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… 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
Source: Saltelli, A., Andreoni, A., Drechsler W., Ghosh, J., Kattel, R., Kvangraven, I. H., 
Rafols, I., Reinert, E. S., Stirling, A. and Xu, T. (2021). Why ethics of quantification is 
needed now. UCL Institute for Innovation and Public Purpose, Working Paper Series (IIPP 
WP 2021/05)
https://www.ucl.ac.uk/bartlett/public-purpose/publications/2021/jan/why-ethics-
quantification-needed-now.



Numbers capture our attention; they illuminate the part of reality 
which is being numerified, and fatally push those parts into the 
background which come without the clothing of …

… 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. 

Source: Saltelli, A., Andreoni, A., Drechsler W., Ghosh, J., Kattel, R., Kvangraven, I. H., 
Rafols, I., Reinert, E. S., Stirling, A. and Xu, T. (2021). Why ethics of quantification is 
needed now. UCL Institute for Innovation and Public Purpose, Working Paper Series (IIPP 
WP 2021/05)
https://www.ucl.ac.uk/bartlett/public-purpose/publications/2021/jan/why-ethics-
quantification-needed-now.



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



Mathematical models predicting 
the damage in dollars from 

hurricanes and draughts up to the 
year 2300 



The Stern-Nordhaus controversy; 

a reverse engineering the model:  

➔ uncertainty is too large to take 

decisions ➔ both Stern and 

Nordhaus are wrong 

!

!

Stern’s plot

My plot

% loss in GDP per capita



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 …



Pieter Bruegel the 
Elder, Temperance, 

1560

Measuring: 
military 

technology, 
accounting, 
perspective, 
polyphonic 
music, the 
windmill, 

the watch …     



The Annunciation, 
Carlo Crivelli 
(1435, 1495)



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



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



Many voices of alarm as to 
misuse of quantification

With numbers both 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 



Numbers, visible and invisible…



Algorithms, models, metrics, statistics… 



Algorithms, models, metrics, statistics… 



Numbers and 
trust

 



Theodore M. Porter, Trust in Numbers, 
The Pursuit of Objectivity in Science and Public Life, Princeton 1995

Theodor 
M. Porter  



Porter’s story: Quantification needs judgment which 
in turn needs trust …without trust quantification 
becomes mechanical,  a system, and ‘systems can 
be played’.    



The appeal of numbers is especially compelling to 
bureaucratic officials who lack the mandate of a popular 
election, or divine right, p. 8

…

A decision made by the numbers (or by explicit rules of 
some other sort) has at least the appearance of being 
fair and impersonal, p. 8



http://ereserve.library.utah
.edu/Annual/WRTG/3705/M
athison/objectivity.pdf in 

Numbers are not neutral but their purported neutrality is a 
large part of their appeal: being performative without 
appearing to be so  

http://ereserve.library.utah.edu/Annual/WRTG/3705/Mathison/objectivity.pdf
http://ereserve.library.utah.edu/Annual/WRTG/3705/Mathison/objectivity.pdf
http://ereserve.library.utah.edu/Annual/WRTG/3705/Mathison/objectivity.pdf


‘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.



‘the essential fiduciary status’ of 
science=  Trust in science is 
necessary for the general society to 
continue to support it, materially and 
with recruits.  And mutual trust within 
science is necessary for its systems 
of quality assurance to function

Jerome R. 
Ravetz 



For Ravetz (1971, pp. 295–296), when the goals of a 
task are complex, sophisticated, or subtle, then crude 
systems of measurements can be played exactly by 
those persons possessing the skills to execute the 
tasks properly, who thus manage to achieve their own 
goals to the detriment of those assigned.  

Ravetz, J.R., 1971, Scientific Knowledge and Its Social Problems, 1996 
Edition, Transaction Publishers. See examples in Muller, J.Z., 2018, The 
Tyranny of Metrics, Princeton.



p. 44 “Any … measures necessarily 
involve a loss of information … [and 
distorts behavior]” (Porter, 1995)

This is what we normally call Goodhart’s 
law, from Charles Goodhart. "When a 
measure becomes a target, it ceases to 
be a good measure."

Also known as Campbell's law (1976); 
https://en.wikipedia.org/wiki/Goodhart%27s_law 

Charles Goodhart

https://en.wikipedia.org/wiki/Goodhart's_law


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  





Algorithmic Justice 
League

https://www.ajl.org/



A project of domination of 
consumers and voters is made 
possible by artificial intelligence,  
big data & cognitive psychology

Inequality, power asymmetries 
and the world of surveillance 
capitalism



Byung Chul 
Han ‘virtual 
panopticon’

… and the surveillance is 
voluntarily accepted



A useful illustration of 
strategies of capture, 
starring O’Neil, 
Zuboff, Lanier, and 
GAFA technologists…  



… such as Tristan Harris, former  design ethicist at 
Google, explaining from inside how social media 
pursue addiction to maximize profit and manipulates 
people’s behaviour



Chapters 11 & 12

Instrumentarian 
power

Chapter 10

Néorationalism d’ importation

La trollisation de l’espace 
public

AI empowered with 
cognitive psychology  

A project of domination? 



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

Same diagnosis about the neoliberal ‘exploitation 
of freedom’ from Byung Chul Han 

Slave of ourselves 

 



Resisting AI contrasts optimistic visions 
about AI's … AI may best be seen as a 
continuation and reinforcement of 
bureaucratic forms of discrimination and 
violence, ultimately fostering authoritarian 
outcomes

AI's promise of objective calculability is 
antithetical to an egalitarian and just society

… Based on opaque algorithms – various 
actors can discriminate against categories of 
people in accessing jobs, loans, medical 
care, and other benefits



From loss of political agency to identity politics

“The only remaining legitimate source of conflicts are cultural (ethnic, 
religious) tensions → rise of ‘irrational’ populism result from the 
disappearance of the proper political dimension” (Slavoj Žižek) 

https://www.noemamag.com/the-clash-of-civilizations-is-the-politics-of-the-end-of-history/

Slavoj Žižek



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   





J. Z. Muller, The tyranny 
of metrics. Princeton 

University Press , 2018. 



Metric fixation, or the irresistible 
pressure to measure performance

Gaming of metrics (recall Goodhart law)

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



Unintended consequences  

• Goal displacement
• Short termism 
• Diminishing utility 
• Rule cascade 
• Discouraging risk taking 
• Discouraging innovation 

• Rewarding luck
• Discouraging cooperation 

and common purpose
• Degrading work
• Time waste
• Loss of productivity



A concluding remark of Muller

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” 



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”

   



Mathematical and 
statistical models





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



COVID has put mathematical 
models in the limelight

➔ Power & controversy 



Power

Landler, Mark, and Stephen Castle. 2020. Behind the Virus Report That Jarred the U.S. 
and the U.K. to Action - The New York Times.



Conflicts, when questions of urgency, stakes, 
values and uncertainty collide

Rush Limbaugh 

“Wild-Ass Covid numbers 
… The minute I hear 
anybody start talking about 
models and modeling, I 
blanch”

Rhodes, Tim, and Kari Lancaster. 2020. “Mathematical Models as Public 
Troubles in COVID-19 Infection Control: Following the Numbers”, Health 
Sociology Review 1–18. doi: 10.1080/14461242.2020.1764376



https://www.thetimes.co.uk/article/new-modelling-army-is-leading-us-astray-0b7pm8662





… 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 
…



… this may lead to interesting 
discoveries …







>260 references

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







A typical nuclear waste disposal concept: the waste is separated 
from humans by a series of barriers

 
Source: World Nuclear Organization, https://world-nuclear.org/information-library/nuclear-fuel-
cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx



Propagating 
uncertainty across 
the barriers 
increases variability 
(CV=std/mean), 
effective dimension
(kt) 
and the importance 
of interactions 
(Sij, Sijk)    

  



The regulation should not set limits on 
doses to humans in the biosphere, as 
done e.g. in the US, since these are 
impossible to predict with any certainty  

A more realistic and defensible safety 
standard could be set as a maximum 
level of radioactivity leaving the buffer





>260 references

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



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

Ulrich Beck
(1944 –2015)

1992 (1986)1989



Ulrich Beck
(1944 –2015)

1992 (1986)

“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.”



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 



Evidence based 

policy

Statistics (creating 

things that hold 

together for the 

solution of practical 

problems)
Policy based 

evidence

Governance driven 

quantification (a 

reversal of the 

statistical pyramid)

CHAPTER 12, “La donnée n’est pas un 
donné”: Statistics, Quantification and 
Democratic Choice, Robert Salais



Alain Desrosières: “Making things that 
hold”

The construction of statistical concepts 
and categories that can serve for action 

BUT

“It is because the moment of 
objectification can be made autonomous 
that the moment of action can be based on 
firmly established objects”



CHAPTER 12, “La donnée n’est pas un donné”: Statistics, 
Quantification and Democratic Choice, Robert Salais

Governance driven 
quantification is based on 
pretended objectivity 
(neutrality), reductionism and 
justificationism that contribute 
to a loss of democratic agency 
(a-democracy)   



Contesting unjust/unfair 
governance arrangement is 
impossible without producing 
alternative constructions of 
evidence – that requires 
muscles not easily available to 
the lay citizen 

CHAPTER 12, “La donnée n’est pas un donné”: Statistics, 
Quantification and Democratic Choice, Robert Salais



Normative quality … yes but which norms? 

Thévenot, L. (2022). A New 
Calculable Global World in the 
Making: Governing Through 
Transnational Certification 
Standards. In The new politics of 
numbers, Andrea Mennicken and 
Robert Salais, Palgrave Macmillan, 
pp. 197–252.







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 



A recipe: ‘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)



➔Reciprocal domestication between models and 
society

2020 2023



202320222020

Goal: Reveal the policy of (mathematical modelling’s) numbers 



Technical Quality 

Normative quality 

Sensitivity analysis  

Sensitivity auditing 



Uncertainty analysis: the study of the uncertainty in model 
output—see also uncertainty cascade

Sensitivity analysis: the study of the relative importance of 
different input factors on the model output 

Sensitivity auditing : “Sensitivity auditing is a wider 
consideration of the effect of all types of uncertainty, including 
structural assumptions embedded in the model, and subjective 
decisions taken in the framing of the problem” (European 
Commission, 2021).

https://www.nature.com/articles/s41599-023-01704-z#ref-CR24


Why is all this important? Fishing 
expeditions and forking paths … 



Jorge Luis Borges  
(1899-1986)

Taking different 
narratives within the 
same novel like Ts'ui Pên



Why this matters?  



“Will different 
researchers [73 
teams] converge 
on similar findings 
when analyzing the 
same data?
 
…teams’ results 
varied greatly, 
ranging from large 
negative to large 
positive effects” 
(Massey et al. 2022)



Modelling of the modelling process, to 

  ➔ retrace what was assumed
  ➔ check the level of complexity 
 …

Sensitivity analysis and auditing can assist 
sociology of quantification in activities of de- and 
re-construction (e.g. for statactivists) 



…

 ➔check simultaneously technical and normative 
quality 

Example use SA to ascertain that an algorithm does not 
make implicit use of protected attributes 

  





…

 ➔Avoid “quantifying at all costs”, expose ‘funny 
numbers’  

  



Digital Twins 
of the Earth 





[...] with the advent of 
the Digital 
Transformation, the 
interconnection 
between the physical 
and the digital world 
has become almost 
complete: economic, 
industrial, and social 
relationships have been 
moved to the “cyber-
physical” world … 
Source: S. Nativi, P. Mazzetti, and M. Craglia, ‘Digital 
Ecosystems for Developing Digital Twins of the Earth: 
The Destination Earth Case’, Remote Sensing, vol. 13, 
no. 11, Art. no. 11, Jan. 2021, doi: 10.3390/rs13112119



Margrethe Vestager







Digital Twins: The planet as a manufact; the 

ultimate Cartesian Dream 



DT’s assumes that climate change needs more 

evidence to promote political agency, and that said 

evidence can come in the form of DT’s



Problems with DestinE

The EC leans toward technology as a conduit to solve policy 

problems ➔ European institutions are vulnerable to projects 

oriented to technological solutions and technological optimism



Problems with DestinE

The epistemic community around DestinE unexposed 

to the concerns about the digitalization of the real



Andrew Stirling 

‘expected utility’, ‘decision theory’, ‘life cycle 
assessment’, ‘ecosystem services’ ‘sound scientific 
decisions’ and ‘evidence-based policy’ … profusion of 
digits, promises of accuracy 



Problems with DestinE: A-la-

Zuckerberg approach to  

introducing new technologies: 

first it is done, then one worries 

about “How to embed the 

ethical, legal, and social 

considerations in the Digital 

Twin of the Earth and its 

interface, such as privacy, 

equity, accessibility …” 



Dont’t forget 2013 EC’s Human Brain Project

“the  European Commission awarded ... a staggering 1 billion euro grant ... the 

people I contacted struggled to name a major contribution that the HBP has 

made in the past decade” (Yong, 2019)



Climate change cannot be the lens 
through which to look at the world’s 
problems. The war in Syria is not a 
result of climate change  

Rejecting climatic determinism is not a 
refutation of climate change but of its 
instrumental use 



Hulme, Mike. 2023. Climate 

Change Isn’t Everything: 

Liberating Climate Politics 

from Alarmism. 1st edition. 

Medford: Polity.

“Climate became globalized in 
new ways, seen as a single 
universal system that could be 
simulated with increasing 
degree of realism and made 
predictable … knowledge 
detached from specific cultural 
meanings… p. 50

 The EU Horizon Europe 
research programme promises 
to deliver by 2030 “a full 
replica… a highly accurate 
digital model of the Earth to 
monito and predict the 
interactions between natural 
phenomena and human 
activities” p. 130 



Ambitious visions to manage the Earth’s physical 
and social complexity – whether using the 
promise of the EU’s Destination Earth, machine 
learning or artificial intelligence – are chimeras 



DT’s are marketed as a source of ‘climate intelligence’ but if it is true that 

“Financial markets and private companies, are in an “arms race” for 

climate intelligence” [*], should this race be met with public funds? 

[*] L. Harris, “Rise of the Climate Rating Agencies,” The American Prospect, Apr. 12, 2023. Accessed: Jun. 07, 2023. [Online]. Available: 

https://prospect.org/api/content/6015e258-d87d-11ed-bd1d-12163087a831/



Could climate intelligence  backfire? Consider the effects of mortgage 

securitization on the the last housing bubble recession started in 2007



Problems with DestinE

The engagement of social science and humanities that gets 

accepted in journals seems to be of a confirmatory nature – to 

help the actors of DestinE to receive societal consensus 

For example:

Purportedly a critique but …



“Incorporating human interactions 

in digital twins of the Earth 

represents a transformative 

frontier, promising unparalleled 

insights into Earth system 

dynamics and empower humans 

for action.”



“… researchers might be led by their quest 
for funds to promote “digital twins” of 
everything—DTs of biodiversity (BioDT) 
and of extreme events (DT-GEO) are 
already in progress—thus overstretching 
the metaphor …

…we note that societal concern with 
pollinator decline is attentive to phenomena 
of regulatory capture, seen as one of the 
causes of pesticide-friendly legislation” 
(not in BioDT) 



The End

https://mstdn.social/@AndreaSaltelli/



More reading & watching 



HUMANITIES SOCIAL SCIENCE 
COMMMUNIATIONS  2023

SCIENCE ADAVANCES 2022

MINERVA 2022

Recent works: sociology of 
quantification and 

mathematical modelling 



Video recorded by UOC: 
https://www.youtube.com/watch?v=eHtJUSxoioI&t=921s
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