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Pursuit of truth or pursuit of justice?

Can a scientist be an activist?
Can a scientist not—be an activist?

The case of the transition to a carbon—free future



The Latin motto

AND REMEMNZER,
[ WE HAVE NOTHING TO FEAR
Z2UT THE SKq FALLING ON

CUR HEADS/

Fiat justitia ruat caelum

Could easily be morphed into

Fiat veritas ruat caelum

Both formulations clash with - prudentia?



'L EI'E

HONEST 8
BROKER @&

Making Sense of Science in
Policy and Politics

iy
Cambridge
University Press,
2007

Roger Pielke
https://rogerpielkejr.com/

The Honest Broker

Making sense of science, policy and politics
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Mary Douglas’
cultural model of
risk

Douglas, M. (1970).
Natural symbols:
Explorations in
cosmology, London:
Cresset Press.

NATURAL
SYMBOLS

Explorations in Cosmology

ary Douglas
(1921-2007)



Group

degree of
incorporation
within a bounded
social unit

Grid

degree of social
prescriptions and
externally imposed
rules, with
established
hierarchies

Strong
A

Grid

Weak

Fatalism
Sense of chaos and
futility; apathy,
powerlessness and social
exclusion

Hierarchy
Emphasis on strong
regulation; rule-bound
institutions; stability and

structure

Individualism
Spontaneous action;
transparent, voluntary,

unregulated environment;

openness and
entrepreneurialism

Egalitarianism
Partnership and group
solidarity; peer pressure,
mutualism and

cooperation

We ak

Group

>

Source: https://www.dustinstoltz.com/blog/2014/06/04/diagram-of-theory-douglas-and-wildavskys-
gridgroup-typology-of-worldviews/

Strong



Four Rationalities
Prescribed

(externally imposed restrictions on choice)

Grid
0 -

Nature capricious Nature perverse/tolerant

WL 1/

THE FATALIST THE HIERARCHIST
It doesn’t matter who you vote for. A place for everything,

Myths of Nature
Individualized Collectivized

(SChW&ll”Z and = : ‘ - Group
Thompson, 1990) i \ / C S ’

()

e |

Nature benign Nature ephemeral
THE INDIVIDUALIST THE EGALITARIAN
The bottom line. - v Tread lightly on the earth.
Prescribing

(no extermally imposed restrictions on choice)

Source: Schwarz, M. and M. Thompson, 1990, Divided We Stand:
Redefining Politics, Technology and Social Choice, p. 7.




Myths of Nature (Schwarz and Thompson, 1990)

O /'\O/\

Nature is capricious Nature is tolerant, but within limits

Natural systems are unpredictable Natural systems can cope with disturbances,
if these stay within certain boundaries

p T W d

Nature is benign Nature is ephemeral or fragile
Natural systems are resilient and In natural systems, a small disturbance may
able to deal with large disturbances have enormous impacts

Source: Sander C. S. Clahsen et al., 2018, Why Do Countries Regulate Environmental Health Risks
Differently? A Theoretical Perspective, Risk Analysis, DOI: 10.1111/risa.13165



Several approaches to regulating risk reviewed here

Risk Analysis, Vol 00, No. 0, 2018 DOI: 10,1111 risa. 13165

Why Do Countries Regulate Environmental Health Risks
Differently? A Theoretical Perspective

Sander C. S. Clahsen,>* Irene van Kamp,! Betty C. Hakkert,® Theo G. Vermeire,*
Aldert H. Piersma,>* and Erik Lebret>®



- and vet this work (not necessarily the approaches it
reviews) is paradigmatic of a vision of policy (or human
affairs) where ‘risk’ is the substance of the matter

Risk Analysis, Vol. 00, No. 0, 2018 DOI: 10,111 0rsa. 13165

Why Do Countries Regulate Environmental Health Risks
Differently? A Theoretical Perspective

Sander C. S. Clahsen,>* Irene van Kamp,! Betty C. Hakkert,® Theo G. Vermeire,®
Aldert H. Piersma,>* and Erik Lebret>®



Risk 1s mostly perceived in relation to health, and 1s
hence quantified by science. Additionally risk is also
the result of a perception, and can thus be
Investigated, again by science

Risk Analysis, Vol. 00, No. 0, 2018 DOIL 10.1111/risa. 13165

Why Do Countries Regulate Environmental Health Risks
Differently? A Theoretical Perspective

Sander C. S. Clahsen,** Irene van Kamp,! Betty C. Hakkert,® Theo G. Vermeire,®
Aldert H. Piersma,>* and Erik Lebret>$



As a result, technology resistance 1s interpreted as
misplaced or erroneous risk perception, which in turn
can be attributed to incomplete or deficient scientific

understanding of the lay—person

Risk Analysis, Vol. 00, No. 0, 2018 DOIL 10.1111/risa. 13165

Why Do Countries Regulate Environmental Health Risks
Differently? A Theoretical Perspective

Sander C. S. Clahsen,** Irene van Kamp,! Betty C. Hakkert,® Theo G. Vermeire,®
Aldert H. Piersma,>* and Erik Lebret>$



This is the so—called ‘deficit model — a sort of hydra

Source: https://www.dndbeyond.com/monsters/16929-hydra



Different things can be at risk beside health, e.g.
democracy, agency, justice, fairness, fundamental
beliefs ---

Why should (health) risk dominate regulatory and
policy narratives?



Winner (1986): ecologists should not fall
into the trap of cost benefit analysis and

risk analyses

The

WHALE

and the

REACTOR

A Search for Limits in an
4?‘ Of fllg’/l [(’Chnoloq)

LANGDON WINN ER

Langdon Winner

(Chapter ON NOT HITTING THE
TAR-BABY)

Winner, L., 1986. The Whale and the Reactor: a
Search for Limits in an Age of High Technology.
The University of Chicago Press, 1989 edition.



The deficit model
Who defines public meanings?

Science’s hermeneutic imperialism

Special Issue: Public Engagement in Science

Public Understanding of Science
2014, Vol. 23(1) 60-70

Further disorientation in © The Author(s) 2014

Reprints and permissions:

t h e h a-l I Of mi rrors sagepub.co.ul/journalsPermissions.nav

DOI: 10.1177/0963662513505397
pus.sagepub.com

®SAGE

Brian Wynne

Lancaster University, UK; University of Oslo, Norway



“After seamlessly extending from informing policy, to
justifying resultant political commitments, science now plays
a further role --- as de facto author of public meanings, thus
also of proper public concerns”

This results in a confusion of the role of science

Special Issue: Public Engagement in Science

Public Understanding of Science

Further disorientation in 25'{‘32‘-?“3?25.’3
. Re nd permissions:
the hall of mirrors cagepub.co.uljoumalsPermistione
DOl |0 | |77)’09636625|3505397
pus.sagepub.com
@SAGE

Brian Wynne

Lancaster University, UK; University of Oslo, Norway



“.. a problematic presumption--- that scientific meanings
themselves, as given to public objects like ‘risk’, are also
just facts, which therefore have natural proper authority
over those of non—experts’

Special Issue: Public Engagement in Science

Public Understanding of Science
2014, Vol. 23(1) 60-70

Further disorientation in © The Author(s) 2014
. Reprints and permissions:
t h e h a-l I Of MIrrors sagepuh.co.ukf’jgurrfalsPerﬁ’\issions.nav

DOI: 10.1177/0963662513505397
pus.sagepub.com

®SAGE
Brian Wynne

Lancaster University, UK; University of Oslo, Norway
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Promise of rapid transformation away from fossil
fuels are often based on misconceptions

Confusing installing capacity of renewables with
actual energy output

Confusing contribution to energy generation from
renewables with fraction of total energy —-_g-.
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Energy tranSitiOHS Figure 2.11 Maximum capacities of inanimate prime movers, 1700-2000. Based
are more than a on Smil (1994).
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— Figure 2.12 Fisher-Pry plot of the global primary energy transition from biomass
ENERGY fuels to coals, hydrocarbons, and primary electricity, 1800-2010. Data points calcu-

mﬂﬂsmﬂﬂs lated from statistics in UNO (1956 and 1976) and BP (2009). The most remarkable
phenomenon is the post-1970 stasis of all fossil fuel shares.
World
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Figure 2.12 Fisher-Pry plot of the global primary energy transition from biomass
fuels to coals, hydrocarbons, and primary electricity, 1800-2010. Data points calcu-
lated from statistics in UNO (1956 and 1976) and BP (2009). The most remarkable
phenomenon is the post-1970 stasis of all fossil fuel shares.
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Global and National Perspectives
SECOND ERITION

i d ":

Five factors of the challenge

Overall scale of the shift

Magnitude and distribution of renewable

[Lower energy density of biofuels replacing liquid
and solid fossil

Intermittency of renewables

Lower power densities of renewables



Unavoidable surprises

 Who would have predicted in the 70’s (all dams are
good) the present hesitancy (not even the World
Bank now thinks the same)

 Who would have predicted in 1965 when nuclear
were set to boom that nuclear would become a
contested option in just two decades

Lewis Strauss’s 1945 prophesy of nuclear
power ‘too cheap to meter’

e jcecece ey
== AL
Ty =
“———————Vaclav Smil SRE SR IEL S

Global and National Perspectives
SECOND ERITION

Trivia: The ‘villain” in the latest Oppenheimer

AN :
movie




Bold predictions

“The uselessness of the 2100 scenario, equivalent to
envisaging the energy realities of 2015 from the
perspectives of 1930 is all too obvious::*~

Global and National Perspcctwez

EEEEEE Eaimon




“Robust optimism or naive expectations’, p. 164

Al Gore 1n 2008: 100% electricity by renewable 1n ten
years

CEC (now EC) in 2008: energy consumption from
renewable in 2020 will reach 20%

Global and National Perspectives
SECOND EQITION

>



The mixed record of Energiewende (p. 169-173)

2014: wind and solar contribute 22% to all primary
energy derived from renewables while biomasses are
at 60% “in order to met its post 2020 targets Germany

will have to import biomass, outsourcing impacts to the
US South

Global and National Perspectives
SECOND ERITION

¥ /4 M




IEEE Spectrum Germany's Energiewende, 20 Years Later Q  Type to search Explore by topic v —

OPINION ENERGY

Related Stories

Germany's Energiewende, 20 Years Later >
Germany's far-reaching program to reduce the share of

fossil fuels in energy has achieved almost exactly what e
BY VACLAV SMIL | 25 NOV 2020 | 3 MIN READ | [] The Staggering Scale of the EV
Transition

FEATURE

—— This New Breed of Generator Can Run
on Almost Any Fuel

=




Figure 1.4 History of LNG shipments illustrates often very long time spans Even a transition

required for the maturation and diffusion of innovations in energy extraction,

transport, and conversion. ap parently
uneventful as LNG
Joule .
Thompeon Linde has had 1ts stop

43 years

and go ‘- and the
bres:iket::i:ﬁ:gh lique?:ction 2022_2023 war

in liquefaction patent

ks has put the issue
Cabot Methane Pioneer
_ back on the
44 years
first LNG first trial agenda
shipping LNG delivery
patent

Methane Princess competitive LNG trade
Methane Progress very large LNG tankers

first commercial LNG accounts for - ["Emw
LNG deliveries about 30% of all
natural gas trade "m“sm[]“s
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More recent work

(2021)
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How the Modern World Was Made
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Figure 4.3 Global energy transitions. 1800-2015. Based on Smul (2017b).
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Optimistic promises can be looked at from a different angle
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.-« promises of far—-reaching change made by recent bioeconomy policies
are 1n fact strategically directed at avoiding transformative change to
existing societal arrangements”
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“We live in a world of limited resources. Global
challenges like climate change, land and ecosystem
degradation, coupled with a growing population force us
to seek new ways of producing and consuming that
respect the ecological boundaries of our planet”
(European Commission 2018, p. 4)

“.-- rapid, concerted and sustained changes in lifestyle
and resource use that cut across all levels of society and
the economy’ (European Commission 2012, p. 3)
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Benefits such as combating climate change, helping restore ecosystems,
halting land degradation and reducing food waste while delivering new

jobs in a sustainable ‘circular economy’ (European Commission 2018, pp.
5—7) are not to result from changes in lifestyles

SPRINGER LINK A Login

The more things change, the more they stay
the same: promises of bioeconomy and the




Rather, [these achievements] are presented as resulting from
‘unprecedented advances in life sciences and biotechnologies, as well as
innovations merging the physical, digital and biological worlds’ (European
Commission 2018 p. 6)

mmmmmmmmmm
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A model where “more of the same
in technological advance and
economic expansion will transform
societies toward sustainability
without actually transforming
anything substantial about them”

Innovation here becomes a magic
wand that help defuse the political
nature of the problem, and to
reframe it as a technical one

mmmmmmmmmm
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In the paper, we talk of “economics

of techno—scientific promises’
(ETP)”

-~ The promise of ‘transformation
without transformation’

mmmmmmmmmm
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ETP mobilizes the authority of science and its supposed
impending breakthroughs as the mode of achieving change

This amounts to a ‘production of irreversibility’ and ‘lock-ins’
that renders society dependent and can progressively lock out
any other solutions (P.-B. Joly)

DEBORDEMENTS | Madelaine Akrict

On the economics of techno-scientific
promises

Pierre-Benoit Joly

TEXT BIBLIOGRAPHY NOTES AUTHOR ILLUSTRATIONS

FULL TEXT A AA
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Governments supply imagery such as that of the “bioeconomy
airport” -+ plant—based unbreakable window panes and moss walls
to filter out air pollution = ‘change’ in the lobby while wide—body
planes burning hundreds of tons of fossil kerosene keep taking off
from the runway - hypocrisy that rich societies can avoid
changes to modes of living based on unprecedented levels of
resource and energy use ‘-

™~ GLOBAI
¥ BIOECONOMY
‘ SUMMIT 2020

HOME

SPRINGER LINK

the same: promises of bioeconomy and the
economy of promises

ABOUT REPORTING & RECORDIN

Airport World




.-+ technologies promising to boost biomass
production by improved control over
genetic and environmental factors (GMOs,
precision agriculture), -

COMPONENTS OF PRECISION AGRICULTURE

Source: https://www.dnv.com/t02030/technology/precision-agriculture.html
Auto Steer VRT (Variable rate Remote Sensing Yield Monitors
technology)
A

GPS & GIS Wireless Artificial Data Collection
Telematics Intelligence & Analysis ]ﬁ

Source: https://www.tractorjunction.com/blog/what-is-precision-farming/

manuscript.
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- and/or substitute fossil-based
materials and processes as bio—based
drop—in replacements, such as tires
made from dandelion or biopolymers
produced by genetically modified
bacteria

Source: https://weibold.com/continental-receives-award-for-tires-made-from-dandelion-rubber

ource: https://www.news-medical.net/life-sciences/Production-of-Biopolymers-by-Microorgan
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nnnnnnnnnnnnnnn

isms.as|

pX



The 1deology of ecomodernism

BREAI( HROUGH-

NSTITUTE

CLIMATE & ENERGY

FOOD & AGRICULTURE

ECOMODDERNISM BLOG

CAREERS ABOUT

_ ENERGYAND CUIMATE =~

What the 100% Renewables
Literature Gets Wrong

by Seqver wiang

ENERGY AND CLIMATE

Critiquing Asia’s Hydrogen
Power Ambitions
by Seqaver wWang

PRESS EVENTS JOURNAL NEWSLETTER FELLOWSHIPS

Commercializing Genetically Modified
Crops in Africa

The benefits would be massive, but new biosafety laws are needed BEAD MORE —

Substantial embraced by both the EU’s Green deal and

Biden's ‘Inflation Reduction Act’
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bioeconomy policies: contradictory efforts to deal with the
destructive effects of economic expansion while at the same time
attempting to keep it going at all costs

Anyone who believes exponential
growth can go on forever in a finite
world is either a madman or an
economist.

— Kenneth €. 8&(:/{&-{19. —




",?‘MOre Heat than Life:
8¢ The Tangled Roots of Ecology,

AN

.1 Energy, and Economics

Jeremy Walker
- ' a . - " ‘ ?’v
3 L‘f'l!x?

“How has the ecological world-view gone
from a position of critical collision with
economists’ denial of science and nature to
subordinate collusion with neoliberal
‘solutions’, such as financial markets for
carbon and ‘ecosystem services’, or
techno—utopian geoengineering projects to
make endangered ecosystems ‘resilient’ to
planetary heating?



How did we go from Rachel
Carson 1962 critique -

“The ‘control of nature’

/"’ b
: . 1S a phrase conceived In
bILENT arrogance, born of the
Neanderthal age of
Sl)l{l N( biology and philosophy,
X when it was supposed
that nature exists for

1\&( llLl the convenience of man”
Carson



-+ to science enrolled in alimenting the economy of promises
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“The roots of our current condition might be traced to the

crisis of American power of the early 1970s, a time when

T o two bodies of knowledge—ecosystems ecology and the

%ThﬂanégﬁnggggfEmlogy economics of the Chicago School—were transforming the
institutions of the United States”

{71 Energy, and Economics

“both anchored their claims to the status of science in the
energy physics developed by combustion engineers as the
thermoindustrial revolution gathered momentum in the mid-
nineteenth century’

OLKOQG



“It was not until the 1970s, however, that ecology and
economics were brought into direct ontological and political
conflict:+”

led Roots of Ecology,

g ]
and Economics
er




“how do we account for the uncritical commitment to infinite
economic growth pursued by almost all nation—states, given

e ¥ the extensive empirical evidence that this i1s undermining the
B it very habitability of the Earth?”

82 The Tangled Roots of Ecology,
/41 Energy, and Economics
ert er

“The 2nd law of thermodynamics, despite being the most
directly relevant principle of physics to our economic
existence on Earth, has never been integrated into the canon
of economic theory”




Why technocratic orthodoxy in EU institutions?
* The single market needs a centralized, hence standardized, risk

assessment approach;

« EU has a generally pro—industry (e.g. biotech) growth agenda;
« Fear of opening the road to endless deconstruction of planned

policies;

« A latent form of scientism subscribing to a vision of science’s

neutrality

THE POLITICS OF
UNCERTAINTY

Challenges of Transformation

4

THE UNRAVELLING OF
TECHNOCRATIC ORTHODOXY?

Contemporary knowledge politics
in technology regulation

Patrick van Zwanenberg



Why don't we build in

silico a digital twin of
the earth to ease the
transition?



nature reviews earth & environment

Explore content v  About the journal ¥  Publish with us v Subscribe

comment |[® s

nature » nature reviews earth & environment > review articles » article

A digital twin of Earth for the green transition

For its green transition, the EU plans to fund the development of digital twins of Earth. For these twins to be more
than big data atlases, they must create a qualitatively new Earth system simulation and observation capability e . .

using a methodological framework responsible for exceptional advances in numerical weather prediction. Blg Data n Ea rth SyStem Sclence and progress towards
Peter Bauer, Bjorn Stevens and Wilco Hazeleger a digital tWin

Review Article | Published: 02 May 2023

Xin Li , Min Feng , Youhua Ran, Yang Su, Feng_Liu, Chunlin Huang, Huanfeng_Shen, Qing Xiao, Jianbin

become climate neutral by 2050, and

the set of policies designed to bring
about this green transitton — the European
Green Deal — was announced tn December
2019 (ref. '). Accompanted by €1 trillion of
planned investment, Green Deal policies aim
to help the world’s second-largest economy
sustainably produce energy, develop
carbon-neutral fuels and advance circular
products in energy-intensive Industrial
sectors with zero waste and zero pollution,

A key element of the Green Deal 1s its

dependence on the ‘dypital transformation’
— an openly accessible and Interoperable
European dataspace as a central hub
for informed decision making, The EU
tdentified two landmark actions to support
the necessary Information systems:
GreenData4AlF and Destination Earth’.
Whereas GreenData4All will develop the
European approach to discover, manage and
exploit geospatial information, Destination
Earth atms to construct highly accurate
models, or ‘digital twins, of the Earth to
monitor and predict environmental change
and human impact in support of sustainable
development. Aligned with the new Digital
Europe funding programme’, Destination
Earth & expected to start tn 2021, and the first,
high-priority digtal twins serving extremes
prediction and climate change adaptation will ~ Cradit Map of Layerace / Freepik
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Why don’t we build in
silico a digital twin of
the earth?
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Destination Earth

In the EU:

] ” Destination Earth (DestinE), a European Commission flagship initiative for a
DeStlnatlon Earth sustainable future Destination

The Destination Earth (DestinE) is a flagship initiative of the European Commission to develop a
highly accurate digital model of the Earth on a global scale This model will monitor, simulate and
predict the interaction between natural phenomena and human activities. It will contribute to
achieving the objectives of the twin transition, green and digital as part of the European
Commission’s Green Deal and Digital Strategy.

Destination Earth — new digital

twin of the Earth will help
tackle climate change and
protect nature




Digital Twins of the Earth are a wrong metaphor
(the planet as a manufact; the ultimate Cartesian
Dream)
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DT’s wish to build general purpose machineries

based on the belief that uses will be found for 1t; if
it is true that "Financial markets and private companies, are in
an “arms race” for climate intelligence” [1]. should this race
be met with public funds?

[1] 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/



DT’s assume that climate change needs more
evidence to promote political agency, and that said

evidence can come in the form of DT’s



DT’s invest resources to build a dubious future

“the current development cycle of global models is already at
least six years and it takes months to simulate the next century’s

climate on supercomputer” while urgent work attends
us 1n the present

For DG DIGIT: Cyber security; Twitter/X and other critical
infrastructure; an open science that is not ‘captured’ by publishers, EU
lag in large language models technology in Al



The epistemic community around DT s unexposed to
the concerns about the digitalization of the real
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Algorithms, models, metrics, statistics:-
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Problems with DestinE

Calls on scarce resources; beware associated risks

Excessive faith in larger and larger models

COMMENT - 24 JUNE 2020

Five ways to ensure that models serve society: a
manifesto

Pandemic politics highlight how predictions need to be transparent and humble
to invite insight, not blame.

[llustration by David Parkins
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Mind the assumptions

Assess uncertainty and sensitivity

Mind the hubris

Complexity can be the enemy of relevance

Mind the framing

Match purpose and context

Mind the consequences

Quantification can backfire.

Mind the unknowns

Acknowledge ignorance



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

B

Research Policy
: & AGN . Available online 21 December 2022, 104709
FLSEVIER In Press, Corrected Proof (7)

Discussion

Against misleading technocratic precision

in research evaluation and wider policy — A

response to Franzoni and Stephan (2023),

‘uncertainty and risk-taking in science’
Andrew Stirling

Andy Stirling &



Since the technique 1s never neutral a technical
proof of quality 1s illusory without a parallel
investigation of normative quality

Technical Quality

Normative quality

How the numbers of neoliberalism (New Public

Management) constitute a regime of a- <=

democracy; the example of indicators of
employment

The New Politics
of Numbers

Utopia, Evidence and Democracy

Salais, R. (2022). “La donnée n’est
pas un donné”: Statistics,
Quantification and Democratic
Choice. In The New PFolitics of
Numbers: Utopia, Evidence and
Democracy, Andrea Mennicken and

Robert Salais, Palgrave Macmillan,
pp. 379-415.



Similar principles
in founding texts
of post—normal

JCrome R &=

| RAVETZ

SILVIO O. FUNTOWICZ AND JEROME R. RAVETZ

UNCERTAINTY AND QUALITY science [3]
IN
SCIENCE FOR POLICY

[3] Funtowicz, Silvio, and Jerome
R. Ravetz. 1993. ‘Science for the
Post-Normal Age’. Futures
25(7):739-55. doi: 10.1016/0016-
3287(93)90022-L.

1990



Mind the consequences

Quantification can backfire.

From the risk of financial products to irrigation to the
models for disaster insurance bad modelling may lead

to wrong decisions

SUPPLEMENTARY INFORMATION

1. Additional information and references >260 references
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Model-based
e ——— - parametric msurance led to
Area irrigated 2050 (Mha) dramatic consequences for
Current Models Underestimate developing countries
'Future Irrigated Areas experiencing draughts

A. Puy, S. Lo Piano, A. Saltelli, 2020, Current models underestimate
future irrigated areas, Geophysical Research Letters, Open access,
Volume 47, Issue 8, doi.org/10.1029/2020GL087360.

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



Problems with digital twins and DestinE

The engagement of social science and humanities seems
to be of a confirmatory nature — to help the actors of
DestinE to get society onboard, [behavioural

technologies |
(=» deficit model — the publics reject innovation because of scarce literacy)

Further disorientation in the hall of mirrors SageJournals

Browse by discipline Information fi

Brian Wynne & View all authors and affiliations
Volume 23, Issue 1 https://doi.org/10.1177/0963662513505397




Problems with digital twins: 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 (e.qg.
privacy, equity, accessibility ... )?”

MOVE
FAST AND
BREAK

THINGS



A parallel with 2013 EC’s Human Brain Project

“the European Commission awarded ... a staggering 1 billion euro grant ... the
people | contacted struggled to name a major contribution that the HBP has
made in the past decade” (Yong, 2019)

nature Newsleters The Atlantic

Explore content v  About the journal v  Publish with us v
SCIENCE

nature » comment » article

The Human Brain Project Hasn

Published: 03 September 2014

Neuroscience: Where is the brain in the Human Brain  Lived UP to Its Promise
Project?

Ten years ago, a neuroscientist said that within a decade he could

Yves Frégnac ™ & Gilles Laurent simulate a human brain. Spoiler: It didn't happen.

Nature 513, 27-29 (2014) | Cite this article By Ed Yong  JuLy 22, 2019




Alternative voices; technologies of humility

- Winners and losers, voices to be heard from disciplines and
socletal actors

nature

Explore content ¥  About the journal v  Publi

nature > essay > article

Published: 31 October 2007

Technologies of humility

Sheila Jasanoff

Sheila Jasanoff

Nature 450, 33 (2007) | Cite this article

Credits: D. Parkins



Sociotechnical imaginaries

Sheila Jasanoff




Alternative voices

- Alternatives framings, styles and methods (lenses: system
ecology, non—Ricardian economics, feminist economics,
post—normal science-:-)

Environmental Science & Policy
Volume 142, April 2023, Pages 99-111

Impact assessment culture in the
European Union. Time for something
new?

d
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