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An ocean digital twin promises decision-ready knowledge of a 
planetary system. Its credibility rests on climate modelling. 

Climate modelling's credibility rests on the authority of science.

When the twin speaks, science speaks. 

When the twin is doubted, science is doubted.

This talk is about this chain — how it was built, what it carries, and what it cannot carry

Based on: Equations of Power: Models, Authority, and the Politics of Knowledge (Anthem Press, to appear 2026)



Mathematical modelling has become the epistemic centre of 
climate science and, with it, a new axis of political polarisation 

around the authority of science. How did we get there?

Ulrich Beck
(1944 –2015)

Stephen Toulmin 
(1922-2009)

Science was the ersatz religion of modernity (Toulmin). Few saw 
the dangers of science (Eisenhower [farewell], Goodman [Vietnam war], Beck [risk 

society], …)  

Those few lost the war



Those few lost the war

Polarisation won 

“The polarization of trust in science is a complex 
phenomenon shaped by—and increasingly also shaping—
American political identities”

Diffidence toward science is 
now the preserve of large 

political families



On all important matters 
involving the authority 

of science [e.g., 
vaccines Barrington, 

climate DOE report], the 
terrain is divided

Opposing fields deploy 
along party lines

… But we cannot have 
our facts back



We cannot have our facts back ➔ “We have truth and 
justice on our side” is not the right approach



• Climate stands for science  
• Science stands for progressives [whatever this means]

• The urgency of fighting an impending climatic catastrophe stands as 
the line separating civilisation from barbarism

What do doubters have to say?

https://www.conspicuouscognition.com/

From conspicuous consumption (Veblen) to 
conspicuous cognition: allegiance to "the 
science" as a marker of cultural identity and 
educational distinction

Thorstein Veblen 
(1857-1929)



Modern climate modelling and global atmospheric science grew out of 
Cold War military and geopolitical infrastructure ➔ nuclear war 

Centrestage: Physics, CO2, 
global mean temperature, 

emissions, mitigation

Offstage: Biophysics, system 
ecology, pollution, society, 

adaptation    

Mike Hulme

Mathematical modelling has come to dominate climate change research … 

… But climate change isn’t everything



Scenarios of decarbonisation, carbon budgets, 
and temperature targets emerge from modelling 
practices that translate heterogeneous 
processes—biological, physical, economic, and 
social—into tractable computational form

• Modelling funnels debate toward 
specific policy options.

• Technological solutionism (carbon 
capture, hydrogen economy, 
geoengineering).

• Narrative “scripts” that structure 
how environmental futures are 
imagined.



Messy, local, attributable. Indoor and outdoor air 
pollution; plastic in the oceans; illegal dumpsites, 
hexavalent chromium; forever chemicals; eco-mafias; 
wars; Science is a driver of harm

Global, linear, unified. Greenhouse gas emissions 
gradually increase temperatures, leading to 
catastrophic events. Scientists defend the planet

Two visions of planetary harm



The political economy of the shift

Moving from Vision 1 to Vision 2 implies:

- Systemic → reductionist
- Individual responsibility → diffuse global 
stewardship

It is unsurprising that scientists, administrators, 
entrepreneurs and politicians prefer the second 
over the first 

Bill Gates — nuclear, 
geoengineering research 
funding, How to Avoid a 

Climate Disaster

Jeff Bezos — Bezos Earth 
Fund, Amazon Web 

Services  as the compute 
substrate for climate 

modelling

Sam Altman — OpenAI, 
Helion fusion, the "AI will 

solve climate" framing

Jensen Huang the compute 
layer itself, NVIDIA's 
Earth-2 digital twin 

platform

Without forgetting tech philanthropists

Where does the money go?  See
• Mitigation
• Global North 



The supply side of modelling

Vision 1 calls for many modest, local 
models — of a contaminated aquifer, a 
waste stream, a reef system, a fishery, an 
estuary

Vision 2 calls for integrated assessment 
models and digital twins, an ocean-climate 
twin. Computational ambition commands 

funding, prestige, and policy access

In the economy of modelling, scale itself 
becomes a source of epistemic authority



These conversations had been had before to the effect that 

The operational limits to humankind 
are sociopolitical and not physical

1982



An economy of promises



Fantastic narratives of circular economy, 
geoengineering, rapid transitions & decarbonization 
just around the corner

Economics of Techno-scientific Promises =  The 
promise of ‘transformation without transformation’

Giuseppe Tomasi di Lampedusa
(1896-1957)



Migration  of epistemic 
authority 

The authority of science mediated 
through climate science

The authority of climate science 
mediated through modelling, and now 

the twins 

➔The credibility of science is inseparable from the 
credibility of the models that sustain it



The ultimate modelling hubris: 

digital twins of the planet - EU 

Destination Earth



DT’s as Jorge Luis Borges' (1946) one-to-one map of the empire

“In that Empire, the Art of 

Cartography attained such 

Perfection that the map of a 

single Province occupied 

the entirety of a City”



Digital Twins: The planet as a manufact = the Cartesian 

Dream; nature as machine (Jeremy Lent) 

Jeremy Lent





Margrethe Vestager





"Climate intelligence"
"Decision-ready information"
"Empowering citizens to become partners in 
knowledge generation"
"Digital ecosystems," "data lakes," "digital 
species"

The rhetoric 
of 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

Chapter



Andrew Stirling 

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



The epistemic community around DestinE 

unconcerned about the digitalisation of the real



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? 



We have been there before



The rhetoric of the concatenated suite of models 

IIASA 
1980’s

EC 2024



Brian Wynne (and others such as William Keepin) debunked in the early 80’s the off-the-

mark model-based energy future,  declared as ‘scientifically prescribed’ by analysts at IIASA 

…  

See a summary here

The same way the Digital 

Twins of the planet are 

‘scientifically prescribing’ 

today … 

A fast breeder reactor in the 

Netherlands, today an amusement park 



Computational colonialism
"Models of climate change seem at ease with a future in which existing 
levels of inequality are maintained" (Bhalla et al., 2023)

Kanitkar et al. (2024): across 556 IPCC AR6 mitigation scenarios, per-
capita GDP in regions containing 60% of the world's population remains 
below the global average even in 2050

Is this tension relevant to DT of the ocean works? 



Models’ and DTs’ state of exception

- They resist falsification (projecting to 2100, 2300...)
- They are opaque (complexity exceeds reviewability)
- They are ritual and performative (they constitute the policy 
space)



These models take no risks. No severe tests here

Karl Popper
(1902-1994) 

Models that take no risks

The empirical content of a theory is measured 
by the risks it takes — the observations that 
could prove it wrong (severe tests)

Climate models projecting to 2300. Nuclear waste 
safety models covering a million years. Digital twins 
simulating ecosystem dynamics with 50-year horizons



What would help 

A model should not be used for policy unless:
- Its sensitivity to key assumptions has been 
explored 
- Its structural and framing choices have 
been made explicit and tested 
- The pedigree of its data and parameters 
has been assessed 
- Affected parties have had the opportunity to 
identify which assumptions matter to them

Global 
sensitivity 
analysis

Modelling 
of the 
modelling 
process

NUSAP

Sensitivity 
auditing





All of the above has historically 
lacked traction… Why?

- Supply-side incentives (models 
produced for career, not policy needs)
- Conspicuous cognition (allegiance to 
complexity as cultural marker)
- Institutional lock-in (modelling 
infrastructures create constituencies)
- Absence of institutional demand 
(politicians like models’ neutrality) 

Published in 1985



Alternatives: Statactivism and counter-modelling

- Statactivists: societal mobilisation around alternative 
numbers
- Countermodelling: building models that respond to 
different framings
- Critical friends: engaging with modelling communities 
from within
- Observatories: permanent watchdog institutions



The reformation question: Can the 
relationship between science and 
society — mediated by models — 

be renegotiated?

Three possibilities:
1. A renegotiation is possible through 
institutional reform

A better number is possible



The reformation question: Can the 
relationship between science and 
society — mediated by models — 

be renegotiated?

2. Via negativa: we cannot say what 
good model governance looks like, but 
we can say what it must not be

Via negativa



The reformation question: Can the 
relationship between science and 
society — mediated by models — 

be renegotiated?

3. Reformation: a radically different 
relation between science and policy 

Solutions to the problem of knowledge are 
solutions to the problem of social order
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