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Nicolas Gué
Quid est veritas ?

Pilate répondit : 
« Moi, suis-je

un expert ?
Les utilisateurs 
t’ont livré à moi :
qu’as-tu fait ? »
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Le pouvoir technique

Aujourd’hui, la puissance humaine et son excédent par rapport à toute 
préconnaissance certaine des conséquences ont pris de telles 
dimensions que le simple exercice quotidien de notre pouvoir, qui 
constitue la routine de la civilisation moderne – et dont nous vivons 
tous –, devient un problème éthique.

If it should turn out to be true that knowledge (in the modern 
sense of know-how) and thought have parted company for 
good, then we would indeed become the helpless slaves, not 
so much of our machines as of our know-how, thoughtless 
creatures at the mercy of every gadget which is technically 
possible, no matter how murderous it is.



“What I cannot create,
I do not understand.”

Feynman in 1988, left on his 
blackboard at time of death

David Gunning
We can create what we cannot understand.



NANO: SCIENCE AND SOCIETY



France: debatpublic-nano.org
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Netherlands: Nanopodium.nl
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UK: nano and me
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www.nanomonde.org
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Débat public 
sur les nanos
2009-2010



PMO : « S’il y a débat sur les OGM, le nucléaire ou les nanotechnologies, c’est que 
des individus ou des groupes ont exprimé sans permission 

leur opposition politique à ces projets politiques. »

http://www.slate.fr/france/83845/les-activistes-anti-techno-de-pmo-nous-expliquent-leur-strategieAlexei Grinbaum (CEA/LARSIM)



Filippino Lippi, National Gallery, Washington

28 SEPTEMBRE 2016

CEA | 10 AVRIL 2012

Comme il descendait sur 
la rive pour se laver les 
pieds, voici qu'un énorme 
poisson s'élança pour le 
dévorer. Effrayé, Tobie 
poussa un grand cri, en 
disant: « Seigneur, il se 
jette sur moi! » L'ange lui 
dit: « Prends-le par les 
ouïes et tire-le à toi. » Ce 
qu'ayant fait, il le tira sur la 
terre sèche, et le poisson 
se débattit à ses pieds. 
L'ange lui dit: « Vide ce 
poisson, et conserves-en le 
cœur, le fiel et le foie, car 
ils sont employés comme 
d'utiles remèdes. »
Tobie 6:2-5 
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PEUR DE LA 
NOUVEAUTÉ



NANO ETHICS
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Ethique des nanos : un champ complexe

• Questions complexes qui n’ont pas de réponse vraie ou fausse.
• Pas ou peu de questions nouvelles, mais des problèmes déjà 

posés pour les générations précédentes des technologies.
• Nouvelle situation dans les relations science-société : après 

l’amiante, le sang contaminé, les OGM, Tchernobyl…

L’imaginaire :
Quel rôle pour les 
visions et les fictions ?
Sont-elles utiles ?

Questions à traiter au cas par cas :
• Nanobioéthique : la frontière entre nature et artifice, 

corps humain et machine.
• Ethique des nanotechnologies de l’information : 

libertés individuelles, le « droit et besoin de savoir ».
• Question des technologies à double usage.

La responsabilité du 
chercheur : 
Comment la penser, 
l’exercer dans la nouvelle 
configuration science-
société ?

Besoin d’une veille continue :
• Si on agit trop tôt, on risque de se tromper car 

l’incertitude est grande.
• Mais si on attend, il sera trop tard pour agir.



Alexei Grinbaum, CEA-Saclay/LARSIM



Nature Nanotechnology 2, 2007



3. NANOS : LES IMAGES
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Image and narrative

F. Beron O. Cibois

Electron scanning micrograph to record the 
overloading of a CoFeB magnetic array
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Electron scanning micrograph to record 
the overloading of a CoFeB magnetic array

F. Beron
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Electron scanning micrograph to record 
the overloading of a CoFeB magnetic array

O. Cibois



LA RESPONSABILITÉ





Deontological ethics

Commission Recommendation on a Code 
of Conduct for Responsible N&N research

– 7 general principles and 27 guidelines
– Instrument for Member States, 

companies, funders, research 
institutions, all researchers, and civil 
society organisations for initiatives and 
strategies on responsible nano research

Alexei Grinbaum (CEA/LARSIM)



European code of conduct

Alexei Grinbaum, CEA-Saclay/LARSIM
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Table 1 - Process dimension:
values, tools and methods for RRI (examples)

R&I (voluntary) initiatives
− Codes of conduct.
− Standards, 

certification/accreditation 
schemes, labels.

− (Precautionary) risk management  
systems

− Corporate social responsibility.
− Novel inclusive/participatory 

processes to conduct R&I. 
− Ethics and safety by design. 

R&I policies
− Funding of novel research 

programs on RRI (both social 
and natural science).

− Regulation oversight.
− Ethical reviews (e.g. biomedical 

field).
− Technology 

assessment/foresight tools 
including evaluation of ethical, 
societal impacts.

− Participatory processes,  
stakeholders and public 
(“upstream”) engagement for 
policy priority setting.

− Ethical, social, safety 
observatories.

− Supporting ethical reflection in 
education. 

− Supporting of open access to 
scientific information.



RECHERCHE ET INNOVATION RESPONSABLES



Consequentialism
Consequentialism is an ethical doctrine based on the obligation to act 
in ways that produce the best consequences.

Consider available options, predict which one will likely lead to the 
best outcome and then choose a preference.  For this, specify weights  
(costs and benefits) of relevant consequences and use a utility 
function. Precautionary Principle

“The absence of certainties, given 
the current state of scientific 
and technological knowledge, 
must not delay the adoption of 
effective and proportionate 
preventive measures aimed at 
forestalling a risk of grave and 
irreversible damage to the 
environment at an economically 
acceptable cost.” EU Maastricht Treaty

Alexei Grinbaum and Jean-Pierre Dupuy, “Living with Uncertainty: Toward the 
Ongoing Normative Assessment of Nanotechnology”, Techné 8, 4–25, 2004.

Source: Eurobarometer 2013



Uncertainty

Risk: we know both the probabilities of possible harmful events, and 
their associated kinds and levels of damage.

Uncertainty: we know the types and scales of possible harms, but 
not their probabilities. 

Ambiguity: measurement, characterization aggregation or 
meanings of the different issues are themselves unclear.

Ignorance: we don’t have complete knowledge over all the possible 
forms of harm themselves. We ‘don’t know what we don’t know’ –
facing the possibility of surprise. 

Indeterminacy: the possibilities for different social ‘framings’ 
depend ‘reflexively’ on complex interactions and path 
dependencies in the co-evolution of social, technological and 
natural systems.

“Processes are started whose outcome is 
unpredictable, so that uncertainty rather 
than frailty becomes the decisive 
character of human affairs”

↳Moral luckAlexei Grinbaum (CEA/LARSIM)



Oxford University Press, 2015

PARADOXE
DE L’INTELLIGENCE

ARTIFICIELLE

RIVALITÉ ?
IMITATION.

Alexei Grinbaum (CEA/LARSIM)

RISQUE EXISTENTIEL



No limits for knowledge and passion
“... Nature rewards
Perilous leaps. The prudent atom
Simply insists upon its safety now,
Security at all costs.”

W. H. Auden, The Age of Anxiety

“O Opportunity, 
thy guilt is great”

Shakespeare, 
The Rape of Lucrece

Paolo Veronese, 
Kunsthistorisches
Museum, Vienna

Alexei Grinbaum (CEA/LARSIM)



Responsible innovation
 Individual vs collective responsibility
 Liability (legal) vs accountability 

(moral)
 ‘Role responsibility’
 ‘Responsible for being responsible’
 Taking responsibility vs being held 

responsible

— “Parental” individual responsibility
— Political collective responsibility

Alexei Grinbaum (CEA/LARSIM)

Vulnerability
 The responsibilities of innovators derive 

from the vulnerability of future people 
(incl. future users) to their actions.



Collective responsibility

 Jaspers: collective guilt
 Arendt: collective responsibility

Collective responsibility is 
a political phenomenon.

1) A person is held responsible for 
something she has not done.

2) The reason for her responsibility is 
her membership in a group which 
no voluntary act of hers can 
dissolve.

Individual Collective

Legal  

Moral  ?

A;exei Grinbaum, CEA-Larsim
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“We cannot expect that trying to decide how 
to proceed on a rule derived from decision 
theory, based on exploring the rationality of 
different ways of weighing benefits against 
risks, can be an adequate response, even if 
the decision rule we come up with is 
beautifully precautionary in nature. What is 
needed is a recognition that our situation, 
although technologically unprecedented in 
the history of humanity, is not ethically 
unprecedented.” Grinbaum&Groves chapter

Responsible Innovation



La responsabilité des créateurs est purement morale ? Faux.

La responsabilité du parent dont l’enfant commet une faute : 
que l’enfant soit un individu libre et autonome n’efface pas la 
responsabilité du parent.
Pour les Anciens, la responsabilité noxale existe car l’enfant 
n’est pas un sujet du droit.
Pour nous, ces non-sujets juridiques sont un smartphone ou 
un robot, eux aussi « autonomes » et « intelligents ».

Alexei Grinbaum

Responsabilité noxale



Constructive technology 

assessment

Midstream modulation

Narratives

Alexei Grinbaum, CEA-
Saclay/LARSIM





• A Sustainable Ethics for Future Energy 
Systems

• Accountability for architectures for identity 
management systems in e-government

• Biofuels: sustainable innovation or gold 
rush?

• Communication Support & its Ethics to 
Improve Patient-Centred Health Care

• Ethical aspects of upscaling an innovative 
water treatment technology

• Ethical dilemmas of nuclear power 
production and nuclear waste management

• Ethical issues in engineering design: safety 
and sustainabillity

• Ethics of identity management
• Integrating social and ethical reflection in 

nanobiotechnological practice
• Molecular diagnostics: towards a realistic 

form of ethical Technology Assessment
• Moral responsibility in R&D networks
• Normative implications of non-invasive 

instruments to analyze blood and tissue
• Persuasive technology and social values
• Product Impact: Theory and ethics of 

behavior steering technology
• Remaking the body and embodiment in 

tissue engineering:
• On the professional and public responsibility 

of engineers in body politics
• Responsible early diagnostics for Alzheimer’s 

Disease
• Responsible Innovation in Food Technology: 

about the intricate web of soft impacts, 
(ir)responsibilities, and mutual lack of trust

• Technology and Human Development _ A 
Capability Approach

• Telecare at home: Anticipating conflicting 
norms in telemonitoring technologies for 
chronic patients

• Value Sensitive Design for IT Governance: an 
Intercultural Perspective

• Accountability, the use of advanced medical images 
and the design of hospital picture archive systems

• Acting with Artefacts
• Biosecurity and dual use research
• Carebots and the good life: An anticipatory ethical 

analysis of human_robot interaction in (health) care
• Developing scenarios of moral controversies 

concerning new biomedical technologies
• Enhancing Responsibility
• Ethical and regulatory issues raised by synthetic 

biology
• Ethical Issues of Emerging ICT Applications
• Evaluating the Cultural Quality of New Media:
• Towards an Integrated Philosophy of Human-Media 

Relations
• Moral fitness of military personnel in a networked 

operational environment
• Neuroethics: ethical, legal and conceptual aspects of 

neuroscience and neurotechnology
• New Technologies as Social Experiments: Conditions 

for Morally Responsible Experimentation
• The Brain and the Law
• The ethical consequences of converging 

technologies

• Autonomy and technological risk
• Emotions & Technological Risks; Emotions 

as a Normative Guide in Judging the Moral 
Acceptability of Technological Risks

• Evaluating the Cultural Quality of New 
Media:

• Towards an Integrated Philosophy of 
Human-Media Relations

• Genomics, World Views and Liberal Society
• Moral Emotions and Risk Politics
• Multinational nuclear waste repositories: 

ethics and acceptability
• SophoLab: Experimental Computational 

Philosophy
• Technology and Human Development. A 

Capability Approach
• Technology and the limits of humanity: the 

ethics and anthropology of posthumanism
• Technology and the Matter of Morality
• The ethics of flood risk management: 

Reconciling equity and efficiency in flood 
risk management

http://ethicsandtechnology.eu





Courtesy of Arie Rip

Emerging irreversibilities

“Scenarios reconstruct ongoing and future 
paths, their rise and fall, and how they become a 
reference for actors’ strategies. Compared with 
roadmapping exercises, they are open ended: 
there is no future socio-technological 
functionality and performance that must be 
realized and thus becomes the starting point to 
identify challenges.”



Courtesy of Arie Rip



1C – Technology Assessment
Programme Director: Prof. dr. ir. Harro van Lente (Utrecht)

Anticipation on Societal Embedding of Nanotechnology aims to bridge the gap between the world of science and innovation 
on the one hand and societal (including broader economic) aspects on the other hand. This is a practical challenge for 
nanoscientists, technologists, industry, policy makers and societal actors. It is also a challenge for understanding and 
research, where contributions from different disciplines are necessary, often in interdisciplinary collaboration. The program
encompasses science and technology studies, innovation studies, evolutionary economics, marketing and communication 
studies, political science, governance studies, law and ethics. There will be interesting complementarities with ‘risk’ studies 
which anticipate on health, safety and environmental effects. These complementarities will be actively pursued.

The program will do frontier research, for example in new ways of assessing potential effects of nanotechnology 
developments and their embedding in society. Socio-technical scenario methods, drawing on “endogenous futures” and co-
evolution of technology, society and ethics are one important approach. Another example of frontier research is the study of 
various “soft” law and de facto governance approaches, which may eventually link up with the study of public and 
stakeholder perceptions of nanotechnology which feed into perceptions of legitimacy of governance and regulation.
The relevance of the program relates to different audiences: nanoscientists and other inhabitants of the world of 
nanotechnology including industry; policy makers and perhaps also politicians and opinion leaders (and media); civil society 
actors. The program will actively pursue interactions with the first audience, nanoscientists and other inhabitants of the 
world of nanotechnology, and exploit opportunities to reach the other audiences.

The program consists of three clusters:
• Cluster A studies the dynamics of scientific and technological developments and inquires into their sectoral and 
institutional embedding and impacts (economic and otherwise) in society.
• Cluster B starts with society, and includes public perception and public engagement with nanotechnology 
developments.
• Cluster C focuses on governance questions that are urgent for regulatory and ethical embedding of nanotechnologies

http://www.nanonextnl.nl/themes/risk-analysis-and-technology-assessment/technology-assesment.html



“An ‘embedded’ social or human scientist interacts with 
laboratory practitioners by closely following and 
documenting their research, attending laboratory meetings, 
holding regular interviews and collaboratively articulating 
decisions”

cns.asu.edu/research/stir http://www.youtube.com/watch?v=feOOT2iI16o



Toolkit for ethical reflection and 
communication

1. Introduction
2. Classifying ethical and societal 

issues
3. Thinking with the help of ethical 

concepts
4. Responsible communication
5. Narratives of nanotech
6. Glossary

Alexei Grinbaum, CEA-Saclay/LARSIM



I. Prometheus
II. The Golem of Jeremiah
III. Frankenstein
IV. A positive Prometheus?
V. Pandora’s box
VI. Daedalus
VII. The Matrix

Narratives

Alexei Grinbaum, CEA-Saclay/LARSIM
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