N    O    N         P    A    P    E    R

IFCS Forum VI

Nanotechnology and Nanomaterials: Opportunities and Challenges
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Manufactured nanomaterials [MNM] are developed for their radically new properties that lead to radically new (and maybe unexpected) applications. Involved effects will undoubtedly be of the same kind: radically new, possibly unexpected and will address a much larger range of effects than on health and environmental ones. Ethics on Nano (or NanoEthics) addresses nanotechnology in general, not (manufactured) nanomaterials. However, NT cannot be separated from its productions (among them MNM) and their uses can impact society.
Both the Thought Starter and the Programme prepared for the plenary session, show very well how the debate is mainly focused on specific concerns: risks posed by MNM for health and environment, possible applications, hoped benefits waited from the resolution of problems induced by industrial society.  Some consideration is also granted to ethical issues.
The ambition of this side event is to draw attention also on concerns beyond possible benefits and probable health and environmental risks issuing from nanotechnology [NT] and MNM (and, more generally, from technologies).  Issues usually not taken on board have to be highlighted: social utility, in particular for the third world countries, alternative solutions, other impacts than health and environmental ones, in particular consequences issuing from the convergence with other technologies (biotechnologies, info-technologies) and with cognitive science (?). In short, we see a necessity to question possible impacts possibly leading to radical transformations of human being and societies.
More globally, it appears to be a need to question Technologies that are presented as contributing to solving new major issues as global climate change, energy…, and old ones,  as global chemical contamination, starvation, water and arable lands shortages…

The following text presents a point of view on these questions and concerns with the hope to raise interests and thinking in order to allow an open debate during the side-event.
Social utility – on the basis of benefits - and alternatives

The social utility of NT and MNM and the possibility of doing without them (i.e. alternative solutions), is eluded although it should be the main and first question asked and it should gain the keenest attention of the authorities and, more widely, of the society.
It is proposed to present positive benefits and negative effects (damages to the health and the environment) of Nanos in a table that expresses three pairs of dichotomies (see Annex 1).

· positive (benefits) and negative effects;

· true and corrective benefits;

· already existing benefits (with examples of concrete applications) and promises.

 Concerning the “corrective” benefits, it should be indicated whether benefits correct  existing situations (inherited from the past), these existing situations having to be put into question, For example, cars and trucks engines generate various toxic components like NOx and COV. Aggregated nanoparticules of TiO2 in concrete degrade these components into non toxic ones by photo-catalysis. Therefore, the air in streets is cleaner although the traffic is still the same. This is called “restoring ecology” but has in fact nothing to see with ecology. Its function is to keep things as they are with the benefit of a new profit activity: the permanent de-pollution of permanent pollution.

As to alternatives to the use of Nanos: alternative techniques or alternative attitudes may allow escaping possible risks and impacts. So from that point of view, Nanos are not necessarily to be considered the best solution. 

Technological development is mostly considered as “progress”, excluding other ways of thinking and acting. Nevertheless, there are possible alternatives. For example, other best agriculture practices may help facing recurrent starving situation without the help of high-tech processes or products.
Ethics, risk evaluation and public acceptance
 A few ethical committees have dealt with the ethical challenges induced by NT. A number of prestigious associations (e.g. UK Royal Society), organizations (European Union) and coalitions (labour, environmental, and civil society groups) have advocated for the precautionary principle to apply to development and commercialization of engineered nanoparticles. Issues identified as priorities for discussion include: the social and global distribution of benefits and risks, ownership/patent issues, health and safety risks to workers and the public, regulatory oversight, moratorium on technological applications.

 Promoters of NT expect to resolve many problems today’s society has to cope with (see Annex 2, document from the European Commission, as an example), their main concern  being to avoid the repetition of the GMO controversy and its consequences on the development of GM crops. Actions carried on by governments, industry… (through a “responsible development”, a better knowledge of health and environmental risks for safe productions and uses) aims to help gaining general public consent in order to allow development of NT and MNM. Are not these actions of massive technological breaking so pregnant that we cannot see the forest for the trees?
Stakeholders active in the development of NT and its productions (Industries, States, Scientists, Financiers),   call for a “responsible development”, based on risks evaluation and management, that, of course, may help minimising damages for the health and the environment but are above all looking forward to gain public confidence through an adequate communication strategy claiming there is plenty of wonderful promises at the bottom.

Converging technologies, convergence with cognitive science and related consequences

The convergence of rapidly advancing technologies (Nanotechnology, Biotechnology and Biomedicine, Advanced Computing and Information Technology) their convergence with Cognitive Neuroscience (NBIC) and their consequences (disruptive effects or impacts) must be thoroughly examined. The “converging technologies” expression “comes from an official US paper which launched in June 2002 a vast interdisciplinary programme, with generous support from federal funds”
.

	New developments in each of these technologies will have a significant impact on society, but the most disruptive innovations will likely occur at their intersections. The convergence or synergy arising from their combination is expected to lead to such capabilities as:

· Expanded human cognition and communication enabled by brain implants, new drugs, rapid learning and direct brain-to-machine interfaces;

· Improved human health and physical capabilities enabled by nano-biosensors to monitor and repair bodily functions, and systems that enhance human sensors; and

· Responsive and collaborating autonomous intelligent systems to support decision-making, and nano-robots for surveillance and medical applications.

	


Beside the risks usually considered, the effects of these convergences have to be analysed, taken on board, and, eventually, the attention of the authorities be guided by the results of these investigations. Of course, “on-going normative assessment of converging technologies must take into account the risks concerned. However, in the current hype that surrounds the debate, ‘risks’ are the only consideration. The only means of success would be to break free from the mental yoke at two levels:

· 1) risks are only a kind of effect among many others and  are neither the most important nor the most interesting;

· 2) risk calculation, the unique method of assessment taken into account (under various avatars – economic calculation, cost-benefit approach, etc. […]) is totally not adapted for the normative global vision and does not permit comprehension of most of the effects.

These effects are the following:

· effects on relations of domination (the effects of power);

· effects on relations with nature (ontological effects);

· effects on relations with knowledge (epistemic effects);

· effects on the very possibility of Ethics (ethical effects);

· effects on categories (metaphysical effects: jamming of categorical distinctions through which humanity, since it came into being, has always located itself in the world. The non-living natural, the living and the artefact are ready to merge).

---------------------------- *** ----------------------------

From these elements, the following questions could be raised and discussed with the audience:

First of all, would this technology allow meeting basic expectations of people from third world countries: water, food, housing, health, energy…? Are more accessible and requiring less investment alternative solutions, available? Are they also appropriate for rich countries?

Then:

· the duality of these technologies, civil and military: military developments generate often civil applications in particular for public security reasons. Military domain is out of control by the democratic instances and secret and secrecy are the master words: power and dominations are at stake. No or little concerns on that issue at the IFCS and elsewhere… How to put that on the agenda?

· are considerations on ethics (and related pubic debates) a luxury for rich countries, i.e. not accessible for the others?

· does ethics be used as a tool for building public acceptance?

In Annex 3 you will find a Declaration on surveillance principles of nanotechnologies and nanomaterials, recently issued (8 September 2008). The original text is only available in French. This declaration could also be discussed during the side-event.

ANNEX 1
Positive (benefits) and negative consequences/effects of the use of NT and MNM
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ANNEX 2

Questions and Answers on Nanotechnologies

Why are nanotechnologies important for the economy and job creation?

Nanotechnologies are pervasive enabling technologies with far-reaching effects. They are expected to help address many problems facing today’s society. Market analysts foresee a world market for nanotechnologies worth between €750 and 2000 billion by 2015, and estimate that 10 million nana-related jobs will be created by 2014, i.e. 10% of all manufacturing jobs world-wide. The Commission expects nanotechnologies to contribute directly to the Lisbon Strategy, including to the competitiveness of the European industry.

What are the expected benefits of nanotechnologies for citizens and consumers?

The applications of nanotechnologies are expected to bring everyday benefits for consumers through new products, novel health applications and reduced environmental impacts. Applications already appearing include improved materials and surfaces, information and communication technologies, medical diagnostics, therapeutic tools, textiles, household products and so forth.
What are expected benefits of nanotechnologies for European industry?

Nanosciences and nanotechnologies are expected to provide a new competitive edge to European industry and to the European economy as a whole, and to contribute to job creation. The industrial application of nanotechnologies enables the manufacture of novel and improved materials that will have impacts on information and communication technologies, energy efficiency in production through novel catalysts, energy generation via more efficient solar panels, energy storage, manufacturing and instrumentation, surface finishing and lubrication as well as environmental protection and remediation.

What are the expected benefits of nanotechnologies for the environment?
Nanosciences and nanotechnologies can contribute to a more sustainable use of natural resources, due to processing and production systems that use energy and raw materials more efficiently. Substitution of certain environmentally harmful materials (e.g. lubricants) could be possible. The development of nanotechnology based remediation methods may in the future help clean up environmental damage and pollution. Research in energy efficiency, production and storage, lightweight materials and modern insulation construction materials may likewise contribute to climate change mitigation.
ANNEX 3

Principes de surveillance des nanotechnologies et nanomatériaux

Nous soussignés, représentants d’une vaste coalition d’organismes de la société civile, de groupement de défense des intérêts du public, d’organismes environnementaux et syndicaux, préoccupés par les diverses conséquences de l’utilisation des nanotechnologies sur la santé humaine, l’environnement, la société, par ses aspects éthiques, etc., soumettons la présente déclaration intitulée : Principes de surveillance des nanotechnologies et des nanomatériaux.
Lundi 8 septembre 2008

Surveillance principles of nanotechnologies and nanomaterials

We, on behalf of a vast coalition of civil society organisations, public interests defence groups, environmental organisms and trade unions, concerned by the various consequences of the use of nanotechnologies on human health, on the environment, on the society and by ethical aspects, etc. support the following declaration called “Surveillance principles of nanotechnologies and nanomaterials”.

Monday, 8 September 2008
Les huit principes

The eight principles
Huit principes fondamentaux sont le fondement à l’instauration d’une stratégie de surveillance et d’évaluation appropriée et efficace de ce champ émergent qu’est la nanotechnologie, en incluant les nanomatériaux déjà commercialisé sur ne grande échelle.
Eight fundamental principles are the basis for building a strategy of adequate and efficient supervision and evaluation of nanotechnology.
I. Le principe de précaution est fondamental : il doit régir les nanotechnologies parce que la recherche scientifique effectuée jusqu’à maintenant suggère que l’exposition à au moins quelques-uns des nanomatériaux, nano-appareils ou produits nanobiotechnologiques va vraisemblablement avoir pour résultat de nuire gravement à la santé des populations et à l’environnement.
Precautionary principle is fundamental: Nanotechnologies have to be submitted to the precautionary principle because scientific research done so far suggest that exposure to some of manufactured nanomaterials, nano- devices or nano-bio products will probably have for result to heavily impact health of population and the environment.

II. Réglementation obligatoire propre aux nanotechnologies : la législation actuellement en vigueur ne permet pas d’établir une surveillance adéquate des nanomatériaux. En un premier temps, un régime modifiant la réglementation existante devra être mis en place. Plus tard, un régime particulier, sui generis, spécialement conçu pour les nanotechnologies, devra prendre effet. Ces régimes réglementaires devront toujours baliser la croissance des nanotechnologies.
Mandatory regulation of nanotechnolgies: the current regulations do not allow establishing an appropriate  supervision of nanomaterials. In a first time, existing regulations must be modified. Then, a specific regime, adapted to nanotechnologies, will take place. This will have to frame the growing of nanotechnologies.

En raison de leurs propriétés inédites et des risques qui y sont associés, les nanomatériaux doivent être rangés dans une catégorie particulière regroupant des substances nouvelles ; l’évaluation et la réglementation qui les accompagnent devront se faire en conséquence.

The unknown properties of nanomaterials and associated risks must lead to classified nanomaterials in a particular category dedicated to new substances ; evaluation and regulation shall be adapted to them.

Les initiatives volontaires d’autoréglementation sont complètement inefficaces quand il s’agit de surveiller la nanotechnologie.

Voluntary initiatives of auto-regulation are completely inefficient.

III. Santé et sécurité de la population et des travailleurs : l’existence d’une surveillance appropriée et efficace suppose nécessairement qu’on mette dès maintenant l’accent sur la prévention des cas d’expositions aux nanomatériaux déjà connus ou soupçonnés et dont on doute de l’innocuité.

Health and safety of population and of workers: an efficient and adequate  supervision necessarily supposes to stress now on prevention of exposure to nanomaterials known or suspected to be noxious.

C’est pourquoi la santé au travail devrait figurer en tête de liste de tout régime de surveillance des nanomatériaux.

This is why health at work should be  placed on first position when considering supervision of nanomaterials.
Les travailleurs et leurs délégués devraient participer à tous les enjeux liés à la santé et à la sécurité en milieu de travail découlant de l’utilisation des nanotechnologies, sans avoir à craindre des représailles ou à subir de la discrimination.
Workers and their representatives should  be concerned by all stakes linked to the health and the safety at work without having to fear pressure  or discrimination.

IV. Durabilité de l’environnement : une évaluation complète du cycle de vie environnemental et des effets sur la santé et la sécurité au travail doit être réalisée avant même la mise en marché des produits.
Sustainability of the environment: a complete environmental life-cycle analysis and of the effects on the health and the safety at work must be performed before  putting products on the market.

Les gouvernements devront accroître radicalement le financement de la recherche en environnement, en santé sécurité, et mettre au point des stratégies de recherche sur le risque.
Governments will have to radically increase the financing of research in environment, health safety and to set-up research strategies on risk.

V. Transparence : le droit du public de connaître la vérité exige l’étiquetage de tous les produits comportant la présence d’ingrédients nanomanufacturés.
Transparency: the public right to know truth imposes the labeling of all products containing manufactured nanomaterials.
VI. Participation citoyenne : puisque les nanotechnologies ont la capacité de modifier profondément le paysage social, économique et politique de la planète toute entière, il est indispensable que la population participe pleinement aux processus délibératifs et décisionnels la concernant.
Citizen participation: nanotechnolgies having the capacity to deeply modify the social, economic and political landscape of the whole planet, it is  essential that people fully participate to discussion and decisional processes they are concerned  with.

VII. Considération des impacts sociaux et éthiques : les nanomatériaux soulèvent des préoccupations socio-économiques plus larges.
Consideration on social and ethical impacts: nanomaterials raise wider socio-economic concerns.
L’impact social, l’évaluation éthique, l’équité, la justice et les préférences affichées par chaque collectivité locale devraient orienter la répartition des fonds publics de recherche.

Social impact, ethical evaluation, equity, justice and preferences of each local collectivity should determine the allocation of research public funds.
VIII. Responsabilité du fabricant : Toutes les personnes engagées dans la commercialisation des nanoproduits, incluant les concepteurs de produits nanomanufacturés, les manipulateurs et les utilisateurs commerciaux, les fabricants de produits contenant des nanomatériaux et les détaillants qui offrent de tels articles au public, doivent être tenus responsables pour tout dommage subi à cause de ces produits.
Responsability of the producer: all people involved in nanomaterail, nanoproducts… must be taken as responsible for any damage arising from  these products.

Conclusion
Les tenants de la prétendue « révolution » nanotechnologique prévoient qu’elle va radicalement changer tous les aspects de la condition humaine. Nous croyons quant à nous à la nécessité de suivre une approche précautionneuse afin de préserver la santé et la sécurité du public et des travailleurs ; sauvegarder la nature, assurer la participation citoyenne et la sélection d’objectifs sociaux par la voie démocratique ; restaurer la confiance et le soutien du public vis-à-visdes gouvernements et de la recherche universitaire, et rendre possible la viabilité à long terme du commerce. Nous en appelons donc à tous les organismes et acteurs sociaux concernés pour qu’ils instaurent, incorporent et intériorisent les principes de surveillance de la nanotechnologie et des nanomatériaux mentionnés plus haut.
Conclusion
Promoters of the supposed nanotechnology « revolution » foresee that it will radically change all the aspects of the human condition. We believe in the necessity of following a precautionary approach in order to preserve the health and the safety of public and workers, to safeguard nature, to  assure the citizen participation and the selection of social objectives in a democratic manner, to restore public confidence and public support to governments and  to public research and to  make trade  possible and viable in the long term. We call all organisms and social stakeholders involved to install, incorporate and integrate surveillance principles of nanotechnologies and of nanomaterials as above mentioned.
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�There's Plenty of Room at the Bottom is the title of a famous lecture given by physicist Richard Feynman at an American Physical Society meeting at Caltech on December 29, 1959. Feynman considered the possibility of direct manipulation of individual atoms as a more powerful form of synthetic chemistry than those used at the time..


� “Converging Technologies for Improving Human Performance; Nanotechnology, Biotechnology, Information Technology and Cognitive Science”, Edited by Mihail C. Roco and William Sims Bainbridge, National Science Foundation (NSF), June 2002 [�HYPERLINK "http://www.wtec.org/ConvergingTechnologies/Report/NBIC_report.pdf"��http://www.wtec.org/ConvergingTechnologies/Report/NBIC_report.pdf�].


� in “Convergence of Technologies for Innovative Disruption”, Issues in Defence Science & innovation technologies, n° 16 - July 2003, Defence Research & Development Canada [� HYPERLINK "http://www.drdc-rddc.gc.ca/publications/issues/issues16_e.asp" ��http://www.drdc-rddc.gc.ca/publications/issues/issues16_e.asp�].


� Jean-Pierre Dupuy Dupuy [�HYPERLINK "http://europa.eu.int/comm/health/ph_risk/documents/ev_20040301_en.pdf"��http://europa.eu.int/comm/health/ph_risk/documents/ev_20040301_en.pdf�], p. 60.


� Cf. "NANOTECHNOLOGIES: ETHICS AND INDUSTRIAL PROSPECTS", Jean-Pierre Dupuy et Françoise Roure, November 2004 [�HYPERLINK "http://www.cgm.org/themes/deveco/develop/nanofinal.doc"��http://www.csti.pm.gouv.fr/elements/Rapport_Nanotechnologies_15nov04_en.pdf�]; "Le problème théologico-scientifique et la responsabilité de la science" et "Complexity and Uncertainty A Prudential Approach To Nanotechnology, Jean-Pierre Dupuy, in "Nanotechnologies: Preleminary Risk Analysis on the Basis of a Workshop organized in Brussels on 1-2 March 2004 by the Health and Consumer Protection Directorate General of the European Commission", pp. 53-70 et 71-93, respectivement [� HYPERLINK "http://europa.eu.int/comm/health/ph_risk/documents/ev_20040301_en.pdf" ��http://europa.eu.int/comm/health/ph_risk/documents/ev_20040301_en.pdf�].


� MEMO/08/405, Brussels, 17th June 2008.


� Déclaration disponible sur le site du Forum Social Mondial Sciences et Démocratie : � HYPERLINK "http://fsm-sciences.org/spip.php?article184#nh33" ��http://fsm-sciences.org/spip.php?article184#nh33�
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