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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



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



Why models live in a state of exception

Unparalleled palette of methods / epistemic authority / invisible models

Models dispose of a unique repertoire of methods. 

Are endowed with unparallel epistemic authority that originates from 

mathematics, the highest ranked among scientific disciplines (Davies & Hersh, 

1986), considered by the fathers of the scientific revolution the language of God 

himself, up to the point that reconnecting it to human experience is up today an 

unfinished project (Lakoff & Núñez, 2001).

Lack of agreed standards. Modelling as art/craft (Rosen).



Why models live in a state of exception

Mathematical models escape sociology of quantification

Statistics has a much deeper connection to sociology, and to sociology of

quantification in particular (Desrosières, 1998; Mennicken & Espeland, 2019;

Mennicken & Salais, 2022) than mathematical modelling. Sociology of

quantification is more concerned with statistical indicators than it is with

modelling, be it that impact assessment tools such as cost benefit analysis are a

classic theme in this discipline (Porter, 1995) and that the field is not entirely

deserted (Morgan & Morrison, 1999).



Why models live in a state of exception

Models cannot be falsified

Models do not meet classic (Popperian) criteria of scientificity. Oreskes 

(2000) has observed that model-based predictions tend to be treated like 

logical inferences in a classic hypothetic-deductive model. 

The relation between models and data is often more symbiotic than

adversarial. In climate studies this relation has been defined as

‘incestuous’, exactly to make the point that in modelling studies using data

to prove a model wrong may not be straightforward (Edwards, 1999).



Why models live in a state of exception

Models as the most effective mediators between theory and reality

Due to their independence from both theory and the world, models are 

understood as “mediators”, instruments that act and describe things in ways that 

advance understanding thanks to the tacit craftsmanship of scientists (Morgan & 

Morrison 1999). They are even regarded as metaphors that help us understand 

how we see the world: they express “in an indirect form our presuppositions 

about the problem and its possible solutions”, and can thus assist in an extended 

community of peers to deliberate about social or ecological problems (Ravetz

2023).



Consequences descending from  

state of exception 

Gross asymmetry developers/ users

Models operate in a context of asymmetry of knowledge

between developers and users (Jakeman et al., 2006)). One

can contest this claim referring to ‘black boxes’ used in other

families of quantification, typically algorithms or statistics.

We contend that this asymmetry is especially of concern for

large mathematical models (Puy et al., 2022).

Nature 582: 482–84, 2020



Consequences descending from  state of exception 

Ritual use

Models lend themselves to ritual use. An important analogy between statistical and mathematical modelling is in

the ‘ritual’ use of methods. Existence of rituals in statistics has been discussed extensively by Gigerenzer

(Gigerenzer, 2018; Gigerenzer & Marewski, 2015).

An anecdote by Kenneth Arrow. - production of month-ahead weather forecasts

“… The commanding general is well aware that the forecasts are no good. However, he needs them for planning

purposes”.

See also Niklas Luhmann ‘deparadoxification’ (Moeller, 2006); ‘We follow the science’ during COVID-19



Consequences descending from  state 

of exception 

Models and trans-science 

Models lend themselves to trans-science (Weinberg, 1972).

How many people will drive autonomous cars by 2050. How will

the spread of malaria change if global temperature increases by

1.5ºC. What will be the cost of CO2 averaged over the next three

centuries

Model as Borges' (1946) one-to-one map of the empire



Consequences descending from  state 

of exception 

Have the strongest grip in policy 

Models have their own political economy - economicism, solutionism, 

reductionism, transforming of the qualitative into quantitative (Stirling, 

2023a, 2023b).

The percentage of non-reproducible studies in the field of clinical 

medical research could reach 85% (Chalmers and  Glasziou, 2009). 

Nobody can provide a similar figure for mathematical modelling.

‘Navigating the political’ (van Beek et al. 2022) 

Acting as chameleons  [jumping across contexts, Pfleiderer (2020)].   National Geographic



Consequences descending from  state of exception 

Models are vulnerable to modelling hubris 

The conjecture of  O’Neill (1971), see also Turner & Gardner (2015), posits that too simple a model may miss 

important features of the system, and thus lead to systematic error, while a too complex one – burdened by an 

excessive number of estimated parameters, may lead to a greater imprecision due the error propagation.



 retrace what was assumed
 check the level of complexity 

…

Modelling of the modelling process 
(Sensitivity analysis, sensitivity 
auditing for de- and re-construction, 
on the example of statactivism) 

Solutions to resolve the state of exception 



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” 
(Breznau et al. 2022)



…

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



Solutions to resolve the state of exception 

Complexity of interpretation rather than complexity of construction

A finite elements model of an engine, a bridge, or of a human hearth, cannot possibly fall in the category of 

parsimonious. On the other hand, we like to recall when the simplest of models led to an informative and 

participated debate. Thus was the I=PAT model, whereby the human impact on the environment is driven by 

population (P) times affluence (A) and technology (T). In the seventies, this model allowed a debate on the limit 

of growth that continues to the present day (Ehrlich & Holdren, 1971).  



Solutions to resolve the state of exception 

Reciprocal domestication between models and society

The COVID pandemic of 2020 has dramatically increased the visibility of mathematical modelling, accompanied

by a considerable level of controversy, either for the deficiencies of the model, or because of disagreement about

the policies (Pielke, 2020; Rhodes & Lancaster, 2020). From ‘Flattening the curve’ to … distrust?



Solutions to resolve the state of 

exception 

Defog the mathematics of uncertainty  

An important issue in mathematical modelling is the

management of uncertainty. Uncertainty quantification

should be at the heart of the scientific method, and a fortiori

in the use of science for policy.



Conclusions 



Summary

Models live in a state of exception. Their versatility, the variety of methods, the 
impossibility of their falsification and their epistemic authority permit 
mathematical models to escape, better than other instances of quantification, 
the lenses of sociology and other humanistic disciplines.  This endows models 
with a pretence of neutrality that perpetuates the asymmetry between 
developers and users. Models are thus underexplored and overinterpreted. 
While retaining a firm grip on policy, they reinforce entrenched cultures of 
transforming political issues into technical ones.
To combat this state of exception one should start discussing the 
reproducibility of models, foster complexity of interpretation rather than 
complexity of construction, and encourage forms of activism following the 
French statactivists, aimed to achieve a reciprocal domestication between 
models and society. To breach the solitude of modellers, more actors should 
engage in practices such as assumption hunting and modelling of the modelling 
process.    
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