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#1
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 



Statistical wars? 
See the discussion on the 
blogs of Deborah Mayo 
https://errorstatistics.com/

and 

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

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


Jeffrey Epstein 
& paedophilia Sackler family 

& opioids

Koch brothers 
& climate



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



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. 



#2
Reflexes on the use 
of science in policy



Solutions

Evidence-based policy: 
received wisdom 

Solutions



Solutions
Sociotechnical 

Imaginaries

Sheila Jasanoff



“Often, immersion in the facts makes 
value disagreements feel much less 
relevant” (Cass Sunstein, winner of 
the 2018 Holberg  Prize )



One of the winner of Nobel 
prize for economics 2018 is 
Willem Nordhaus, for his 
work on the economics of 
climate change. 

Cost benefit analysis to the 
year 2100



Critical voices 



Ulrich Beck
(1944 –2015) 1992 (1986)



Chapter 7 Science beyond truth and 
enlightenment

- “The differentiation and complexification of 
the sciences transforms it into a “self service 
shops for financially well endowed customers 
in need of arguments.”

- “It is not uncommon for political programs to be 
decided in advance simply by the choice of what 
expert representatives  are included in the circle of 
advisers.” 

➔ The technique is never neutral 



“The technique is never neutral” 
https://arxiv.org/ftp/arxiv/papers/1712/1712.06457.pdf

Majone: “In any area of public policy 
the choice of instruments, far from 
being a technical exercise that can be 
safely delegated to the experts, 
reflects as in a microcosm all the 
political, moral, and cultural 
dimensions of policy-making” 



Chapter 7 Science beyond truth and 
enlightenment

- Feudalization of cognitive practices 

“In developed civilizations, scientific cognitive 
practice becomes an implicit, objectivized 
manipulation of latently political variables, 
hidden behind the pretence of elective decision 
not subject to justification.” 
➔ On transforming a political problem into a 
technical one



A Cartesian dream?

Elijah Millgram: warns 
against “procedural 
utopia”, a machinery to 
take the right decision 
based on a set of 
logical rules and 
methods.



<<[…] rhetoric clamour [surrounds] 
‘expected utility’, ‘decision theory’, 
‘life cycle assessment’, ‘ecosystem 
services’ ‘sound scientific decisions’ 
and ‘evidence-based policy’

Each technique routinely delivers its 
answers with formidable levels of 
precision. Yet the resulting impression 
of accuracy is deeply misplaced >>

Andrew Stirling 

https://steps-centre.org/blog/how-politics-closes-down-uncertainty/







“Uncomfortable knowledge” can be used as a gauge of 
an institution’s health (Silvio Funtowicz and Jerome R. Ravetz, EMERGENT 

COMPLEX SYSTEMS, Futures 1994 26(6) 568-582) 



Science and lobbying



Power asymmetries in the framing of issues: 
those who have the deepest pockets marshal 
the best evidence ➔ Instrumental use of 
quantification to obfuscate 



Lee Drutman

Sylvain Laurens



For both scholars a salient aspect of this 
power is lobbyists’ access to more and better 
disseminated knowledge/science: 

“They have 
the data”



#3
Reflexes on science 
and technoscience 



Luhmann to interpret the present: new or old? 

https://doi.org/10.1016/j.futures.2019.102491

Paul-Marie Boulanger

Andrea Saltelli and Paul-Marie 

Boulanger, Technoscience, 
policy and the new 
media. Nexus or vortex?, 
Futures, 2020, 



Science is mediatized, commoditized and 
politicized; what happened?  

• the structural coupling between different 
systems

• the capacity of these systems to ‘irritate’ 
and ‘resonate with’ one another, 

• the capacity of one system to grow at 
the expenses of others  

Niklas Luhmann 

Moeller, H. G. Luhmann explained. Open Court Publishing Company, 2006.



Luhmann: Humans as compulsive communicators

Niklas Luhmann Lewis Mumford 

Mumford: Human as compulsive adopters 
of technology



Could this be avoided?

Courtesy of Mario Giampietro 





All that matters operates 
simultaneously in science, 
technology, economics, law and 
policy
Battles are fought where science, 
ideology and special interests 
collide
Social media imprint unprecedented 
reach and acceleration



Science to inform policy decisions 
versus science lending a veil of 
rationality to the same decisions

Science as a source of emancipation 
versus science as the currency of 
lobbies

Prudent science and technology are at 
odds with their use for corporate or 
military interests.



Artificial intelligence & big data foster 
inequality and power asymmetries in 
platform and surveillance capitalism

Shoshana Zuboff



Fake news and post truth are the result of an 
apprenti sorcier technoscience escaped to our 
control  

…



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 excel at 
exploiting 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



What shall thus happen now?

Collapse of trust?



‘System trust’, is social system theory:

“The reduction of complexity 
[made possible by generalized media of 
communication as money, power and truth] 

assumes trust on the part of those 
who are expecting such reduction 
and of those who are supposed to 
accept it once it is accomplished”

Niklas Luhmann 

N. Luhmann, Trust and Power. Polity Press, 2017.



“[System trust thus permits] the 
bank to lend more money than it 
possess, 
the state to issue more commands 
than it can enforce using the 
police, 
that more information is divulged 
in professional advice than could 
be backed up empirically or 
logically”

Niklas Luhmann 

N. Luhmann, Trust and Power. Polity Press, 2017.



‘The essential fiduciary status’ of 
science:

1) Trust in science is necessary for 
the general society to support it 

2) Mutual trust within science for it to 
function

Jerome R. 
Ravetz 



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. 



#4
What is the role of 

quantification? 



E. Popp Berman

“What qualities are specific to 
rankings, or indicators, or models, 
or algorithms?”

Popp Berman, E. & Hirschman, D. The Sociology of Quantification: Where 
Are We Now? Contemp. Sociol. 47, 257–266 (2018).



Algorithms, models, metrics, statistics 

Common root causes?  



Algorithms taking decisions 
about hiring and careers;
adjudicating the custody of 
minors; approving or 
denying credits; 
choosing which 
neighbourhoods to patrol; 
whom to free on parole, 
and more  

Cathy O’Neil



The case 
against metrics

J. Z. Muller, The tyranny of metrics. 
Princeton University Press , 2018.



Metric fixation, or the irresistible 
pressure to measure performance

A wealth of case studies from education 
to war to medicine to foreign aid.. 



Critiques of metrics 

From the left: metric fixation promotes 
deskilling; “The calculative is the 
enemy of the imaginative”

From the right (Friedrich Hayek): 
metric fixation reproduces features of 
the soviet system (See Alain Supiot) 



Critiques of metrics 

An epistemological critique: metrics 
privilege abstract and formulaic 
knowledge against practical and tacit 
knowledge (Michael Polanyi)

(Greek concept of metis)  



Unintended consequences: a litany (1)  

• Goal displacement
• Short termism 
• Diminishing utility 

• Rewarding luck
• Discouraging cooperation 

and common purpose



Unintended consequences: a litany (2)  

• Rule cascade 
• Discouraging risk taking 
• Discouraging innovation 

• Degrading work
• Time waste
• Loss of productivity



A concluding remark

Considering all of the above keep in 
mind at every step that “the best use of 

metrics may be not to use it at all” 
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Can we learn 
something from 

sociology of 
numbers?

From law?



I. Bruno, E. Didier, and J. Prévieux, Stat-
activisme. Comment lutter avec des 
nombres. Paris: Zones, La Découverte, 
2014

Do we need a movement 
of resistance? 



How to be a "statactiviste"? 
1. Deconstruct existing metrics, including using 

irony (Pierre Bourdieu, Les héritiers) 

La sociologie, 
ça doit être 

rigolo

(Sociology must be fun) 



How to be a "statactiviste"? 
2. Gaming metrics (statistical judo) – use 

Goodhart’s law to your advantage – or make the 
ruse public

• Police statistics in NY



How to be a "statactiviste"? 
3. Bring to the surface what is hidden / unsaid/ 
excluded – new social classes, marginalization,  
minorities:  

• ‘Creative class’ or ‘precarious 
intellectuals’?



How to be a "statactiviste"? 
4. Measure something different

• Suicides at France Telecom; 
• BIP 40, a new French measure of 

poverty/inequality



Important: 
“Quantification should not be abandoned to the 
advantage of exalting qualities, singularities, and 
the incommensurable. Such an abandon would be a 
tactical error”



Alain Supiot

https://www.college-de-
france.fr/site/en-alain-
supiot/Governance-by-Numbers-
Introduction.htm

An indictment of 
the Total Market 
and the normative 
uses of economic 
quantification

https://www.college-de-france.fr/site/en-alain-supiot/Governance-by-Numbers-Introduction.htm


Alain Supiot

…we have entered the era of 
the cybernetic imaginary, which 
revives the West's age-old 
dream of grounding social 
harmony in calculations



Alain Supiot

…In this passage from the 
mechanical (Taylorian) 
imaginary to the cybernetic lies 
the origin of multiple 
interconnected crises 



Alain Supiot

Repudiating the goal of 
governing by just laws, this new 
discourse advocates in its stead 
the attainment of measurable 
objectives …



Alain Supiot

… law is subjugated to a 
computation of utility



Alain Supiot

… This leaves no option open 
to populations or countries than 
to ride roughshod over social 
legislation, and pledge 
allegiance to those stronger 
than they are 



The debate rages on …



Ethics of quantification or 
quantification of ethics?

Also in the paper:



What issues for an ethics of quantification?
-Trust (Porter, legitimacy, the OECD PISA 
example) 



What issues for an ethics of quantification?
-Defence against abuse (statactivism) 



What issues for an ethics of quantification?
-Consequentialism (Ecological Footprint) 

Mathis Wackernagel



What issues for an ethics of quantification?
-Optimism/Hubris 



What issues for an ethics of quantification?
-Purported neutrality of the technique 
(Beck, Majone, Funtowicz and Ravetz; 
Romer, Reinert…)



What issues for an ethics of quantification?
-Quality of a quantitative research ➔
“relational validity”, how it corresponds tp
its context and purpose



What recipes for an ethics of quantification?

-Use tools such as NUSAP and sensitivity auditing 
to tame hubris, to make quantifications 
interpretable, conveyable in plain English, and 
context/purpose specific



NUSAP



Numeral, Unit, Spread

+
Assessment (qualitative 
judgement on quantification)

Pedigree (qualitative assessment 
of mode of production and 
anticipated use)



Jeroen 
van der Sluijs

http://www.nusap.net/



Sensitivity Auditing 



Saltelli, A., Guimarães Pereira, Â., 
Van der Sluijs, J.P. and Funtowicz, S.

Ângela Guimarães Pereira 



The rules of sensitivity auditing 

1. Check against rhetorical use of 
mathematical modelling;

2. Adopt an “assumption hunting” attitude; 
focus on unearthing possibly implicit 
assumptions;

3. Check if uncertainty been 
instrumentally inflated or deflated.



4. Find sensitive assumptions before these 
find you; do your SA before publishing;

5. Aim for transparency; Show all the data;

6. Do the right sums, not just the sums 
right; 

7. Perform a proper global sensitivity 
analysis.



What recipes for an ethics of quantification?

-Improve existing disciplinary arrangements 

Wasserstein, R.L. and Lazar, N.A., 2016. ‘The ASA's statement on p-values: context, process, 
and purpose’, The American Statistician, Volume 70, 2016 - Issue 2, Pages 129-133.



What recipes would be 
offered by an ethics of 
quantification?

-Conquer a license not-to-
quantify



Solutions

The End

@andreasaltelli

Solutions


