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Do we live immersed in 
fantastic numbers? 



=$171 a ton on average at a 2 
percent discount rate”

“social cost of carbon: 

=$56 a ton on average at a 3 
percent discount rate



Averaged till year 2300

Feeds into policy design



We have perhaps reached a complex 
epistemic state, where on the one hand 
‘everybody knows’ that some numbers are 
pseudo-precise and that numbers can be 
gamed, while the game works only 
because most people don’t know about it

Jerome R. Ravetz



How did we get there?



Were quantification and 
visualization the engine 
inside the engine of western 
success and domination? 



Quantification and 
visualization of space and 
time gave rise in the XIV 
century to a true revolution, 
in music, painting, 
accounting, cartography, 
astronomy …



… a revolution that in the 
following two centuries 
XV-XVI ensured the 
epochal success of the 
West and its domination 
over the rest of the world



The Annunciation, 
Carlo Crivelli
(1435, 1495)



Draftsman Drawing a Reclining Nude
Albrecht Dürer (1471-1528)



From “De Varietate figurarum”
Albrecht Dürer (1471-1528)



Quantification as a key element of the Cartesian Dream



Separate but related stories 

Cartesian dream:  
possess and domination 

of nature

The ‘procedural utopia’: 
grounding social harmony and 

progress in calculations  



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)



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’



“Technical progress 
and ethical progress 
will go hand in hand”

Marquis de Condorcet

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

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 Seriesc

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


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



Science’s crisis: the end 
of the Cartesian dream 





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

June 21, 2017

October 27, 2017



The crisis is methodological, epistemological, 
ethical and metaphysical 

… it will 
become 
worse 
before it can 
become 
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. 



Science, the 
endless frontier of 

lobbying





“… the Neanderthal 
age of biology and 
philosophy, when it 
was supposed that 

nature exists for the 
convenience of man”

Science, lobbies and the environment: marking the 60th anniversary of Rachel 
Carson’s Silent Spring, Norway House, October 6, 2022, Brussels
VIDEO https://www.youtube.com/watch?v=jWIxNOXJkns

https://www.youtube.com/watch?v=jWIxNOXJkns


Are we past this age of Neanderthal? 



… a form of corporate penetration which is based on a 

strategic use of the image and legitimacy of science

…cases where lobbyists present themselves as upholders 

of the values of the evidence-based policy, and interested 

in the methodological and ethical aspect of science for 

policy

Are we past this age of 
Neanderthal? If not, why? 



An epistemic ladder for regulatory 
capture

• Epistemic. Invalidating the inference or the 

methods

• Institutional. Delegitimising and/or 

‘colonising’ institutions 

• Political. Promoting a worldview where the 

very idea of regulation is undesirable

Credits: https://www.subpng.com/



Science as a self-service shop for financially 
well-endowed customers in need of arguments 
(Beck 1992)

Ulrich Beck
(1944 –2015)1992 (1986)



From Ulrich Beck to 
Giandomenico Majone: the 
technique is never neutral

Ulrich Beck
(1944 –2015)

1992 (1986)1989



Guardians of reason

Guardians of sound science



An army of self-proclaimed ‘fact 
checkers’ becomes mobilized in the 
defence of a neoliberal and 
conservative credo, posing as victims 
of an assault on science perpetrated by 
the purported enemies  of  reason



Strategies so rapides et inédites

New powerful instruments such as the use of AI and algorithms in 
combination with cognitive psychology and the new social media 
to influence the behaviour of consumers / voters 



What integrity for 
science



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

http://www.andreasaltelli.eu/file/repository/Integrity_Feb2022_bis_1.pdf

1 corrupting political economy of science
2 unsound quality assurance and reward systems 
3 disciplines divided by their insularity   

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


From: Reformation in the 
Church of Science. How the 

truth monopoly was broken up



Post-truth as the 
loss of monopoly of 
who produces the 

fake news 

Church - science
Printing press – new media  





Statistical and 
mathematical  

modelling





Statistical wars?

Statistics in the 
wake of the 

reproducibility 
crisis



Science’s ethics quantification  

Example: Choosing the significance level in inference 
testing e.g. with p-test (1%,5%,10%, …)? 



“How sure we need to be before
we accept a hypothesis will depend on 
how serious a mistake would be”





3 modellers Lo Piano, Puy, Saltelli

2 experts models  and 
society Pielke, van der Sluijs

3 statisticians Mayo, Stark, Portaluri

2 statactivistes Bruno, Didier

2 economists Kay, Raynert

1 epidemiologist Vineis

2 sociologists of quantification 
Espeland, Porter

3 STS scholars Bammer, Sarewitz, Stirling

1 philosopher Ravetz

1 historian Charters

1 political scientists Di Fiore

1 expert RRI - Open Science Rafols





… models require input values 
for which there is no reliable 
information... 

…global uncertainty and 
sensitivity analyses are often not 
done. Anyone turning to a model 
for insight should demand them 
…



49

Simulation

 Model

parameters

Resolution levels

data

errors
model structures

uncertainty analysis

sensitivity analysis
model 

output

feedbacks on input data and model factors



One can sample more than just factors: 

• modelling assumptions,

• alternative data sets, 

• resolution levels, 

• scenarios …

Modelling of the modelling process





… this may lead to interesting 
discoveries …





Peter Kennedy, A Guide to 
Econometrics.

One of the ten commandments of 
applied econometrics according 
to Peter Kennedy: 

“Thou shall confess in the presence of sensitivity.
Corollary: Thou shall anticipate criticism “

Peter Kennedy

http://books.google.it/books?id=B8I5SP69e4kC&printsec=frontcover&dq=a+guide+to+econometrics&psp=1
http://books.google.it/books?id=B8I5SP69e4kC&printsec=frontcover&dq=a+guide+to+econometrics&psp=1


“One reason these methods 
[global sensitivity analysis] are 

rarely used is their honesty 
seems destructive;” 

“or, to put it another way, a fanatical commitment 
to fanciful formal models is often needed to create 
the appearance of progress” 

Tantalus on the Road to Asymptopia, Edward E. Leamer, 2010 Journal of 
Economic Perspectives, 24, (2), 31–46.





>260 references

… many are seduced by the idea of adding 
complexity in an attempt to capture reality more 
accurately, but… 





Empirical test 
using the SA-

based concept of 
effective 
dimension





>260 references

… models will reflect the interests, disciplinary 
orientations and biases of the developers…



Since the technique is never neutral a technical 
proof of quality is illusory without a parallel 

investigation of normative quality

Technical Quality 

Normative quality 

Salais, R. (2022). “La donnée n’est
pas un donné”: Statistics, 
Quantification and Democratic 
Choice. In The New Politics of 
Numbers: Utopia, Evidence and 
Democracy, Andrea Mennicken and 
Robert Salais, Palgrave Macmillan, 
pp. 379–415.

How the numbers of neoliberalism (New Public 
Management) constitute a regime of a-
democracy; the example of indicators of 

employment 





>260 references

From the risk of financial products to the 
management of costal zones to the models for 
disaster insurance bad modelling may lead to wrong 
decisions 



Model-based parametric 
insurance led to dramatic 
consequences for developing 
countries experiencing draughts

Open access: https://www.taylorfrancis.com/books/politics-
uncertainty-ian-scoones-andy-
stirling/e/10.4324/9781003023845 





>260 references

Anthony Fauci

“there is no 
number-answer to 

your question”





Responsible use of quantitative 
information; try via negativa (N. Taleb); 
instead of proving policy options try to 
falsify them 



Falsification of the available options based on: 

• Feasibility (compatibility with 
external constraints),

• Viability (compatibility with 
internal constraints), and

• Desirability (compatibility with 
normative values adopted in the 
given society)



Numbers, visible and invisible…



E. Popp Berman and D. Hirschman, The Sociology of 
Quantification: Where Are We Now?, Contemp. Sociol., vol. in press, 2017.

Blurring lines: 

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

Elizabeth 
Popp Berman 



Algorithms, models, metrics, statistics… 



Algorithms, models, metrics, statistics… 



Algorithms, models, metrics, statistics… 



W. Drechsler, “On the possibility of quantitative-mathematical social science, chiefly economics,” J. Econ. Stud., vol. 
27, no. 4/5, pp. 246–259, 2000.

E. S. Reinert, “Full circle: economics from scholasticism through innovation and back into mathematical 
scholasticism,” J. Econ. Stud., vol. 27, no. 4/5, pp. 364–376, Aug. 2000.

P. Romer, “Mathiness in the Theory of Economic Growth,” Am. Econ. Rev., vol. 105, no. 5, pp. 89–93, May 2015.

Mirowski, Philip. 2013. Never Let a Serious Crisis Go to Waste: How Neoliberalism Survived the Financial 
Meltdown. Verso.

Dangers of mathematization of economics

Wolfgang Drechsler       Erik S. Reinert             Paul Romer            Philip Mirowski   





Ethics of 
quantification?







… our world is structured by numbers, visible and invisible, where 
truth is conveyed and reality constructed 

Numbers are seductive, performative, confer to their masters' 
epistemic power and legitimacy 

Governing the modern state, or even contesting it, without numbers 
is impossible

Numbers are the prevalent means to express value in our societies 
… Access  & production of numbers reflect and reinforce power 
imbalances



Numbers capture our attention; they illuminate the part of reality 
which is being numerified, and hide that which is not 

… numbers are so deeply entrenched in our existence that we 
barely reflect on them critically them anymore …

… too close to us, they have become part of the very lens through 
which we attend to and comprehend the world



Harm from ‘wrong numbers’

- Medical research
- Higher education 
- Governance of science 
- Finance
- International organizations 

- FAO
- World Bank
- OECD …



‘Trendy’ methods may also harm 

- Randomized control trials misused to 
suggest more general conclusions that may 
not be valid 

- Statistical/econometric techniques 
designed to promote particular policy 
conclusions reflecting researchers’ biases



The End

@andreasaltelli


