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A constant concern: the 
treatment of uncertainty in 

quantification



Uncertainty is the locus of power conflicts; it can be inflated or 

deflated according to interests e.g. in regulatory capture 



Readings I liked 

Suggested chapter
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Own works: 
uncertainty in impact 

assessment 

Use more ‘lenses’
Non-Ricardian Economics

Post normal science
System ecology (a-la-Rosen) 

(Feminist economics) 



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



Still we have mega initiatives such as Destination Earth and its 

Digital Twins to ‘tame the uncertainty’ in climate science   



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)



More in this video recorded by UOC: 
https://www.youtube.com/watch?v=eHtJUSxoioI&t=921s



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 



Algorithms, models, metrics, statistics… 



Algorithms, models, metrics, statistics… 



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



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 



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   





Again ;-) more in this video recorded by UOC: 
https://www.youtube.com/watch?v=eHtJUSxoioI&t=921s



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





… 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=mean/std), 
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 



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



Sociology of quantification less active on mathematical modelling 
than in other venues of quantification 

In the opposite direction, what can mathematical modelling 
contribute to Sociology of quantification? 



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’  
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The End

https://mstdn.social/@AndreaSaltelli/



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
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