quantification play 

in all that 

Integrity in the context of…

…of expertise

Michael Gove seen by FT

… of our relation 
with technology

Ulrich Beck



Crisis in science? 
Surely you must be 

joking 



Silvio Funtowicz



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

June 21, 2017

October 27, 2017



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

“The new “science is in crisis” narrative is not only 
empirically unsupported, but also quite obviously 
counterproductive”



The crisis is methodological, 
epistemological, ethical and 
metaphysical 



Andrew Gelman 
https://statmodeling.stat.colum
bia.edu/

https://statmodeling.stat.colum
bia.edu/2019/03/20/retire-
statistical-significance-the-
discussion/

https://statmodeling.stat.columbia.edu/


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



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 



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



The crisis was predicted 

Derek J. de 
Solla Price

Jerome R. 
Ravetz 

de Solla Price, D.J., 1963, Little science big science, Columbia University Press; 
Ravetz, J., 1971, Scientific Knowledge and its Social Problems, Oxford University Press. 



Ethical issues?
Tainted donations 



Jeffrey Epstein 
& paedophilia Sackler family 

& opioids

Koch brothers 
& climate



Ethical issues? 
Reviewer-coerced citation





Ethical issues? 
Seducing salaries



“one of Harvard’s scientific luminaries was in 
handcuffs, … false statement to federal 
authorities about his financial relationship with 
the Chinese … Thousand Talents program”

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



Solutions

The End

@andreasaltelli

Solutions



Post truth



The powerful agents of 
post-truth

Yuval Noah Harari, Homo Deus 2015 & 21 Lessons for the 21st Century, 2018. 

Jaron Lanier, 2018 Ten Arguments for Deleting Your Social Media Accounts Right Now

https://www.theguardian.com/society/2018/aug/23/russian-trolls-spread-vaccine-
misinformation-on-twitter 

Jaron Lanier

Poisonous algorithms to stoke hatred and division



"Have you seen those zombies who roam the streets 
with their faces glued to their smartphones? Do you 
think they control the technology, or does the 
technology control them?"

Yuval Harari, 21 Lessons for the 21st Century, 2018, Jonathan Cape publisher; for autopoietic 
technology see also W. Brian Arthur, 2010, The Nature of Technology, Free Press. 

Yuval Noah 
Harari



From deepfake to   
Cambridge 
Analytica, to 
algorithmic abuse 
the scope for 
damage has 
expanded 



Trump & the Russian 
intelligence and the new 
technologies for soft 
warfare



Whose dystopia: 
Huxley or Orwell? 



1949; a regimented society, 
Big Brother in charge of an 
omnipresent surveillance & 

propaganda machine 

George Orwell



Aldous Huxley

1932; a regimented 
world where drug takes 

care of consent



Techno-spit scenario? 

An affluent super-technological and 
possibly trans-human/immortal minority, 
versus a useless and distracted majority 
left glued to its mobile phones and 
tablets

Y. N. Harari, Homo Deus : a brief history of tomorrow. Harvill Secker , 

2016.
J. R. Lent, The patterning instinct : a cultural history of humanity’s search 

for meaning. Prometheus Books, 2017.



As inequality grows, so does the 
political influence of the rich, The 

Economist, July 21st 2018. 


