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1 Executive Summary 
 

There are massive expectations of nanotechnology with many claimed societal benefits. However, 

these are only likely to materialise if there is an accompanying governance system that addresses 

both the important issues related to their development and the needs for the sustainability and 

growth of applications. 

In addition to the potential benefits, attention needs to be focused on the potential risks and 

concerns arising from the application of nanotechnologies as well as societal and transboundary 

implications. Because of the cross-cutting nature of nanotechnologies, effective governance requires 

a high level of interaction between those who develop, manufacture, sell and regulate 

nanotechnology-based products, as well as with representatives of civil society, in order to 

implement a proactive and adaptive framework capable of supporting the development of these 

novel technologies across clear boundaries. 

The FramingNano project was launched in May 2008 with the aim of creating proposals for a 

workable governance platform and has been based on three essential pillars of activity:  

¶ Analysis of existing and ongoing regulatory processes, science-policy interfaces, research on 
risk assessment, and governance in nanotechnologies; 

¶ Consultation with all relevant stakeholders1 to assess attitudes, expectations and needs, and 
to define a list of key issues be considered during the deliberative phase of the project; 

¶ Dissemination of information on the governance of nanotechnologies, including proposals 
developed within the project in order to raise stakeholder awareness and obtain further 
input to the development of a governance platform.  

 
The resulting FramingNano Governance Platform, as described in this report, has been proposed to 

the European Commission as a tool to support the responsible development of nanotechnologies at 

European level and beyond. The Platform provides proposals and guidance at four different levels:  

¶ Technical and organisational: prioritising actions and research needs in relation to 

Environmental, Health and Safety (EHS) issues and Ethical Legal and Societal Aspects (ELSA), 

and defining the roles and responsibilities of the various stakeholders involved; 

¶ Communication and dialogue: proposing means of effectively disseminating trustworthy 

information and channelling stakeholder views into European policy actions; 

¶ Institutional: suggesting how to manage and sustain European policy for the responsible 

development of Nanoscience and Nanotechnologies (N&N), and indicating roles and 

responsibilities at the level of institutions; 

¶ International harmonisation: identifying transboundary issues to be addressed at both EU 

and international levels. 

                                                           

1 Relevant stakeholders were classified into four groups: Regulation & Control (government policy makers, regulator and standards 

agencies, lawyers); Research (academia, industry); Business (production, retail, insurance and finance, industrial/professional organisation); 

People (NGOs, consumer associations, social/ethical researchers, workers representatives) 
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Major Barriers and Challenges in Nanotechnologies Governance 

The FramingNano Governance Platform focuses initially on the risks and societal concerns associated 

with nanotechnologies since these are key to defining a governance framework. Negative aspects 

must always however ōŜ ōŀƭŀƴŎŜŘ ŀƎŀƛƴǎǘ ǘƘƻǎŜ ōŜƴŜŦƛŎƛŀƭ ƛƳǇŀŎǘǎ ǘƘŀǘ ŀǊŜ ǘƘŜ άǇƻǎƛǘƛǾŜ ŘǊƛǾŜǊǎέ ƻŦ 

the development of nanotechnologies. Therefore, the broader concept of nanotechnology-induced 

change which includes benefits, risks and systemic effects, is used here to guide the proposed 

governance model.  

The level and nature of uncertainties about potential risks (EHS) and societal concerns (ELSA) strongly 

ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ άƎŜƴŜǊŀǘƛƻƴέ ƻŦ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅ όŜΦƎΦ ǎƛƳǇƭŜκǇŀǎǎƛǾŜ ƴŀƴƻǎǘǊǳŎǘǳǊŜ ǾǎΦ 

active/reactive nanostructures) and type of application. Most of the issues arising in relation to the 

responsible development of N&N are common to any emerging technology. The experiences of the 

past can therefore be useful in defining the governance needs of N&N for the future. 

bŀƴƻǘŜŎƘƴƻƭƻƎȅ ƛǎ ǎǘƛƭƭ ŀ ǊŜƭŀǘƛǾŜƭȅ άȅƻǳƴƎέ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ǘƘŜ Ƴƻǎǘ ǇǊŜǎǎƛƴƎ ŎǳǊǊŜƴǘ ƛǎǎǳŜǎ ŎƻƴŎŜǊƴ 

mainly the possible harmful effects of (non-ŘŜƎǊŀŘŀōƭŜύ άŦǊŜŜέ ŜƴƎƛƴŜŜǊŜŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎΦ IƻǿŜǾŜǊΣ 

potentially revolutionary (and beneficial) applications of N&N are under development, and the need 

to address these should already be anticipated.  

There are still many knowledge gaps in relation to nanomaterials, and important challenges to the 
governance of nanotechnologies include: 

¶ Insufficient scientific knowledge about the characteristics and behaviour of nanomaterials, 
including data on exposure and hazards;  

¶ Lack of common definitions and a standardised nomenclature; 

¶ Lack of standardized methodologies to assess and manage EHS issues; 

¶ Difficulties for regulation to keep pace with scientific developments, new products and 
applications, and increasing commercialisation of N&N; 

¶ Limited exchange of information amongst stakeholders along the value chain and beyond; 

¶ Uncertainties about public acceptance, resulting from a lack of transparency about EHS and 
ELSA issues; 

¶ Weaknesses in education with respect to N&N. 

A number of technical, institutional and communication recommendations to address these 
challenges is summarised in Annex II. 

A number of initiatives from governments, authorities, the scientific and industrial communities, and 

other stakeholders already exist or are being developed to address these problems (FramingNano 

Mapping Study, 2009). In terms of the assessment of the current regulatory situation, several main 

positions persist amongst stakeholders as follows: 

¶ Nanomaterials are not new materials. The existing regulatory situation is adequate. If 

scientific evidence indicates the need for modification, the regulatory framework will be 

adapted. 
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¶ Specific guidance and standards must be developed to support existing regulations but the 

existing regulatory situation is generally adequate. 

¶ Regulation should be amended (on a case by case basis) for specific nanomaterials and their 

applications. Above all, when a high potential risk is identified, a precautionary approach 

should be chosen. 

¶ The existing regulatory situation is not adequate at all. Nanomaterials should be subject to 

mandatory, nano-specific regulation. 

The aim of the FramingNano Governance Platform is to integrate these different positions and to 

promote a responsible development of nanotechnologies without hampering innovation and 

commercial growth. Regulations for N&N should support safety issues to the same degree as for non-

nano materials and products, coping with a certain level of uncertainty which may remain due to the 

dynamic character of the evolution of the sector. The Platform, therefore, proposes an adaptive and 

inclusive approach in order to be able to address both current and future issues in nanotechnology 

governance.  

The FramingNano Governance Platform 

From the FramingNano project research it has been concluded that governance and regulation of 

nanotechnologies must be considered a dynamic affair which needs to be continuously adapted. This 

implies a continuous observation of the state-of-the-art knowledge on nanotechnology-induced 

change. Also, the relevant stakeholders and the interested public have to be meaningfully included in 

the definition of commonly accepted principles, criteria and values to be used for the assessment of 

these changes. The FramingNano Governance Platform therefore has a number of key objectives: 

ω Raising awareness: promoting an understanding of the huge impacts of nanotechnology-

induced change and of the convergence of technologies at the nanoscale;  

ω Defining commonly accepted rules: developing a commonly-agreed assessment methodology 

that facilitates prioritisation and focus on the key issues of nanotechnology-induced change. 

ω Advising: reacting in a timely and adequate way to the data gaps and other challenges that the 

rapid development of N&N presents;  

ω Anticipating and adapting: the Governance Platform to trends and developments in 

nanotechnology-induced change, and towards a responsive, innovation-friendly framework;  

ω Strengthening informed trust: amongst all stakeholders where concerns related to 

nanotechnology-induced change emerge;  

ω Establishing means of cooperation: to fill emerging gaps related to access to nanotechnology-

induced change on a global level.  

The framework and structures envisaged to achieve these objectives should permit the 

establishment of a governance process that runs in a continuously-fed loop to provide a dynamic, 

sustainable governance model capable of coping with the present and future challenges of 

nanotechnologies (Figure 1).  

Two key functions are proposed to put the Platform into operation: a Deliberative Panel and a 

Decision Making Body (Figure 2). 
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The Deliberative Panel 

The Deliberative Panel2 (on nanotechnology-induced changes) is proposed to be established as a 

structured, permanent group of experts responsible for  

¶ engaging with key stakeholders and the public to develop a Common Assessment 

Methodology on nanotechnology-induced changes. This will make it possible to assess the 

state of the art and monitor such changes in the light of an integrated set of criteria 

(principles and values) and shape and adapt the Governance Platform as necessary.  

¶ observing and assessing the state-of-the-art in developments and knowledge concerning 

nanotechnology-induced change (Observatory function); and 

¶ translating this intelligence into visions, actions and recommendations on nanotechnology 

governance for decision-makers (Advisory function); 

Examples of criteria that could be established in the context of the Common Assessment 

Methodology include: the identification of critical issues, how to determine appropriate risk-benefit 

judgements, EHS and ELSA priorities, and the societal desirability of different nanotechnology 

applications.  

Since these values and principles are expected to be subject to change and refinement with the 

developments of nanotechnologies, this process must take place on an on-going basis. 

¢ƘŜ tŀƴŜƭΩǎ hōǎŜǊǾŀǘƻǊȅ ŦǳƴŎǘƛƻƴ ǿƻǳƭŘ ǇǊƻǾƛŘŜ ŀ Ŏƻƴǘƛƴǳƻǳǎ ƻǾŜǊǾƛŜǿΣ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ǎǳƳƳŀǊȅ ƻŦ 

key developments and advancing knowledge in relation to nanotechnology-induced change, taking 

into account the criteria emerging from the Common Assessment Methodology and referring to the 

state-of-the-art scientific, technical and socio-economic information available.  

The Observatory would need to have access to non public data, in particular those arising from 

industry, to explore ways to overcome constraints arising from the confidential character of business 

information and intellectual property rights (IPR), and rely on an open information archive and freely 

accessible database of scientific literature on nanoscience research. 

In order to be able to function effectively, the Panel should comprise multidisciplinary experts in 

different nanotechnology fields from different countries, with backgrounds and functions in 

academia and research, business, public institutions and civil society organisations. To maintain trust 

it is of central importance that such experts are not restricted by conflicts of interest.  

The input of laypersons is also important to ensure the widest representation of societal interests. 

The Panel would, therefore, also explore methods to effectively gather such opinions by considering, 

in the first instance, the outcomes of the different public engagement initiatives on nanotechnology-

induced change that are currently in place at national, regional and worldwide levels3. 

To fulfil its observatory activities effectively, the Panel should ideally be structured into topic-related 

Working Groups (WG) focusing on specific issues related to nanotechnology-induced change, e.g. 

                                                           

2 A relevant example is the International Panel on Climate Change (IPCC) 

3 The organisation of such initiatives is out of the scope of the Panel. 
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technological developments, economic impacts, EHS, ELSA and security. Certain issues could also be 

structured according to industrial sectors or applications. 

Based on the outcomes of the Observatory and the input of the Common Assessment Methodology, 

the Panel would fulfil its advisory function by proposing models, visions and actions relevant for 

nanotechnology governance to the Decision Making Body (DMB).  

The Advisory function would remain with a restricted number of experts acting as steering/scientific 

committee guiding the development of the Common Assessment Methodology and the activity of 

the Observatory function, carried out by a larger group of experts.  

Outputs of the Advisory could include, for example, advice on R&D and innovation policies, proposals 

for the coordination of R&D activities, suggestions for review and adaptation of national regulations 

ƻǊ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ άǎƻŦǘ ƭŀǿέΣ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ƎǳƛŘelines, and methodologies for data sharing.  

The Decision Making Body 

The Decision Making Body (DMB) is proposed as a board which would be comprised of 

representatives of those existing institutions and competent authorities responsible for decision 

making in the different fields affected by nanotechnologies. These representatives would be brought 

together in order to share a common understanding of the transdisciplinary nature of 

nanotechnology-induced change and to channel the outputs of the Deliberative Panel into the 

relevant decision making processes. The DMB would meet on a regular basis. 

Existing decision-making structures covering nanotechnologies are scattered widely amongst existing 

institutions at all levels of subsidiarity. Depending on the area of application (e.g. chemicals, foods, 

medical devices, pharmaceuticals, etc.), different governance initiatives and regulatory frameworks 

are applied or consulted (e.g. REACH or other application or product-specific regulations) and 

decision making is expected to take place within these existing frameworks as appropriate. These 

existing decision making structures must be included in the overall process of the Governance 

Platform and their corresponding responsibilities and accountabilities recognised in order to avoid 

unnecessary fragmentation of responsibilities and duplication of efforts. 

The relevant decision makers are responsible for the evaluation and implementation of the visions, 

recommendations and actions proposed by the Deliberative Panel in their respective areas of 

competence. The overarching challenge for the DMB would be to evaluate and decide on 

recommendations and proposals related to nanotechnology governance, taking account of the 

principles and values emerging from the Common Assessment Methodology activities developed 

together with involved stakeholders and the broader public. 

To maintain an effective and transparent evaluation and decision making process, the DMB should be 

subject to a Feedback function which makes its output available to the Deliberative Panel, allowing 

validation as to whether the decisions taken address the needs identified by the Commonly 

Assessment Methodology. 

At the European level, both the Deliberative Panel and the DMB could report to the European 

Commission. While decisions are adopted at Member State level, policy implementation will remain 

under the responsibility of national Competent Authorities. It is desirable that the proposed 

Governance Platform be adopted at international level to facilitate cross-border trade and to assure 
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that a responsible development of nanotechnologies takes place worldwide. Depending on the level 

at which the Governance Platform will be implemented (European level, global), the Deliberative 

Panel and the DMB could be hosted by an existing European or United Nations structure, or an 

informal intergovernmental organisation.  

It is important to note that the Governance Platform as proposed in this report and graphically 

depicted in Figure 2 should be regarded as a heuristic solution arrived at on the basis of dialogue 

with iƴǘŜǊŜǎǘŜŘ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƴŘ ŀ ŘŜƭƛōŜǊŀǘƛǾŜ ǇǊƻŎŜǎǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ŘŜŦƛƴƛǘƛǾŜ ƻǊ άŦƛȄŜŘέ ǎƻƭǳǘƛƻƴΦ 

The elements and processes described in the Platform, and depicted in Figure 1, are all considered 

vital for the governance and responsible development of nanotechnologies. However, while some 

suggestions on possible routes forward are offered, the way in which these elements can be 

integrated into existing structures, where they could be hosted, or whether or not completely new 

bodies need to be created, is ultimately a political decision and beyond the remit of this Project. 

Likewise, implementing some of the recommendations of this report will have significant financial 

and organisational implications and, while this is recognised, the manner in which these aspects can 

be addressed in detail is also dependent on political decision. 

In some ways, an analogy can be drawn in this respect with other processes like standardization, 

which is sometimes viewed by critics as a costly process involving many interested stakeholders but 

which, ultimately, is far less costly to society than the absence of such a process. 

With regard to the timescale for adoption of the Governance Platform, implementation of the 

technical, institutional and communication-related recommendations summarised in Annex II would 

be the short term, immediate goal. These actions are an essential prerequisite to the adoption of a 

fully-fledged Governance Platform in the short to medium term at global (and not just EU) level, 

thereby supporting an effective international harmonisation of governance approaches. 

In the medium to long term, key objectives would include the continuous optimisation and 

adaptation of the Governance Platform to face the challenges posed by emerging, and potentially 

revolutionary, applications of nanotechnologies so that full advantage can be taken of them. 

The Governance Platform as proposed is considered to be an essential tool to translate the complex 

and major current and future challenges in nanotechnology governance, together with those 

presented by other converging technologies, into an opportunity and driver for growth for the 

benefit of the society as a whole.  



 
 

13 Detailed Contents 

Detailed Contents 

1 EXECUTIVE SUMMARY 6 

2 INTRODUCTION 15 

2.1 THIS REPORT 15 

2.2 ABOUT FRAMINGNANO 15 

2.3 WHAT IS GOVERNANCE IN NANOTECHNOLOGIES? 17 

2.4 MAJOR CHALLENGES IN NANO GOVERNANCE 18 

3 THE FRAMINGNANO GOVERNANCE PLATFORM 20 

3.1 BASIC ASSUMPTIONS 20 

3.1.1 RESPONSIBLE DEVELOPMENT OF NANOTECHNOLOGIES: PRINCIPLES IN EHS AND ELSA 21 

3.1.2 COMMUNICATION AND DIALOGUE 24 

3.1.3 ADAPTIVE AND FLEXIBLE GOVERNANCE: ADAPTIVE REGULATION 29 

3.1.4 CREATING TRUST BETWEEN STAKEHOLDERS 31 

3.2 THE FRAMINGNANO GOVERNANCE PLATFORM CONCEPT 32 

3.2.1 STRUCTURE OF THE FRAMINGNANO GOVERNANCE PLATFORM 34 

3.3 IMPLEMENTATION OF THE GOVERNANCE PLATFORM 38 

BACKGROUND PARTS 42 

4 OUTLINING THE PROBLEM OF NANO GOVERNANCE 42 

4.1 NANOTECHNOLOGIES: AN ISSUE OF OVERARCHING IMPACT 42 

4.2 CHALLENGES OF DEALING WITH THE UNCERTAINTY 43 

4.2.1 RAMPING UP RISK ASSESSMENT 44 

4.2.2 ADAPTING THE REGULATORY FRAMEWORK 45 

4.2.3 UNCERTAINTIES IN FUTURE PROJECTIONS OF NANOTECHNOLOGIES 46 

4.2.4 ETHICAL, LEGAL AND BROADER SOCIETAL IMPACTS OF NANOTECHNOLOGIES (ELSA) 47 

4.2.5 PUBLIC ENGAGEMENT 47 

4.2.6 KNOWLEDGE TRANSFER AND EDUCATION 48 

4.2.7 COORDINATION, COOPERATION AND INTERNATIONAL HARMONISATION 50 

4.3 DYNAMIC DEVELOPMENTS NEED A DYNAMIC FRAMEWORK 51 

5 STAKEHOLDER OPINIONS ON NANO GOVERNANCE 53 

5.1 PRINCIPLES UNDERLYING GOVERNANCE AND REGULATION 53 

5.1.1 WEIGHT OF PRINCIPLES 54 

5.1.2 THE ROLE OF POLICYMAKERS AND REGULATORS 56 

5.2 BARRIERS TO RESPONSIBLE DEVELOPMENT 57 

5.3 PRIORITIES IN EHS AND ELSA ISSUES 58 

5.3.1 ENVIRONMENTAL HEALTH AND SAFETY ISSUES (EHS) 59 

5.3.2 ETHICAL, LEGAL AND SOCIETAL ASPECTS (ELSA) 65 

 



 
14 FramingNano Final Report 

5.4 OPINIONS ON REGULATION 68 

5.4.1 GENERAL CONSIDERATIONS 68 

5.4.2 ADEQUACY OF EXISTING REGULATORY SYSTEMS 69 

5.4.3 THE ROLE OF VOLUNTARY MEASURES IN NANO GOVERNANCE 81 

5.5 PUBLIC DIALOGUE, COMMUNICATION AND EDUCATION 87 

5.5.1 PUBLIC AND STAKEHOLDER DIALOGUE 88 

5.5.2 INFORMATION SHARING 91 

5.5.3 EDUCATION AND PROFESSIONAL FORMATION 93 

5.6 INTERNATIONAL COOPERATION AND HARMONISATION 95 

5.6.1 TRANSATLANTIC REGULATORY COOPERATION 95 

5.6.2 STANDARDISATION 97 

5.6.3 THE ROLE OF THE UNITED NATIONS AND THE OECD 98 

ANNEX 103 

ANNEX I: PRECURSORS AND EXAMPLES FOR THE GOVERNANCE PLATFORM 103 

ANNEX II: PRINCIPLES AND RECOMMENDATIONS FOR THE GOVERNANCE PLATFORM 105 

ANNEX III: LITERATURE 107 

 

 



 
 

15 Introduction 

2 Introduction 

2.1 This Report 

This document is the final report of the FramingNano FP7 research project and contains the final 

proposal of the FramingNano Governance Platform which has been elaborated and refined during 

the project.  

This report includes inputs and comments on the draft Governance Platform gathered during a 

restricted Expert Workshop and an International Conference, as well as additional detailed 

background information on the project methodology. The principal basis for the proposed 

Governance Platform derives from a two-stage Delphi consultation among interested nanotech-

nology stakeholders, the outcomes of a dialogue of a multi-stakeholder workshop. The conclusions 

and recommendations in this document represent the result of the entire research of the 

FramingNano project and the opinion of the FramingNano project consortium.  

Lƴ ǘƘŜ ƻǇŜƴƛƴƎ ŎƘŀǇǘŜǊ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ όάThe FramingNano Governance Platformέύ ǘƘŜ ǇǊƻǇƻǎŀƭ ŦƻǊ ŀ 

Governance Platform is presented, which was the objective of the FramingNano project. In the 

ŦƻƭƭƻǿƛƴƎ ǘǿƻ ŎƘŀǇǘŜǊǎΣ άOutlining the Problem of Nano Governanceέ ŀƴŘ άStakeholder Opinions on 

Nano GovernanceέΣ ǎƻƳŜ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ ǊŜǎǳƭǘǎ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ƎŀƛƴŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘ ƻƴ 

nanotechnology governance are reported in detail. 

2.2 About FramingNano 

The expectations on nanotechnologies are high, but it is widely shared that the benefits promised 

will fully materialise only if there is a governance system which addresses, in a timely manner, the 

potential risks and concerns associated with their development to allow growth and technology 

exploitation that leads to sustainable applications.  

Given the nature of nanotechnologies, an effective governance approach will have to increase the 

level of interaction amongst those developing, producing, selling and regulating nanotechnology, as 

well as with civil society in general. First then it will be possible to promote a proactive and adaptive 

process capable of framing the development of these new technologies across known and accepted 

boundaries. The establishment of open, transparent, objective and trustworthy communication will 

also be necessary4, 5. 

The FramingNano project, a Support Action developed in response to a call under the Capacities - 

Science in Society area in FP7, started in May 2008 and aims to frame these interfaces into a 

workable platform.  

As the most urgent discussions are about Environmental, Health and Safety (EHS) issues and Ethical, 

Legal and Social Aspects (ELSA) related to nanotechnologies, this project considers both risks and 

                                                           

4
 The importance of open governance of scientific research is underlined in the 2009 work programme for Capacities, 

Science in Society area, European Commission C(2008) 4566, 26 Aug 2008. 

5
 ! ōǊƻŀŘ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ΨƎƻƻŘ ƎƻǾŜǊƴŀƴŎŜΩ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ section 2.3.  



 
16 FramingNano Final Report 

concerns. The implications ƻŦ άƴŀƴƻǘŜŎƘƴƻƭƻƎȅ-ƛƴŘǳŎŜŘ ŎƘŀƴƎŜέ have to be understood and 

άŦǊŀƳŜŘέ ƻǊ άƎǳƛŘŜŘέ ƛƴǘƻ ŀƴ ŀŘŀǇǘƛǾŜ model of governance (Roure, 2008). Existing governance 

approaches need therefore to be analysed and further developed.  

A broad process is considered vital to ensure that the diverse needs and expectations are adequately 

addressed to foster the definition of a set of social, political and technical criteria to shape a 

governance framework capable of assuring the responsible development of nanotechnologies. 

The involvement of a broad variety of stakeholders is fundamental to begin a άŎƻ-operative research 

ǇǊƻŎŜǎǎέ 6 allowing and facilitating: 

ω sharing of knowledge and expertise among science and technology researchers and society 

researchers, in order to help to integrate a societal perspective into the research and 

development (R&D) process of nanosciences & nanotechnologies (N&N), and to address 

science-society interactions as a system; 

ω increasing awareness of non-researchers (policy makers, civil society organization, general 

public) about N&N, άōǳƛƭŘƛƴƎ ǘƘŜƛǊ ŎŀǇŀŎƛǘƛŜǎέ in order to understand, evaluate and manage 

N&N issues. 

Also, as indicated by the European Commission7, FramingNano considers άŀƛƳƛƴƎ ŀǎ ƳǳŎƘ ŀǘ ǘƘŜ 

harmonious societal integration of new scientific and technological knowledge as to achieving the 

ǎǇŜŎƛŦƛŎ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ ƛǘǎŜƭŦΦέ 

The main outcome of FramingNano is the proposal of a Governance Platform to the European 

Commission, to be adopted by all stakeholders to support a responsible development of 

nanotechnologies at the European level. The Governance Platform provides indication and guidance 

for actions over the coming years acting at four different levels:  

¶ Technical and organisational: prioritising actions and research needs 

in relation to Environmental, Health and Safety (EHS) issues and 

Ethical Legal and Societal Aspects (ELSA), and defining the roles and 

responsibilities of the various stakeholders involved; 

¶ Communication and dialogue: proposing means of effectively 

disseminating trustworthy information and channelling stakeholder 

views into European policy actions. 

¶ Institutional: suggesting how to manage and sustain European policy 

for the responsible development of Nanoscience and 

Nanotechnologies (N&N), and indicating roles and responsibilities 

at the level of institutions; 

¶ International harmonisation: identifying transboundary issues to be 

addressed at both EU and international levels; 

                                                           

6 ¢ƘŜ ǇŀǊŀŘƛƎƳ ƻŦ ΨŎƻ-ƻǇŜǊŀǘƛǾŜ ǊŜǎŜŀǊŎƘΩ Ƙŀǎ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ƛƴ άCǊƻƳ {ŎƛŜƴŎŜ !ƴŘ {ƻŎƛŜǘȅ ¢ƻ {ŎƛŜƴŎŜ Lƴ {ƻŎƛŜǘȅΥ ¢ƻǿŀǊŘǎ ! 

FramŜǿƻǊƪ CƻǊ Ψ/ƻ-hǇŜǊŀǘƛǾŜ wŜǎŜŀǊŎƘέ - Report of a EC Workshop Governance and Scientific Advice Unit of DG RTD, DG 

Research and Tech. Dev., Brussels, 11/2005 (p. 9)  
7
 FP7 Work Programme 2007, European Commission C(2007)563 of 26.02.2007 
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2.3 What is Governance in Nanotechnologies? 

Governance of nanotechnologies is a term that is often used in the context of risk considerations. 

However, it is a very broad and also somehow vague term which addresses a number of elements 

and perspectives.  

According to the European Commission, it originates from the need of economics (as regards 

corporate governance) and political science (as regards State governance) for an all-embracing 

concept capable of conveying diverse meanings not covered by the traditional term "government". 

The European Commission established its own concept of governance in the White Paper on 

European Governance (Commission of the European Communities, 2001), in which the term 

"European governance" refers to the rules, processes and behaviour that affect the way in which 

powers are exercised at European level, particularly as regards openness, participation, 

accountability, effectiveness and coherence. These five "principles of good governance" reinforce 

those of subsidiarity and proportionality. 

According to a White Paper on Nanotechnology Risk Governance (Renn, et al., 2006), principles of 

good governance include participation, transparency, effectiveness and efficiency, accountability, 

strategic focus, sustainability, equity and fairness, respect for the rule of law and the need for the 

chosen solution to be politically and legally realisable as well as ethically and publicly acceptable. 

However, the concept of governance implies mechanisms, processes and institutions that go beyond 

state structures. Given the nature of nanotechnologies their governance requires collaboration and 

coordination between various institutions and stakeholders, and calls for the consideration of 

contextual factors such as institutional arrangements (e.g. regulatory and legal frameworks, 

coordination mechanisms such as markets, incentives or self-imposed norms), socio-political decision 

making, culture and perceptions (Renn, et al., 2006).  

FramingNano focuses ƻƴ ƎƻǾŜǊƴŀƴŎŜ ƻŦ Ǌƛǎƪǎ ŀƴŘ ŎƻƴŎŜǊƴǎ ǘƘŀǘ ƘŀǾŜ ǘƻ ōŜ ǳƴŘŜǊǎǘƻƻŘ ŀƴŘ άŦǊŀƳŜŘέ 

ƻǊ άƎǳƛŘŜŘέΣ ǎƛƴŎŜ ǘŀƭƪƛƴƎ ŀōƻǳǘ Ǌƛǎƪǎ όǊŀǘƘŜǊ ǘƘŀƴ ōŜƴŜŦƛǘǎ ƻǊ ƻǇǇƻǊǘǳƴƛǘƛŜǎύ ƛǎ ƛƴǎǘǊǳƳŜƴǘŀƭ ǘƻ ŘŜŦƛƴŜ 

a regulatory framework. Nevertheless, both benefits and opportunities are the necessary background 

of the debate and they always need to be balanced against each other. Moreover, in order to define 

a responsible framework of governance, the process must take into account societal issues together 

with technological drivers. 

Based on the original plan and the assessment of approaches under consideration for the governance 

of nanotechnologies done by the project, the term governance, for the purpose of the project 

activities, has been related to the aforementioned set of topics: technical and organisational issues, 

institutional aspects, communication and dialogue, international harmonisation. 
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2.4 Major Challenges in Nano Governance  

While applications making use of the novel properties of nanomaterials are increasingly being put on 

the market, the knowledge about nanotechnology-induced change with respect to potential health, 

safety, environmental issues and ethical, legal and societal aspects of these technologies lags behind.  

It has clearly emerged that key building blocks are currently missing so that risk assessment and 

adequate risk management of manufactured nanomaterials and nano-related products is currently 

hampered by many uncertainties. While waiting for new data and risk assessment methodology to 

be developed and evidence-based rules to emerge, new products making use of such nanomaterials 

appear on the market with no or little regulation or nanospecific testing requirements in place.  

In the abovementioned setting, a generalisation of risk assessment findings among different 

nanomaterials and applications is not meaningful; a strict case-by-case approach is therefore 

necessary (SCENIHR, 2009). However, considering a rapidly increasing number and variety of 

different nanomaterials in use, such case-by-case-approach will be inefficient over time, and means 

of categorising applications and nanomaterials according to their potential risk must be found. 

Despite the admittedly large knowledge gaps and in the light of a precautionary approach, a άǿŀƛǘ 

ŀƴŘ ǎŜŜέ attitude is not an adequate option. Since our knowledge will remain incomplete for some 

time, and very likely the quest for knowledge will never end (Brown, 2009), a model of 

nanotechnology governance must be developed and agreed on in order to provide means of dealing 

with those gaps and the evolving state of our knowledge. However, this model must also be capable 

of identifying what is already known and assemble this knowledge to be used efficiently. 

The big challenge for regulators regarding these novel technologies is to ensure a certain level of 

safety without stifling innovation. The high level of scientific uncertainty surrounding EHS risks 

complicates the evaluation of the adequacy of existing and proposed regulatory responses, and 

regulations need to be flexible to accommodate newly emerging risks or insights while assuring the 

public that existing products on the market are safe, both for humans and the environment. 

Nanotechnology regulators on both sides of the Atlantic are keen to avoid a situation where scientific 

uncertainty amplifies risk perceptions by a sceptical public, as was the case in the early debate about 

genetically modified plants in food (Falkner, et al., 2009). 

Key barriers to be overcome for the governance of a responsible development of nanotechnologies 

are: 

ω lack of knowledge concerning risks 

ω lack of commonly agreed and standardized methodologies to assess and manage 

nanotechnology-related risks 

ω inability of regulation to keep pace with scientific discovery, development and 

commercialisation of nanotechnologies and nano-related products 

ω public backlash, resulting from a lack of transparency about the development and use of 

nanotechnologies   

The aforementioned barriers influence the design of the governance framework for nanotech-

nologies and, together with their steady evolution, make an adaptive and prospective approach 
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indispensable. Nanotechnology governance must be regarded as dynamic affair to readily adapt to 

the evolution of knowledge, the applications under consideration and varying stakeholder attitudes.  

Recent debates in the EU and elsewhere demonstrate that technological developments cannot take 

place independently from the expectations and needs of the society, but it has proven difficult to 

organise scientific developments according to public expectations. However, because much of the 

anticipated potential for nanotechnologies is still at the research stage, considerable uncertainties 

also exist regarding their societal impacts, and these uncertainties even grow bigger when the more 

άǾƛǎƛƻƴŀǊȅέ ŘŜǾŜƭƻǇƳŜƴǘǎ ƻŦ ƴŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎ and their feasibility are addressed. 

The societal dimension of nanotechnology research forms an integral part of the integrative, 

responsible and safe approach set out by the European Commission in the European Strategy for 

nanotechnology (2004), and developed further in the Action Plan on nanotechnology (2005) and its 

first (2007) and second (2009) Implementation Report. In these Commission communications it is 

clearly stated that nanotechnology must be developed in a responsible way, embedded within an 

exchange with the public and that enables interested people to reach their own informed and 

independent judgements (European Commission, 2008). A range of ELSA related initiatives are 

seeking to assess the relevant issues and to engage a wider public, to stimulate the broader societal 

dialogue which these and other studies call for. This discussion seeks to expose the technological 

goals and political decision making to societal expectations and concerns. 

Finally, research, development and commercialisation of nanotechnologies is a worldwide affair, 

involving highly industrialised developed countries as well as emerging countries. An integrated 

governance approach for anticipatory and corrective measures that will have trans-boundary and 

global implications is advocated from many parts. 

A more comprehensive overview on the problems challenging the governance of nanotechnologies is 

presented in the background ŎƘŀǇǘŜǊǎ άOutlining the Problem of Nano Governanceέ and 

άStakeholder Opinions on Nano Governanceέ. 
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3 The FramingNano Governance Platform 

3.1 Basic Assumptions 

The main goal of the FramingNano Governance Platform is to enable the responsible development of 

nanotechnologies. The Governance Platform should facilitate the realisation of the benefits these 

technologies promise, while limiting their potential risks and remaining sensitive to public concerns 

and changes induced by nanotechnologies. The Governance Platform provides a framework of 

principles, procedures and responsibilities which indicate how to define and implement a model of 

responsible nanotechnology governance in Europe. 

The European Economic and Social Committee (EESC) (European Economic and Social Committee, 

2009) recommended that the European Community initiative on nanotechnologies further developed 

as to:  

ω ensure that there is a coherent and user-friendly framework into which the various 

Community regulations fit; 

ω set up a permanent European reference structure for N&N and nanomaterials, with a 

European focal point for promotion and coordination that also covers the risk assessment 

and prevention aspects; 

ω facilitate structured dialogue with civil society, on a sound and transparent basis, to provide a 

united European voice in this field, which is vital to our future on the global stage. 

Overall, the governance framework is intended to provide means for addressing nanotechnology 

impacts on a more integrated level than the case-by-case approaches applied today. The Governance 

Platform therefore takes up the concepts and values which emerged in the last years which should 

underpin a model for an integrated, adaptive, inclusive and transparent process of nanotechnology 

governance. This will foster a continuous and trust-building dialogue between those involved in or 

affected by decisions in nanotechnology governance. 

As indicated in section 2.2, the proposed Governance Platform is intended to act at four strongly 

interrelated levels: technical and organisational (EHS and ELSA), institutional (regulation & control), 

trans-boundary, as well as communication and dialogue. Referring to these areas, the FramingNano 

project research has led to the identification of principles and basic assumptions which have to be 

considered by the deliberative process of the FramingNano Governance Platform in the following 

areas: 

ω Responsible Development of Nanotechnologies: Principles in EHS and ELSA 

ω Communication: Public Dialogue, Information Sharing and Knowledge Transfer 

- Public Dialogue: Inclusiveness and Public Engagement 

- Information Sharing among Stakeholders 

- Knowledge Transfer: Education and Professional Formation 

ω Adaptive and Flexible Governance: Adaptive Regulation 

ω Creating Trust Between Stakeholders 
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These topics are discussed in brief in the following paragraphs, identifying some recommendations 

emerging from the project research and the FramingNano stakeholder consultations. Details and 

results of the corresponding FramingNano Delphi consultation are reported in the background 

ǎŜŎǘƛƻƴǎ όάOutlining the Problem of Nano Governanceέ ŀƴŘ άStakeholder Opinions on Nano 

GovernanceέύΦ 

3.1.1 Responsible Development of Nanotechnologies: Principles in EHS and ELSA 

3.1.1.1 Environmental, Health and Safety (EHS) 

Over the past years it has become clear that all stakeholders agree on the need for a safe and 

sustainable implementation of nanotechnologies. It is also commonly agreed that the development 

of the scientific building blocks necessary to assess potential risks of manufactured nanomaterials is 

lagging behind the commercial application of these materials. As mentioned above, the resulting 

uncertainties are considered a major barrier for a sustainable and responsible development of 

nanotechnologies in the long term. 

EHS issues of nanotechnologies were generally considered very important in the FramingNano 

consultation (see section 5.3.1), and at the present stage of development of nanotechnologies the 

focus is mainly on manufactured nanomaterials. Although there are some differences in the priority 

ranking given depending on the type of responding organization, topics such as standardized and 

validated test methodologies, risk assessment and safety in manufacturing and in the laboratory are 

generally considered central in a governance approach. 

Some of the broad uncertainties in EHS which have been acknowledged in the FramingNano research 

include: 

ω missing common terminology and definitions 

ω methodologies to assess the effects of nanomaterials in the body and the environment 

ω metrology to reproducibly and reliably detect, quantify and characterise nanomaterials in 

their environment  

ω information on potential hazards of manufactured nanomaterials 

ω information on release and potential exposure routes of manufactured nanomaterials 

ω end of life issues of manufactured nanomaterials 

ω lack of standards 

ω adequate procedures in risk management 

There seemed to be a consensus on the nature and extent of scientific gaps on EHS, but when it 

comes to decide how to deal with the existing gaps and how to prioritise actions in the light of 

limited resources, several opinions on how to set priorities in EHS issues emerged.  

Overall, it can be concluded that on the basis of the current knowledge, sensible prioritisations must 

ōŜ ƳŀŘŜΦ Lǘ ƛǎ ǘƘŜǊŜŦƻǊŜ ǊŜŎƻƳƳŜƴŘŜŘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ άŦǊŜŜέ ŀƴŘ άōƻǳƴŘέ 

ƴŀƴƻƳŀǘŜǊƛŀƭǎΣ ōŜǘǿŜŜƴ άŘŜƎǊŀŘŀōƭŜέ ŀƴŘ άnon degradableέ ƻǊ άǎƻƭǳōƭŜέ ŀƴŘ άƛƴǎƻƭǳōƭŜέ 

nanomaterials, and to focus on those nanomaterials where commercial relevance is given and/or 
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exposure is to be expected highest. On the other hand, as many of the necessary scientific building 

blocks for risk assessment are interdependent and need to be developed in a bottom-up process, a 

clear indication of EHS research priorities is necessary.  

Recommendations on general principles and methodological aspects of EHS 

¶ Roadmap on EHS: Define a clear and transparent roadmap (at EU or global level) on developments in 

EHS research, taking into account in particular the ISO roadmap in this field. The roadmap must be 

clear on priorities and actions to be taken (timeline, expected progress and results). 

¶ Observe: Closely monitor developments in the field, through the establishment of specific observatory 

and assessment procedures (at least at EU level) on EHS developments. 

¶ Increase efforts: Strongly increase (financial and human) efforts in research on building blocks for risk 

assessment of nano-related products, including instrumentations and validated analytical methods. 

Provide incentives for EHS research by considering these issues in public funding for non-risk research. 

¶ Agree on common terminology: A commonly accepted terminology is pre-requisite to the 

organization, accessibility and understanding of new knowledge in nano-EHS.  

¶ Speed up standards development: Mechanisms to facilitate participation to standards activities (ISO 

TC 229 and (national) mirror committees) must be explored in order to support work on standards 

(incentives and direct financial supports, for participation). 

¶ Use existing knowledge: Explore the applicability of existing and newly developed knowledge and 

methods e.g. in order to identify critical materials and applications or for the protection of workers to 

manufactured nanomaterials (airborne nanoparticles). 

¶ Precautionary approach: Many uncertainties on the hazards of the many different manufactured 

nanomaterials will persist for some time and make sound risk assessment difficult. Where the hazard 

cannot be properly assessed with current methodologies, a precautionary approach to minimise 

exposure should be chosen. 

¶ Best practices: Develop, disseminate, and apply best available practices for the evaluation and 

management of risks, basing on a precautionary approach. Already existing public and private 

initiatives should be carefully examined. 

 

3.1.1.2 Ethical, Legal and Societal Aspects (ELSA) 

The importance of ELSA of nanotechnologies was widely recognised as discussed in the first 

FramingNano publication (FramingNano, 2009). However, apart from legal issues implicit in 

regulation which are closely related to the application of nanotechnologies, ELSA were considered to 

be of lower urgency by the stakeholders involved in the dialogue. 

It turned evident that neither ethical issues nor societal concerns are clear-cut, also because they are 

expected to become more relevant with the potential uses or misuses of more distant, future 

(visionary) applications of nanotechnologies. Accordingly, they should be treated in a completely 

different way than risks related to safety8, and it is understandable that stakeholder opinions on 

these issues are less well-defined than in the case of EHS, and that it is difficult to give these issues a 

clear order of priority. 

                                                           

8
 Further insights into possible approaches to ethical reflection on the development of N&N are provided by EU projects 

such as e.g. DEEPEN, NanoBio-RAISE and Nano2Life. 
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There is a consensus on the general principles and values which should guide the development of 

N&N, and these generally do not differ much from the ones indicated in the 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 

Recommendation on a Code of Conduct for responsible N&N research (European Commission, 

2008b). Particular emphasis is given to the principles of transparency and responsibility, which are 

closely related to the need for better information about the properties, behaviour, production and 

use of nano-related products in order to increase confidence in the safety of N&N.   

Nevertheless, a clear understanding about the ways how to implement these principles seems 

missing, together with concrete responses to the ethical and societal concerns identified. This is 

underlined in the case of the EC Code of Conduct, where improved guidelines and indications of how 

to implement it are considered essential elements in enabling its widespread application. 

Therefore, though the need to properly address the ethical and societal impacts of nanotechnologies 

has been rated important by stakeholders, there have been few or no clear indications for immediate 

needs and actions. The spectrum of the concerns related to ELSA (as identified in the previous phases 

of the project (FramingNano, 2009)) is ample and includes issues such as the impacts of 

nanotechnologies on medicine (e.g. through novel predictive diagnostics), on information and 

communication technology, on the security sector (e.g. privacy in relation to novel surveillance 

technologies), on energy technology and a sustainable economy, on novel nano-enabled foods, on 

animal testing and concerns about the global impact of nanotechnologies on poverty and on third 

world development. 

It must also be noted that few (if any) of the issues identified are specific for nanotechnologies; many 

of them are rather specific to (novel) technologies in general, or sector-specific. However, 

nanotechnology may add new aspects to ŜȄƛǎǘƛƴƎ ƛǎǎǳŜǎΣ ǿƛŘŜƴ ǘƘŜƛǊ ǎŎƻǇŜΣ ƻǊ ōǊƛƴƎ ŀƴ ΨƻƭŘΩ ƛǎǎǳŜ ǘƻ 

wider public awareness. Enough resources should therefore be dedicated to understand and define 

actions which translate agreed principles and values into concrete measures. 

Recommendations on general principles and methodological aspects on ELSA 

¶ Responsibility, transparency, openness, social justice and accountability have been identified to be 

key principles in the governance of nanotechnologies, and these principles must therefore be taken 

particularly into account for governance actions. 

¶ Risk-Benefit-Balance: In order to determine ŀƴ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ŀŎŎŜǇǘŀƴŎŜΣ Ǌisks must always be checked 

against the potential benefits, which, in turn, have to be compared with those provided by existing 

technologies. The extent at which the objective pursued can be stretched should be indicated. 

¶ Identification of ELSA: Analysis should focus to single out specific issues and applications, so as to help 

gather concrete statements and opinions in order to anticipate and proactively address potential 

societal risks as well as benefits. 
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3.1.2 Communication and Dialogue 

This section looks at three different aspects of communication. One is to establish and maintain a 

meaningful reflexive dialogue by including publics and stakeholders. The second is the 

communication of information on nanomaterials among stakeholders, e.g. along the value chain. The 

third aspect is about knowledge transfer, particularly by educating young people in science and 

technology: 

ω Public Dialogue: Inclusiveness and Public Engagement 

ω Information Sharing among Stakeholders  

ω Knowledge transfer: Education and Professional Formation 

To be effective, some requirements, in terms of a general methodology and set of principles, should 

underpin any dialogue and communication initiatives amongst different groups of stakeholders. 

These are: 

ω Communication between the main stakeholders/players should be fostered 

ω Sufficient means of communicating, and pursuing communication should be provided, e.g. in 

the form of a publicly accessible platform 

ω Enhance communication of scientific findings and their interpretation in terms of risks rather 

than hazards 

ω Differentiate clearly between different risks, concerns, nanomaterials and applications 

ω Define clearly the priorities and actions to be taken (timeline, expected progress and results, 

failures and achievements) 

ω Pinpoint clearly roles, responsibilities and leadership for all stakeholders in the whole field of 

governance of nanotechnology 

ω Maintain the independence of those communicating with the public 

ω Make clear where there are uncertainties in what is known. However, the uncertainties 

should be seen in relation to what is already known and the fact that uncertainties are 

ubiquitous. 

3.1.2.1 Public Dialogue: Inclusiveness and Public Engagement 

Since the very beginning of the nanotechnology evolution, most stakeholders have agreed that the 

lessons from the rejection of genetically modified plants should be learned. This time, the broader 

public must be involved in an άƛƴŎƭǳǎƛǾŜέ ǇǊƻŎŜǎǎ ƻŦ evaluating and balancing the benefits and risks of 

nanotechnologies. On the policy side, the aim is to elicit indicators of significant concern from non-

involved members of the public (as opposed to stakeholder organisations) and hopefully also to 

promote a sense of involvement and trust.  

Several initiatives on public engagement have been activated throughout Europe, both at regional 

and national level, and a clear commitment on this topic has been declared by the European 

Commission. In the case of nanotechnology the public has shown interest to be included in shaping 

the development of nanotechnologies. The Deepen FP7 research project therefore urged policy 

makers to be innovative in finding ways to ensure the public is given a say in the decision making 
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process, and encouraged them to explore different formats of public engagement (Davies, et al., 

2009). Societal engagement was identified as central to bridging the gap between the development 

of nanotechnology and the involvement of society.  

Even so, the EC has clearly committed itself to an inclusive approach, although the outcome of such 

process is connected with uncertainties. The Council of the European Union therefore invited the 

/ƻƳƳƛǎǎƛƻƴ άǘƻ ŜƴŎƻǳǊŀƎŜ ǇǳōƭƛŎ ŘŜōŀǘŜ ŀƴŘ ŦƻǎǘŜǊ ǇǳōƭƛŎ ŀǿŀǊŜƴŜǎǎέ (Council of the European 

Union, 2008), and the EESC recommended that άǎǘǊǳŎǘǳǊŜŘ ŘƛŀƭƻƎǳŜ ǿƛǘƘ ŎƛǾƛƭ ǎƻŎƛŜǘȅ ōŜ 

strengthened, on a sound and transparent basis, to provide a united European voice in this field, 

ǿƘƛŎƘ ƛǎ Ǿƛǘŀƭ ǘƻ ƻǳǊ ŦǳǘǳǊŜ ƻƴ ǘƘŜ Ǝƭƻōŀƭ ǎǘŀƎŜέ (European Economic and Social Committee, 2009).  

However, the principle of inclusiveness has received rather an ambivalent rating throughout the 

project consultation. Inclusiveness is seen as a fundamental principle to build a proper level of trust 

and confidence, to take into account the concerns and ideas of the different players, and to 

distinguish between perceived and real risks. Many comments indicated that a model for responsible 

nanotechnology governance must provide means of including key stakeholders valued for their 

commitment to a constructive dialogue, while it is unrealistic to assume to involve the entire public 

in the process. 

Stakeholders should be aware that public engagement is more than public dialogue. In line with 

recent EC policy, public engagement goes far ōŜȅƻƴŘ ŀ άǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƛƴƎ ŜȄŜǊŎƛǎŜέ ŀƴŘ ŀƭƭƻǿǎ ǘƻ 

constructively taking up representative stakeholder opinions in the process of decision making in 

nanotechnology governance. Public engagement therefore requires an attitude that public opinions 

and concerns are genuinely taken into account in the process of governance. Public trust might 

become at stake when public engagement is preached but acceptance of nanotechnology is the real 

item on the agenda. In this case dialogues will be seen as no more than sophisticated opinion 

engineering or window dressing for fixed policies.   

The FramingNano project has identified some key principles that should underlie public dialogue and 

the expected public inputs. Such process should lead us to find a commonly accepted agreement on 

a set of values and criteria on how to assess and decide in nanotechnology governance. These key 

principles should be taken up and integrated in the process of nanotechnology governance.  

Recommendations on general principles and methodological aspects in Public Dialogue 

¶ Openness and adaptation: policy makers, scientists, industry should communicate information in an 

interactive context with publics, and should also be open to changing their approaches in the light of 

ǿƘŀǘ ǘƘŜ ΨƭŀȅΩ ǇŜƻǇƭŜ ƘŀǾŜ ǘƻ ǎŀȅΦ 

¶ Follow-up: people must be aware at the outset of what they can expect to happen in the policy 

process and get feedback on what actually happened. There should be a reasonable influence on the 

policy questions from the dialogue initiatives. 

¶ Learning curve: Common and effective models of engagement should be developed, in order to avoid 

duplication and overlapping of activities. Awareness should be raised that a dialogue can first be 

started when all stakeholders in the process have reached a certain basic knowledge level. A clear 

learning curve and definition of the point when the dialogue can start must be defined. 

¶ Public information: making available to the public clear and transparent descriptions of the approach 

to regulation and funding, anticipating benefits, costs, risks and uncertainties. 



 
26 FramingNano Final Report 

¶ Meaning: Methods should be found to include the public in the development of principles, values and 

criteria which guide the governing, assessment and decision making process on nanotechnologies. 

Public dialogue on nanotechnologies needs to be firmed and used to explore such criteria and values. 

¶ Trust, not engineered consent: The creation of trust among the stakeholders and the public is key, not 

the engineering of consent. Policy makers, scientists or industry should communicate information in 

an interactive context with publics, and should also be open to changing their approaches in the light 

ƻŦ ǿƘŀǘ ǘƘŜ ΨƭŀȅΩ ǇŜƻǇƭŜ ƘŀǾŜ ǘƻ ǎŀȅΦ  

¶ Differentiate: Generalised statements on nanotechnologies are usually inadequate. In the 

communication, the stakeholders need to clearly differentiating between different risks, concerns, 

nanomaterials and applications. 

In terms of inputs from public dialogue are expected: 

¶ Societal desirability: Needs and advantages of existing and future N&N applications 

¶ Ethical concerns: Wider ethical concerns related to use (and misuse) specific N&N applications
9
  

¶ Risk appetite: Preferences about the level of tolerable risks (risk-benefit balance) 

¶ Values and Criteria to be used to balance risks against benefits 

 

3.1.2.2 Information Sharing Among Stakeholders 

The transfer of data and knowledge among involved stakeholders is regarded as one of the key 

elements for dealing with uncertainties of EHS of nanomaterials. If proper tools are available, the 

efficiency of identifying, assessing, managing and communicating potential risks related to N&N can 

greatly be increased. 

Three main levels of possible intervention have been identified during the project10 : 

1. Inter-agency communication among different (subject-specific) authorities, at regional or 

international level, and across application sectors 

2. Information exchange between industry and regulatory authorities 

3. Data sharing along the value chain: Knowledge transfer among those stakeholders 

producing data (industry, researchers) and those further along the value chain (producers, 

processors, consumers, recyclers.  

There is a variety of initiatives on these three areas mainly on an informal basis (such as events and 

meetings among regulators and/or with stakeholders). Also some structured actions, such as 

voluntary/mandatory reporting schemes have been activated, so far however with a tepid response. 

Stewardship actions to improve risk management, cooperation and data sharing for manufactured 

nanomaterials have been prompted by single industries or by clusters of industries (the chemical 

industry has been particularly active). A central role in cooperation and data sharing is played by the 

                                                           

9
 Such as handling of information, privacy, food-related issues, military applications, global justice and equity, and the use 

of nanotechnologies for human enhancement. 

10
 So far, the attention has been focused to manufactured nanomaterials, more than on nanotechnology in general, mainly 

ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ǘƘŜ άōǳƛƭŘƛƴƎ ōƭƻŎƪǎέ ƻŦ Ƴƻǎǘ ƻŦ ƴŀƴƻ-related products. 
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Organization for Economic Co-operation (OECD) and by the International Organization for 

Standardization (ISO). 

However, common and effective measures to ensure an effective interaction among regulatory 

agencies, industry and stakeholders in general are still missing, while it is acknowledged that N&N 

introduce materials with new properties which could currently slip through the net of regulation and 

control.  

Authorities lack the necessary risk data to construct meaningful oversight options ς on the other 

hand, the industry is often expected to have the necessary (but proprietary) data. In its report, IRGC 

recommend (IRGC, 2009) establishing systematic liaisons between government and industry to share 

risk information and promote socially responsible outcomes, and many problems of losing trust or 

public credibility in sectors such as food and cosmetics derive from unnecessary secrecy.  

Knowledge transfer among stakeholders producing this data (industry, researchers) and those 

further along the value chain (producers, processors, consumers, recyclers) is an important aspect of 

communication. The definition of data disclosure procedures and making available to the public data 

and information on impacts of nanomaterials represent important issues to be considered in the 

governance platform. A balance must be found between the principle of public access to 

governmental information, particularly when related to risks to health or the environment, and the 

need to protect proprietary or sensitive data. 

wŜƎŀǊŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ŎƻƴǎǳƳŜǊǎ ŀƴŘ ǳǎŜǊǎ ƻŦ ƴŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎΣ ǘƘŜ άŦǊŜŜŘƻƳ ǘƻ ŎƘƻƻǎŜέ ŦƻǊ 

consumers seemed unequivocally accepted among all stakeholders. The closer the application is to 

the body of the user, the more important this freedom is usually rated11 . However, the specific form 

of how to present such information to the consumer remains controversially discussed. It is seems, 

for instance, not clear at all whether labelling will allow consumers to make an informed choice, 

considering that the background information necessary to make such decision will not be on the 

product labels.  

Recommendations on general principles and methodological aspects on information sharing along the value 

chain 

¶ Transparency 

¶ Responsibility and accountability: Ensure innovation takes place in a safe manner and with the proper 

level of (voluntary and mandatory) control and legislative intervention. 

¶ Avoid duplications: Whenever possible, use/adapt already existing information requirements and 

procedures (including confidentiality settings) under existing regulations (e.g. REACH). 

¶ Improve knowledge: Mechanisms and incentives should be provided to encourage stakeholders 

(researchers, industrialists, legislators) to develop and share data on the use of nanotechnologies 

along the value chain. 
 

ω Adapt the MSDS: Explore the possibility to adapt material safety data sheet (MSDS) to adequately 

represent the special properties of manufactured nanomaterials. 

                                                           

11
 This latter request has been (at least partially) answered by recent modifications of the EU Directive for cosmetics 

introducing labelling of nanomaterials in this sector. Also in the food sectors some rules related to labelling will probably be 

introduced. 
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ω Strengthen Industry /authorities partnerships: Establish a permanent communication interface, with 

a strong effort to include also SMEs. Consider existing industry product stewardship actions and other 

mechanisms (such as Substance Information Exchange Forum (SIEF) under REACH, relevant OECD and 

ISO activities. 

¶ Inter-agency communication needs to be strengthened by e.g. organising regular meetings (possibly 

on a formal base) among EU and national regulatory agencies (both cross-sectoral, and sector specific) 

to foster a common understanding and support the definition of common methodologies. 

ω Confidentiality: Explore methods to overcome the problem of confidential business information (CBI) 

and intellectual property in data sharing with industry.  

ω Establish open data repositories such as database on EHS, to enable industry and researchers to share 

data with regulators, consumers and other businesses on a commonly accepted (and standardized) 

methodology.  

¶ Standards: Support standards and harmonisation activities (financial support to participation to 

standards work). 

 

3.1.2.3 Knowledge Transfer: Education and Professional Formation 

With increasing commercial importance, a growing number of people and professionals will get in 

contact with practical applications of nanotechnologies. The importance of strengthening 

commitment to provide adequate education at universities and at vocational schools in the areas of 

both basic and professional education is acknowledged by stakeholders, and the necessary teaching 

and learning materials need to be developed to support teachers in acquiring and mediating the 

necessary skills and knowledge on nanotechnologies. 

Implementation of nanotechnologies in the basic and professional education curricula presents an 

opportunity to reach broad sectors of the society and ensure the building of a base of knowledge 

necessary to lead an informed discussion on nanotechnologies and their implications. 

Recommendations on general principles and methodological aspects in education 

¶ School education: Responsible development and application of nanotechnologies is based on an 

adequate education at schools and universities. Interdisciplinary education and training of teachers, 

including topics related to health and safety of nanotechnologies need to be addressed. 

¶ Professional education: Nanotechnologies will gain increasing importance in our professional lives. 

Professional education should therefore apply at the stage of the education of professionals, in 

particular to strengthen the knowledge of professionals in the area of occupational safety and health 

(OSH). 
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3.1.3 Adaptive and Flexible Governance: Adaptive Regulation 

With respect to a few years ago, when there were two mutually incompatible views toward 

regulation (a self-ǊŜƎǳƭŀǘƛƴƎ άƭŀƛǎǎŜǊ-ŦŀƛǊŜέ ƳƻŘŜƭ ŀƴŘ ǘƘŜ ƛŘŜŀ ƻŦ ŀ ǘƻǘŀƭ ƳƻǊŀǘƻǊƛǳƳύΣ ǘƻ ŘŀǘŜΣ ǘƘŜ 

on-going reflections and the attitudes on regulation of nanotechnologies are broader and more 

articulated. However, there is a general consensus among scientists, policy experts, regulators and 

civil society organisations that there are some significant shortcomings in the application of the 

existing regulation to N&N.  

Explicit regulations for nanomaterials and nano-related products are still rare. Nevertheless, it is 

agreed that nanomaterials and applications making use of nanotechnologies could either fall under 

the scope of existing regulatory schemes or be identified under regulation of all kinds of emerging 

technologies. For the time being, the identified shortcomings are therefore generally rather related 

to the implementation of the existing provisions in practice than to the scope of existing legislations. 

In synthesis, the shortcomings include: 

ω mandatory information reporting or safety evaluation requirements which are commonly 

triggered by mass (e.g. the annual production volume) instead of values taking account of the 

specific properties of nanomaterials 

ω the profound lack of (eco) toxicological data and standardised methodologies which prevents 

the development of meaningful data on risk assessment (such as occupational exposure 

limits)  

ω the lack of validated and standardised metrologies (instruments) to detect, characterise and 

quantify nanomaterials makes it difficult to determine actual exposure levels 

These shortcomings and uncertainties affect most of the areas of legislation and sectors of 

applications related to nanotechnologies (FramingNano, 2009). 

While the uncertainties on the potential risks of manufactured nanomaterials and nanotechnologies 

are expected to remain relevant and will not be fully answered within a short time, a governance 

framework must provide structures to deal with these uncertainties and provide means on how to 

find practical ways to come to commonly accepted decisions in risk governance based on meaningful 

stakeholder inclusion. 

To avoid a sterile discussion ōŜŎƻƳƛƴƎ ŜƴǘŀƴƎƭŜŘ ƛƴ ŀ ƴŜǾŜǊ ŜƴŘƛƴƎ ΨǾƛŎƛƻǳǎ ŎȅŎƭŜΩ (Risk Bridge, 2009), 

it is thus necessary to start a proactive and cooperative process among stakeholders to foster a 

dynamic regulatory situation, ready to adapt to the evolution of scientific knowledge and 

nanotechnology applications, but also to changing public attitudes. Essential elements are to  

¶ improve the knowledge base on the production, use and commercialisation of nanomaterials 

and nano-related applications as well as related EHS issues 

¶ apply the best available practices for the evaluation and management of risks, basing on a 

precautionary approach 

¶ remain vigilant, defining concrete and effective measures to adapt/improve the regulatory 

situation, and monitor the effectiveness of their implementation. 
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The need for concrete measures to improve the level of implementation of N&N in the existing 

regulatory frameworks has been clearly underlined in the project consultation, and is backing the 

recent position of the European Parliament which asked the EC to report on the regulatory situation 

on N&N within 2011. 

The level of confidence in existing regulations when dealing with nanotechnology depends both on 

the type of product considered and the legislative framework within which it has to comply 

(FramingNano, 2009). In regards of priority industry sectors and application areas, the attention 

seemed to be focused in particular on the following sectors: foods and feedstuffs, cosmetics, 

chemical substances, environmental protection, occupational safety and (apparently with lower 

urgency) to medical devices and pharmaceuticals. Products and applications resulting in close body 

contact or ingestion are generally rated highly in terms of priority. The areas of textiles, articles of 

daily use in general, products especially relevant to children (toys, products for babies), electronics, 

and agricultural applications also emerged to be sensible areas. 

Voluntary measures όάǎƻŦǘέ ǊŜƎǳƭŀǘƛƻƴύ ŀƴŘ άƘŀǊŘέ ǊŜƎǳƭŀǘƛƻƴ Ŏŀƴ ōŜ adapted in a combined 

approach, although some stakeholders have indicated fears that voluntary measures could be 

άŀōǳǎŜŘέ ǘƻ ŘŜƭŀȅ ƻǊ ǿŜŀƪŜƴ mandatory regulations. In order to decide which form or regulation is 

applied best, the impact of hard law and soft law has to be assessed in the individual case (e.g. 

depending on the area of application). Therefore, proper structures to get such feedback on the 

impact and effectiveness of individual forms of rules need to be established within the governance 

framework. 

Regulatory subsidiarity is an important element to be taken into consideration. It is important to 

pinpoint the tendency of European countries regarding regulation and legislation with respect to the 

directions coming from the European Commission (harmonisation at European level). Stakeholders 

generally indicated to prefer a European approach over individual national regulations, and they 

tended to favour international regulations at least in a second phase. 

Regulatory stability is a concern which has repeatedly been underlined during the project analysis, 

mainly by opinions from industry, fearing that ever-changing and stricter regulatory requirements 

represent a barrier to innovation, commercialisation, and financial investment into new products and 

technologies. 

In conclusion, a dynamic character of the governance framework will be necessary in the light of the 

many differences of the different sectors of application it must cover, the corresponding differences 

in how risks are handled and how regulation is applied, to adapt to future generations of 

nanotechnology-related products and applications expected to present additional or different 

challenges for nanotechnology governance and to take into account (changing) public attitude and 

responsiveness. 

There should be a strong interaction between science on the one hand, giving the state of the art of 

the understanding, and governance and regulation on the other hand. These two parts need to be 

closely linked and updated in the idea of a dynamic approach. 
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Recommendations on general principles and methodological aspects on institutional issuesΤ άƘŀǊŘέ ŀƴŘ 

άǎƻŦǘέ ǊŜƎǳƭŀǘƛƻƴ 

¶ Best practices: Apply best available practices for the evaluation and management of risks, basing on a 

precautionary approach. 

¶ Remain vigilant: defining concrete and effective measures to adapt/improve the regulatory situation, 

and monitor their effective implementation. 

¶ Support existing regulatory bodies: existing bodies should oversee nanotech regulation, but they 

need to be equipped with the necessary financial and personnel capacity to take up this emerging 

issue adequately. 

¶ Support SMEs: develop and make available tools and guidelines which support SME in handling N&N 

(e.g. nanospecific risk management systems) and fulfilling regulatory duties concerning N&N. 

¶ Combined approach: support a combination of mandatory and voluntary measures. 

¶ Transparency and accountability 

¶ Monitor effectiveness: Provide mechanisms to monitor effectiveness of voluntary measures 

¶ Explore incentives: careful design of independent control, increased stakeholder pressure, better 

publicity and benchmarks. 

¶ Benchmarks: provide benchmarks and guidance to voluntary measures, in particular the EC code of 

Conduct, initiatives, to support and increase participation. 

 

3.1.4 Creating Trust between Stakeholders 

Trust in regulators and public authorities is considered crucial to gain public acceptance of a new 

technology. Consequently, the generation of trust among those directly involved in the governance 

process, and among those only affected by it, must be considered a central element in the process of 

creating a sustainable governance framework for nanotechnologies.  

The current uncertainties and άǘƘŜ ŘŜƭŀȅ ŀƴŘ ƭŀŎƪ ƻŦ ǊŜƭƛŀōƭe risk-related information have led to a 

loss of trust between public authorities, industry and non-ƎƻǾŜǊƴƳŜƴǘŀƭ ƻǊƎŀƴƛǎŀǘƛƻƴǎέ (IRGC, 2009). 

This needs to be addressed by the governance platform which must promote trust-building processes 

among the stakeholders. Trust, however, cannot be created at will. It is the result of stakeholder 

perceptions deriving from a variety of factors defining good governance, such as enhancing 

transparency, providing meaningful ways of participation ŀƴŘ ǊŜǎǇƻƴŘ ǘƻ ŎƛǘƛȊŜƴΩǎ needs and 

concerns 

The FramingNano stakeholder consultation particularly emphasized the important role and the 

expectations in policymakers and regulators. Public trust in the ability of public bodies to regulate 

N&N for good of society was of paramount importance. The concepts of inclusiveness, transparency, 

public understanding and trust, always tied to the value of social justice and where all interested 

stakeholders are included and invited to engage in the dialogue, were set against an out-dated 

concepǘ ƻŦ άŜƴƎƛƴŜŜǊŜŘ ŎƻƴǎŜƴǘέ ǿƘƛŎƘ ǎǇǊƛƴƎǎ ŦǊƻƳ ǘƘŜ ōŜƭƛŜŦ ǘƘŀǘ ǇǳōƭƛŎ ǇŜǊŎŜǇǘƛƻƴ Ŏŀƴ ōŜ guided 

by spreading selected information.  
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3.2 The FramingNano Governance Platform Concept 

Only if the broader impacts of nanotechnologies are well understood, appropriate measures, actions 

and strategies to manage these impacts can be developed. In order to be able to design an 

appropriate framework, intelligence of the quickly evolving state of the art of nanotechnology-

induced change is required.  

From the FramingNano project research it has been concluded that governance and regulation of 

nanotechnologies must be considered a dynamic affair which needs to be continuously adapted. This 

implies a continuous observation of the state-of-the-art knowledge on nanotechnology-induced 

change. 

Even so, the relevant stakeholders and the interested public have to be meaningfully included in the 

definition of commonly accepted principles, criteria and values to be used for the assessment of 

these changes. 

The underlying basic assumptions, identified in section 3.1, indicate how to deal with the present and 

future governance challenges related to a responsible nanotechnology development in a prospective, 

adaptive and inclusive way. This is suggested to be done by establishing a set of capacities and 

assigning responsibilities by: 

ω engaging with the public and stakeholders to agree on a Common Assessment Methodology 

on nanotechnology-induced change. The resulting values and principles will underlie decision 

making in nanotechnology governance. This will allow stakeholders to elaborate views, 

contribute to an informed debate and exert concrete influence in governance and policies of 

nanotechnology development. 

ω establishing an Observatory which continuously overviews and evaluates the relevant 

stakeholders, developments and the advancing state-of-the-art knowledge about nanotech-

nology-induced change and impact assessment, taking into account the principles and values 

which emerge from the Common Assessment Methodology.  

ω implementing an Advisory which pro-actively assesses emerging trends and developments 

on the basis of the Observatory and proposes visions and actions concerning nanotechnology 

governance. 

ω evaluating and deciding on the proposed visions and actions within the existing decision 

making structures, but taking into account the inputs and guidelines resulting from the public 

engagement under the process of defining a Common Assessment Methodology on 

nanotechnology-induced change (Evaluation and Decision Making) . 

ω implementing a orderly feedback function which transparently documents the decision 

making process, makes the results available to the Observatory, the public and the 

stakeholders, and which allows to validate whether the decision making process meets the 

criteria established in the Common Assessment Methodology (Feedback). 

If these capacities and responsibilities are set up in an interconnected and continuous way, the 

resulting process of nanotechnology governance will be 1) ŀŘŀǇǘƛǾŜ ƻǊ άǎŜƭŦ-ŎƻǊǊŜŎǘƛǾŜέ as it 

provides a framework which allows that new information on or new issues of nanotechnology-

induced change are taken up according to the concerns, priorities and principles of the stakeholders, 
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2) inclusive as the relevant stakeholders and the interested public are meaningfully engaged in the 

definition of commonly accepted principles, criteria and values to be used for the assessment of 

nanotechnology-induced change and therefore have a say in defining the basis which underlies 

decision making in nanotechnology governance, and 3) transparent and trust-building in terms that 

the decisions in nanotechnology governance are based on a commonly accepted assessment 

methodology which is open for on-going public revision. 

 

The framework and structures envisaged to achieve these objectives should permit the 

establishment of a governance process that runs in a continuously-fed loop to provide a dynamic, 

sustainable governance model capable of coping with the present and future challenges of 

nanotechnologies (Figure 3).  

The governance model process is proposed to consist of five key elements: ά/ƻƳƳƻƴ !ǎǎŜǎǎƳŜƴǘ 

MethodologyέΣ άhbservatoryέ, ά9ǾŀƭǳŀǘƛƻƴέΣ ά5ecision aŀƪƛƴƎέ ŀƴŘ άCeedbackέ. These elements are 

linked in a loop to reflect the continuous, adaptive and flexible approach to nanotechnology 

governance proposed by the Platform. 

 

Decision
Making

Feedback

Assessment 
Methodology

Observatory

Advisory

Evaluation

The 
Nanotechnology 

Governance 
Continuum

Figure 3: Overview of the process of the FramingNano Governance Platform 
(FramingNano Consortium, 2009) 
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3.2.1 Structure of the FramingNano Governance Platform 

The implementation of a continuous nanotechnology governance process will allow addressing 

present and future challenges in nanotechnology governance in a prospective, adaptive and inclusive 

way.  

The continuous process of nanotechnology governance (as introduced in section 3.2 and Figure 3) is 

proposed to be put into operation by implementing two key structures which underpin the proposal 

of the FramingNano Governance Platform: a Deliberative Panel and a Decision Making Body. The 

proposed elements of the FramingNano Governance Platform are represented in Figure 4 and further 

detailed in the following paragraphs. 

3.2.1.1 The Deliberative Panel 

The Deliberative Panel (panel on nanotechnology-induced change) is proposed to be established as a 

structured, permanent group of experts responsible for observing, assessing and advising on the 

impacts of nanotechnologies and of convergence at the nanoscale.  

The Deliberative Panel will monitor the on-going developments and the state-of-the-art knowledge 

concerning nanotechnology-induced change (Observatory function), and it will translate this 

intelligence into visions, actions and recommendations on nanotechnology governance towards 

decision makers, thereby advising them on appropriate measures in the governance of 

nanotechnologies (Advisory function). 

Nanotechnologies shall be developed and used for the good of society. However, it is not necessarily 

evident what risks the public is willing to take in exchange for certain benefits of nanotechnologies, 

(e.g. in nanomedicine or nanotechnology-enabled diagnostics).  

One of the key challenges for the Panel consequently consists in directing its attention towards those 

issues which are identified to be of particular relevance, urgency, controversy or the like by the 

affected stakeholders. The Panel is therefore engaging with stakeholders and the public to elaborate 

a Common Assessment Methodology. Such methodology will provide an integrated set of values, 

criteria, priorities and principles which should, according to the stakeholders, underlie the 

assessment of nanotechnology-induced change and the decision making in nanotechnology 

governance.  

Examples of criteria that could be established in the context of the Common Assessment 

Methodology include  

ω the social desirability of different nanotechnology applications; 

ω EHS and ELSA priorities to be considered in the research and governance process; 

ω the level of tolerable risk taking in regards of the expected benefits of individual applications; 

ω particular values and criteria to be considered in the assessment process of nanotechnology-

induced change. 

The values and criteria determined through the Common Assessment Methodology will allow a 

prioritisation of the existing and emerging issues of nanotechnology-induced change and will provide 
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guidance to decision makers by specifying a framework for normative qualification of the available 

knowledge and the knowledge gaps to be addressed by the Panel.  

The Panel will coordinate and support the development of the common assessment methodology. 

This ensures a more deliberative and inclusive approach to policy making process and 

nanotechnology governance in general. As the public and a variety of stakeholders will be affected by 

decisions in nanotechnology governance, such normative dimensions of nanotechnology-induced 

change need to be assessed in a multi-stakeholder approach rather than just in, e.g., scientific circles. 

¢ƘŜǊŜŦƻǊŜΣ ŀ ǘǊŀƴǎǇŀǊŜƴǘ ǇǊƻŎŜŘǳǊŜ ƻŦ ǇǳōƭƛŎ ŜƴƎŀƎŜƳŜƴǘ Ƴǳǎǘ ŀŎŎƻƳǇŀƴȅ ǘƘŜ ƻƴƎƻƛƴƎ άŎŀƭƛōǊŀǘƛƻƴέ 

of the assessment methodology according to the preferences of the stakeholders and the public. This 

process must provide means of short term as well as systemic, long term approaches to 

nanotechnology-induced change assessment.  

Since these values and principles are expected to be subject to change and refinement with the 

developments of nanotechnologies, this process must take place on an on-going basis. 

The challenge for the tŀƴŜƭΩǎ Observatory function would be to provide continuously updated 

intelligence about the state-of-the-art knowledge of nanotechnology-induced change, to identify and 

assess the large field of stakeholders (whether actively engaged in nanotechnology research, 

ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ ƎƻǾŜǊƴŀƴŎŜ ƻǊ ƻƴƭȅ άŀŦŦŜŎǘŜŘέύ ŀƴŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ ǊƻƭŜǎ όƛƴǘŜǊŜǎǘǎΣ ŎƻƴŎŜǊƴǎΣ 

agenda). The Observatory may be seen as a monitoring and early warning / early listening system, 

which provides the best available information relevant to understanding nanotechnology-induced 

change for the development of appropriate measures and actions and for the use of decision makers. 

In the process of identifying, assessing and condensing the relevant issues for the Advisory, the 

Observatory will follow the principles, values and criteria provided by the Common Assessment 

Methodology. This ensures that issues are taken up based on the priorities and concerns of a broad 

range of stakeholders (including the public).  

In order to be able to function effectively, the Panel should ideally be structured into different topic-

related Working Groups (WG) focusing on specific issues related to nanotechnology-induced change, 

e.g. technological developments (TECH), environmental health and safety (EHS), ethical, legal and 

societal aspects (ELSA), security and defence (SEC), economic impacts (ECO), etc. Certain issues could 

also be structured according to industrial sectors or applications. The list of issues (and the allocation 

of WGs) is not exhaustive and is expected to be subject to changes over time, and the Observatory 

will direct its attention to those issues which are of identified to be of particular relevance in the 

Common Assessment Methodology.  

In general, the Observatory should be able to rely on open information archives. One recent to such 

an archive is given by the FP7 project ICPC NanoNet which aims to establish a freely accessible, open 

publication database on scientific literature on nanoscience research (Nano Archive). In the first 

place, peer-ǊŜǾƛŜǿŜŘ ƭƛǘŜǊŀǘǳǊŜ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘΣ ōǳǘ ŀƭǎƻ άƎǊŜȅ ƭƛǘŜǊŀǘǳǊŜέ ŎƻǳƭŘ ōŜ ǘŀƪŜƴ ƛƴǘƻ 

account. Moreover, in order to avoid IPR and CBI issues for the contributing industry, such database 

could be based on properties of nanomaterials rather than on the characteristics of nano-products.  

However, as the state of the art of science and technology cannot be defined by academia only, a 

critical task of the Observatory is to ensure the inclusion of all relevant inputs, which most 

importantly also includes data and information arising from industry. The Panel will need to explore 
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ways to overcome constraints arising from the confidential character of business information and 

intellectual property rights (IPR).  

Based on the outcomes of the Observatory and input to the Common Assessment Methodology, the 

Panel will fulfil its advisory function by proposing models visions and actions relevant for 

nanotechnology governance to the Decision Making Body (DMB).  

The Advisory would provide advice on how to adequately react in a timely and responsible way to 

the gaps and challenges that the rapid and dynamic development of nanotechnologies present to 

regulators, decision-makers and other stakeholders involved, based on principles and values from 

stakeholder input. It would indicate means of how to adapt the current governance framework to 

transformational technologies converging at the nanoscale, towards a predictable and innovation 

friendly framework.  

The Advisory function would remain with a restricted number of experts acting as steering/scientific 

committee guiding the development of the Common Assessment Methodology and the activity of 

the Observatory function, carried out by a larger group of experts. 

Outputs of the Advisory could include, for example, advice on 

ω best practices and guidelines to be implemented in international /  national law  

ω coordination of EHS research & development  

ω actions to adjust international/national regulations 

ω improvements of soft regulation / voluntary measures 

ω early warning /  early listening issues  

ω methodology for data sharing  

ω indications for responsible R&D and innovation policies 

In order to be able to function effectively and to understand the impacts of nanotechnology and of 

convergence at the nanoscale, the Panel should comprise multidisciplinary experts in different 

nanotechnology fields from different countries, with backgrounds and functions in academia and 

research, business, public institutions and civil society organisations. A majority of opinions need to 

be expressed and different schools of thought should have the occasion to participate in the Panel. 

It will be of central importance that these experts are not restricted by conflicts of interest and that 

they are regarded as fully independent and unbiased; otherwise, its work will not be trusted.  

The input of laypersons is also important to ensure the widest representation of societal interests. 

The Panel would, therefore, also explore methods to effectively gather such opinions by considering, 

in the first instance, the outcomes of the different public engagement initiatives on nanotechnology-

induced change that are currently in place at national, regional and worldwide levels. The 

organisation of such initiatives, however, is out of the scope of the Panel.  
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3.2.1.2 The Decision Making Body 

The Decision Making Body (DMB) is a board which would be comprised of representatives of those 

existing institutions and competent authorities responsible for decision making in the different fields 

affected by nanotechnologies. These representatives would be brought together in order to share a 

common understanding of the transdisciplinary nature of nanotechnology-induced change and to 

channel the outputs of the Deliberative Panel into the relevant decision making processes. The DMB 

has a threefold responsibility: 

ω evaluate the proposed visions and actions (taking into account the Common Assessment 

Methodology) (Evaluation) 

ω decide on the proposed visions and actions (Decision Making) 

ω give feedback on the decision making process and the results (Feedback) 

Existing decision-making structures covering nanotechnologies are scattered widely amongst existing 

institutions at all levels of subsidiarity. Depending on the area of application (e.g. chemicals, foods, 

medical devices, pharmaceuticals, etc.), different governance initiatives and regulatory frameworks 

are applied or consulted (e.g. REACH or other application or product-specific regulations) and 

decision making is expected to take place within these existing frameworks as appropriate. These 

existing decision making structures must be included in the overall process of the Governance 

Platform and their corresponding responsibilities and accountabilities recognised in order to avoid 

unnecessary fragmentation of responsibilities and duplication of efforts. 

The relevant decision makers are responsible for the evaluation and implementation of the visions, 

recommendations and actions proposed by the Deliberative Panel in their respective areas of 

competence. The overarching challenge for the DMB is to evaluate and decide on recommendations 

and proposals related to nanotechnology governance, taking account of the principles and values 

emerging from the Common Assessment Methodology activities developed together with involved 

stakeholders and the broader public. 

At the Evaluation stage, the actions and recommendations for nanotechnology governance resulting 

from the deliberative process are evaluated and judged according to the terms of reference of the 

Common Assessment Methodology (principles, priorities, values, criteria, etc.) which has been 

derived from the corresponding public engagement process. 

Based on the Evaluation, the Decision Making can take place. It would be essential for the national 

competent authorities (governments, regulators) to participate in the DMB, and the relevant decision 

makers would be responsible for the implementation of the visions, recommendations and actions 

proposed by the Deliberative Panel in their respective areas of competence. The DMB could meet on 

a regular basis, e.g. in the context of a conference on nanotechnology-induced change.  

To maintain an effective and transparent evaluation and decision making process, the DMB should be 

subject to a Feedback function which makes its output available to the Deliberative Panel, allowing 

validation as to whether the decisions taken address the needs identified by the Commonly 

Assessment Methodology. 
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3.3 Implementation of the Governance Platform 

The issue of where to host the Deliberative Panel and DMB is ultimately a political one. Depending on 

the level at which the Governance Platform will be implemented (European level, global), the 

Deliberative Panel and the DMB could be hosted by an existing European or United Nations 

structure, or an informal intergovernmental organisation. 

At the European level, both the Deliberative Panel and the DMB could report to the European 

Commission. While decisions are adopted at Member State level, policy implementation will remain 

under the responsibility of national Competent Authorities. It is desirable that the proposed 

Governance Platform be adopted at international level to facilitate cross-border trade and to assure 

that a responsible development of nanotechnologies takes place worldwide. 

Recent developments indicate that the International Conference on Chemicals Management (ICCM) 

under the Strategic Approach to International Chemicals Management (SAICM) of the UN 

Environment Programme (UNEP) is on the way to be established as the first international forum to 

discuss such issues on a truly and entirely global level. It is a multi-stakeholder approach, which 

includes governments and non-governmental organisations.  

The regular International Conference on Chemicals ManŀƎŜƳŜƴǘ όL//aύ ƛǎ ǇŀǊǘ ƻŦ {!/LaΩǎ ŀŎǘƛƻn 

plan. At the second ICCM meeting in May 2009 in Geneva, nanotechnology and manufactured 

nanomaterials were discussed as an emerging policy issue, and the Conference agreed to include 

adding the issue of nanotechnology and manufactured nanomaterials to the Global Plan of Action on 

the agenda for the third session of the Conference. This forum might be a suitable place to decide on 

global issues of nanotechnology governance. 

Alternatively, the International Dialogue on Responsible Research and Development of 

Nanotechnology could be considered as the hosting organisation. This dialogue is of informal nature, 

aiming to facilitate good governance in nanotechnology and at a development of nanotechnology 

that corresponds to the needs of society as a whole. In this respect this dialogue wants to be 

inclusive, involving all countries and stakeholders interested in the responsible and sustainable 

development of nanotechnology. Issues such as global approaches in nanotechnology governance, 

inclusiveness, societal engagement and coordinated observatories have been discussed during the 3rd 

International Dialogue taking place in Brussels in March 2008 which has been organised by the 

European Commission. 

Related examples and comparable concepts or precursors of the proposed Governance Platform and 

its modules are described in Annex I: Precursors and Examples for the Governance Platform. 

With regard to the timescale for adoption of the Governance Platform, the implementation of the 

technical, institutional and communication-related recommendations summarised in Annex II is the 

short term, immediate, goal. These actions are an essential prerequisite to the adoption of a fully-

fledged Governance Platform in the short to medium term at global, and not just EU, level, thereby 

ensuring an effective international harmonisation of procedures. 

In the medium to long term, key objectives will include the continuous optimisation and adaptation 

of the Governance Platform to face the challenges posed by emerging, and potentially revolutionary, 

applications of nanotechnologies so that full advantage can be taken of them. 



 
 

39 The FramingNano Governance Platform 

The Governance Platform as proposed will help to translate the complex and major current and 

future challenges in nanotechnology governance, together with those presented by other converging 

technologies, into an opportunity and driver for growth for the benefit of the society as a whole.  
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Figure 4: Overview on the structure of the FramingNano Governance Platform (FramingNano Consortium 2009) 
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Background Parts 

 

The following parts of this report contain detailed background information which was acquired 

during the entire FramingNano project and which formed the basis for the deliberative process 

resulting in the proposal for the FramingNano Governance Platform. 
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4 Outlining the Problem of Nano Governance 

4.1 Nanotechnologies: An Issue of Overarching Impact 

Nanotechnologies are seen amongst the most innovative and pioneering technologies of our time. 

Currently, products making use of nanotechnologies and/or manufactured nanomaterials are making 

their way to the shelves of the stores thanks also to the fact that nanotechnologies can be 

implemented in existing products and processes, improving their functionality. 

As a consequence of the increasing number of nanotechnology-related products that refer to 

practically all industrial sectors, concerns about potential risks associated with them are raising. At 

the moment this concern is linked to use of manufactured nanomaterials/nanoparticles and their 

effects on environment, health and safety (EHS). Ethical, legal and social aspects (ELSA), though 

important, are presently more in the background. Of particular concern to toxicologists and 

workplace hygiene experts are especially the non-degradable and insoluble nanoparticles which have 

been shown to be able to enter the body through various pathways and exhibit interactions that 

have previously not been observed.  

A new field of science, called nanotoxicology, is emerging, which deals with effects and mechanisms 

of action of nanoparticles on the cellular level and in organisms. Of particular concern to toxicologists 

are, besides potential short-term effects, eventual harmful effects on humans and the environment 

over the long-term. This makes it an especially delicate issue, since such effects are difficult to 

investigate and only manifest after a long time when considerable exposure might already have 

happened. 

These fears have led to a vivid discussion about the balance of benefits and risks of manufactured 

nanomaterials in recent years. From the course of previous technology debates such as, e.g. nuclear 

power or genetically modified organisms (GMO) in Europe, it became evident that multiple factors 

can dampen the sustainable and successful development of a new technology such as late 

identification of EHS risks as well as missing or late inclusion of the affected stakeholders. It is 

therefore generally perceived that the acceptance of a technology by the broad public is of utmost 

importance and a precondition for a sustained development of nanotechnologies.  

The awareness about the potential risks of nanotechnology risks has dramatically risen in recent 

years, not only among researchers, but also within the industry, among lawmakers, regulators, 

environmental advocates and (to some limited extent) the broader public alike. It has become clear 

to (most) stakeholders with interests in nanotechnologies that just one major incident with a relation 

to nanotechnologies anywhere in the world could trigger international reactions that might not 

remain restricted to the specific application it originated from.  

Since so many stakeholders are in some way affected by or concerned about nanotechnologies, it has 

become evident that some sort of inclusive approach is necessary for the dialogue on issues of 

governance and regulation regarding manufactured nanomaterials. In the course of the ongoing 

debate, various stakeholder groups have issued differing calls for adequate risk governance and 
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regulation, and questions arose as which regulatory or policy instruments are most effective and 

appropriate for managing the potential risks associated with nanotechnologies.  

4.2 Challenges of Dealing with the Uncertainty 

While applications making use of the novel properties of nanomaterials are increasingly being put on 

the market, the scientific knowledge about potential health, safety, environmental, ethical, legal and 

societal effects of these technologies considerably lags behind.  

In order for a responsible development of nanotechnologies to work, risk assessment procedures 

should be established and the results should subsequently be implemented into risk management. 

To come to sensible decisions in risk management, stakeholders need to be able to identify 

nanomaterials, know the different types of hazards involved, estimate release and exposure, and 

detect and measure the nanomaterials in the corresponding surroundings.  

How to apply adequate oversight when the state of scientific knowledge is not adequate is one of the basic 

dilemmas in developing and applying 21
st
-century oversight mechanisms. In most cases, the science related to risk 

will be primitive and uncertain, but the potential risks will be serious enough so that lack of oversight will not be an 

acceptable option (Davies, 2009). 

The key uncertainties include the agreement on definitions and the development of adequate 

metrology and methodology to detect, quantify, characterise and assess nanomaterials: 

I) Uncertainties about terminology and definitions. Since there exists no standardised definition of 

άƴŀƴƻέΣ ŘƛŦŦŜǊŜƴǘ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǊŜƎǳƭŀǘƻǊȅ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ƴŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƴŀƴomaterials are 

used depending on the regulatory subject and sector of application, rendering communication 

ŎƻƳǇƭƛŎŀǘŜŘΦ {ƛƴŎŜ άƴŀƴƻǘŜŎƘƴƻƭƻƎȅέ ŀǎ ŀ ǎƛƴƎƭŜ ǘŜŎƘƴƻƭƻƎȅ ŘƻŜǎ ƴƻǘ ŜȄƛǎǘ ōǳǘ ǊŀǘƘŜǊ ǊŜǇǊŜǎŜƴǘǎ ŀƴ 

imaginary set of possibilities and promises to take influence at the level of atoms and molecules, a 

ŎƘŀǊŀŎǘŜǊƛǎŀǘƛƻƴ ƻŦ ǿƘŀǘ ƛǎ άƴŀƴƻέ ƛƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŎŀǎŜ Ƙŀǎ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ǘƻ ōŜ ŎƭŜŀǊΦ  

A definition of nanoparticles based on their non-bulk size-dependent properties is needed to better focus future 

research efforts in nanotoxicology, and to compare the results of studies performed on particles of identical 

composition (Auffan, et al., 2009). 

II) Uncertainties in metrologies and methodologies to (reproducibly and reliably) characterise and 

test nanomaterials and their effects in the body and the environment. Existing analytic methods may 

not necessarily be appropriate for determining the distribution, partitioning and persistence of 

nanomaterials and nanosystems under various conditions. Although SCENIHR concluded that 

άŎǳǊǊŜƴǘƭȅ ŀǾŀƛƭŀōƭŜ h9/5 ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ ǘŜǎǘƛƴƎ ƻŦ ŎƘŜƳƛŎŀƭǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŀŘŜǉǳŀǘŜ ǘƻ ŘŜǘŜŎǘ 

ǇƻǘŜƴǘƛŀƭ ƘŀȊŀǊŘǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ŀǎ ǿŜƭƭέ (SCENIHR, 2007), the existing instruments 

for the detection, characterisation and in situ monitoring of nanomaterials, as well as common test 

procedures and risk assessment strategies will have to be validated and possibly adapted in terms of 

their appropriateness for use with manufactured nanomaterials. Maynard et al. therefore in 2006 

proposed to develop within one year the necessary strategic programmes that would enable relevant 

risk-focused research (Maynard, 2006)12. 

                                                           

12 Maynard et al. proposed to  

ω άŘŜǾŜƭƻǇ ƛƴǎǘǊǳƳŜƴǘǎ ǘƻ ŀǎǎŜǎǎ ŜȄǇƻǎǳǊŜ ǘƻ ŜƴƎƛƴŜŜǊŜŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ƛƴ ŀƛǊ ŀƴŘ ǿŀǘŜǊΣ ǿƛǘƘƛƴ ǘƘŜ ƴŜȄǘ оς10 yearsέ  
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The lack of a commonly accepted and validated standardised approach in terminology, 

nomenclature, test strategies and other methodologies represents a huge challenge in the process of 

initiating a coordinated, meaningful and timely assessment of nanomaterial risks. As long as scientific 

studies remain difficult or impossible to compare among each other, the evolving nanomaterial risk 

database will remain fragmentary, and the synergistic effect of standardised tests will complicate 

communication and a common approach in risk assessment. 

4.2.1 Ramping Up Risk Assessment 

Some specific hazards have been identified in the context of risk for human health and the 

environment (SCENIHR, 2009). For some nanomaterials, toxic effects on environmental organisms 

have been demonstrated, as well as the potential to transfer across environmental species, indicating 

a potential for bioaccumulation in species at the end of that part of the food chain. 

Even if a specific scenario is determined hazardous, for a risk there must be an exposure. Specific 

gaps exist on the level of hazard estimation and exposure assessment. For instance on detection and 

measurement of nanoparticles at the workplace and in the environment, the estimation of the 

amounts of nanomaterials present in products on the market plus the potential release of 

nanomaterials from these products into the environment. Finally, information on the uptake, 

distribution and possible modification of nanomaterials in the environment and within the body, as 

well as understanding and predicting the precise cause-and-effect chain of nanomaterials interacting 

with organisms and tissues is missing. 

I) Hazards have been observed by scientists for various nanoparticles, but it has so far been 

impossible to systematically identify causality between the observed hazards and specific physical 

and chemical properties. Transformation from dose-response relationships to safe no-effect levels or 

thresholds is hardly possible. For nanomaterials, mass is not a good measure for description of the 

effects. Characteristics as surface and number of particles appear to be a better measure. Apart from 

short-term toxicity and exposure, long-term issues have been reported to be evenly or even more 

critical. Finally, there is almost no epidemiologic data available of effects after constant, but low 

exposure to certain nanomaterials. 

II) Exposure related information is also reported to be scarce, which can mainly be attributed to the 

fact that currently the presence and characteristics of nanomaterials in the work place and in the 

environment cannot yet be measured and assessed reliably, and to the fact that the missing 

information on where possible sources of emission might be found. In addition, hardly any 

information is available on the concentration and form of the nanomaterials in the products and the 

potential release of them out of these products.  

In abovementioned context, a generalisation of risk assessment findings among different 

nanomaterials is not meaningful; a strict case-by-case approach is therefore necessary (SCENIHR, 

2009).  

                                                                                                                                                                                     

ω άŘŜǾŜƭƻǇ Ǌƻōǳǎǘ ǎȅǎǘŜƳǎ ŦƻǊ ŜǾŀƭǳŀǘƛƴƎ ǘƘŜ ƘŜŀƭǘƘ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ƻŦ ŜƴƎƛƴŜŜǊŜŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ƻǾŜr their entire life, 

ǿƛǘƘƛƴ ǘƘŜ ƴŜȄǘ р ȅŜŀǊǎέ 

ω άŘŜǾŜƭƻǇ ŀƴŘ ǾŀƭƛŘŀǘŜ ƳŜǘƘƻŘǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǘƻȄƛŎƛǘȅ ƻŦ ŜƴƎƛƴŜŜǊŜŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎΣ ǿƛǘƘƛƴ ǘƘŜ ƴŜȄǘ рςмр ȅŜŀǊǎέ 

ω άŘŜǾŜƭƻǇ ƳƻŘŜƭǎ ŦƻǊ ǇǊŜŘƛŎǘƛƴƎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ƻŦ ŜƴƎƛƴŜŜǊŜŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ and human health, within 

ǘƘŜ ƴŜȄǘ мл ȅŜŀǊǎέ 
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4.2.2 Adapting the Regulatory Framework 

The big challenge for regulators of nanomaterials and technologies is to ensure a certain level of 

safety without stifling innovation and be sure of social acceptance of the technology (Bowman, et al., 

2009). However, the high level of scientific uncertainty surrounding EHS risks complicates the 

evaluation of the adequacy of regulatory responses, and regulations need to be flexible to 

accommodate newly emerging risks while assuring the public that existing products in the 

marketplace are safe. Nanotechnology regulators on both sides of the Atlantic are keen to avoid a 

situation where scientific uncertainty amplifies risk perceptions by a sceptical public, as was the case 

in the early debate about genetically modified food (Falkner, et al., 2009). 

Although the lagging of risk research behind commercial exploitation of a new technology can be 

explained by the emerging nature of any new technology and that business interests as the main 

driver to commercially push a technology, the existing uncertainties in identifying, assessing and 

quantifying risks related to nanotechnologies remain a huge challenge to those in charge of 

oversight, control and ensuring a certain level of safety to consumers, employers and the public. 

Current regulatory systems are designed on the basis of quantitative cause-and-effect-relations, 

clear thresholds and accepted levels of risk taking. However, many of the necessary prerequisites to 

build such evidence-based regulations for manufactured nanomaterials to control their manufacture, 

processing, use and disposal are (at least in parts) not available yet.  

In many current regulatory systems such as those for chemical substances under REACH and TSCA, 

regulatory requirements and triggers are established referring to mass based thresholds and annual 

production volumes. Due to their tiny size, nanoparticles possess a multiplicatively increased surface 

in relation to their volume and mass, which is connected to an increased chemical activity. It is feared 

that due to (still) low production volumes of many manufactured nanomaterials, they will slip 

through the regulatory net and remain unregulated. The existing mass or volume parameters have 

therefore widely been acknowledged to be inadequate in the case of nanomaterials for regulatory 

purposes.  

Among the regulatory issues under discussion, it has been suggested to review existing regulatory 

frameworks regarding their ability to allow identification of manufactured nanomaterials for 

regulatory purposes (whether they are able to distinct nanomaterials from non-nanomaterials and 

therefore apply specific rules, if necessary) and whether the current mechanisms of distinguishing 

ŀƴŘ ǘǊŜŀǘƛƴƎ ŘƛŦŦŜǊŜƴǘ ŎƘŜƳƛŎŀƭ ǎǳōǎǘŀƴŎŜǎ ŀǊŜ ŀƭǎƻ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ǘƘŜ άƴŜǿέ Ŏƭŀǎǎ ƻŦ ƴŀƴƻǎŎŀƭŜ 

substances. The necessary adaptations of current regulations (e.g. in chemicals legislation) are 

currently under debate in the USA and in the EU. Under REACH, however, the distinction between 

άƴŜǿέ ŀƴŘ άŜȄƛǎǘƛƴƎέ ŎƘŜƳƛŎŀƭǎΣ ŀǎ ōŜƛƴƎ ƳŀŘŜ ōȅ Ƴŀƴȅ ƻǘƘŜǊ ǊŜƎǳƭŀǘƻǊȅ ǎȅǎǘŜƳǎΣ Ƙŀǎ ƭŀǊƎŜƭy been 

eliminated and all chemicals have to be registered, tested and updated regularly. 

While some regulatory systems in the cases in which the scientific evidence is not conclusive 

όάǳƴŎŜǊǘŀƛƴǘȅάύ ŀƭƭƻǿ ǊŜŦŜǊǊƛƴƎ ǘƻ ŀ άǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘέ ǘƻ ǿŀǊǊŀƴǘ regulatory actions, new 

models for risk governance have been sought and are currently discussed as alternatives or 

complements to existing regulations. Such approaches encompass voluntary measures in 

nanotechnology risk governance such as codes of conduct, risk management systems or data 

reporting programs. Nevertheless, it remains unclear to what extent such voluntary systems might fill 

the gap that is left open by traditional regulations, and at what price, i.e. concerning the question 
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whether all or just few players would participate, and to what extent such voluntary efforts would be 

transparent and trustworthy.  

Industry advocates have claimed that strict and early regulations in the nanotechnology sector bear 

the risk of unnecessary overregulation and therefore, by burdening immense costs to industries, 

innovation and financial investment might be hampered. On the other hand, it is also clear that 

regulatory uncertainty might hamper innovation and restrain financial investments to this sector. 

Here, too, authorities and regulators need to find the right balance and the appropriate instruments 

to support innovation while at the same time preventing unexpected damage from materialising. 

bŜǾŜǊǘƘŜƭŜǎǎΣ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ άǘǊǳŜ Ǌƛǎƪǎέ ƻŦ ƴŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ǘƘŜƛr applications cannot at least be 

roughly estimated and included into the risk portfolios and insurance policies of companies, the risk 

transfer mechanism through insurance companies will be interrupted. 

In the light of the predominant lack of super ordinate regulatory frameworks which would explicitly 

address nanotechnologies, some nations and even municipals have begun to implement individual 

programmes and measures on their own initiative, sometimes also encompassing more stringent 

regulations. However, it has been criticised that allowing the development of a patchwork of 

individual solutions on the national and municipal level leads on the one side to a complicated 

regulatory situation (which is difficult to cope with for manufacturers) and also leads to a need for 

later adaptation, which is resource intensive. 

4.2.3 Uncertainties in Future Projections of Nanotechnologies 

Just as the prospected benefits of future nanotechnologies are likely to increase with time, so the 

impacts on our lives are also expected to grow. One widely referenced projection classifies different 

ƴŀƴƻǘŜŎƘƴƻƭƻƎȅ άƎŜƴŜǊŀǘƛƻƴǎέ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ŎƘŀǊŀŎǘŜǊΦ CƛǊǎǘ ƎŜƴŜǊŀǘƛƻƴ ƻƴŜ 

ŀǇǇƭƛŎŀǘƛƻƴǎ ŀǊŜ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǇŀǎǎƛǾŜ ƴŀƴƻǎǘǊǳŎǘǳǊŜǎέ ǿƘƛŎƘ ƛƴǾƻƭǾŜ ŜΦƎΦ ƴŀƴƻǎǘǊǳŎǘǳǊŜd 

or ultra-thin surface coatings (Renn, et al., 2006) which among others enable the manufacturing of 

nanostructured coatings, polymers and more reactive catalysts (Falkner, et al., 2009). Second 

generation applications include evolving function nanostructures such as, e.g., reactive 

nanostructured materials, which may lead to nanoparticles for targeted drug delivery systems. Both 

first and second generation nanotechnologies are currently in the research and/or development and 

commercialisation stage. Third and fourth generation nanotechnologies are expected to be 

materialised in the more distant future and deal with integrated nanosystems (e.g. artificial organs 

built from the nanoscale) and molecular nanosystems (molecule by molecule design or self-

assembling nanostructures).  

In the nature of rapid technological change and unpredictable commercialisation paths, the 

uncertainties about the impacts of nanotechnologies increase beyond the second generation of this 

model. As applications move towards more complex domains where bio-, information and 

nanotechnologies converge, and the scope of innovations increases, societal concerns will move into 

more contentious moral and ethical terrains. As technologies converge, a shift may be from risk to 

underlying ethical values (Satterfield, et al., 2009). Future generations of nanotechnologies are 

therefore expected to exacerbate the governance challenge. For example, the contentious areas of 

human enhancement has no EC regulatory framework. 
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4.2.4 Ethical, Legal and Broader Societal Impacts of Nanotechnologies (ELSA) 

As recent discussions in the EU and elsewhere demonstrate, developments in science and technology 

cannot take place independently from the expectations and needs of the society. However, because 

much of the potential anticipated for nanotechnologies is still at the research stage, considerable 

ǳƴŎŜǊǘŀƛƴǘƛŜǎ ŀƭǎƻ ŜȄƛǎǘ ǊŜƎŀǊŘƛƴƎ ǘƘŜƛǊ ǎƻŎƛŜǘŀƭ ƛƳǇŀŎǘǎΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ ƳƻǊŜ άǾƛǎƛƻƴŀǊȅέ 

developments.  

ELSA studies of nanotechnologies have therefore tended to be anticipatory, encompassing a broad 

range of topics including the values and goals which drive the research and its priorities, as well as 

issues more specific to the emerging applications. The enabling character of many nanotechnologies 

means that they tend to give important new dimensions to existing issues, more than they raise 

completely new ones.  

Taking examples from various areas of nanotechnology, issues include the social impact of a 

predictive approach to medicine, based on rapid and widespread diagnostic tools; issues of privacy 

and surveillance, prompted by the potential of tiny monitoring devices; novel nano-enabled foods; 

justice and equity in access to the benefits of nanotechnologies, the risk-benefit balance for 

consumer products using nanoparticles, military uses and human enhancement potential. Legal 

aspects include liability, to what extent new regulation is required, voluntary or mandatory controls.  

The societal dimension of nanotechnology research forms an integral part of the integrative, 

responsible and safe approach set out by the European Commission in the European Strategy for 

nanotechnology (2004), and developed further in the Action Plan on nanotechnology (2005) and its 

first and second Implementation Report (2007). In these Commission Communications it is clearly 

stated that nanotechnology must be developed in a responsible way, within an open dialogue that 

involves the public and that enables interested people to reach their own informed and independent 

judgements (European Commission, 2008c). A range of ELSA initiatives are seeking to assess the 

relevant issues and to engage wider publics, to stimulate the broader societal dialogue which these 

and other studies call for. This discussion seeks to expose the technological goals and political 

decision making to societal expectations and concerns. 

4.2.5  Public Engagement 

This commitment of the EC, and some particular member states such as the UK, Germany, France 

and the Netherlands, to wider stakeholder and public interaction on nanotechnologies has resulted 

in considerable funds spent on dialogue processes in several countries, e.g. through the 

Nanotechnology Engagement Group in the UK (Gavelin, et al., 2007), or the study on what consumers 

want to know about nanotechnologies in Germany (Grobe, et al., 2008). Different initiatives on public 

engagement, such as the recent Deepen project, have shown that the public has an interest to be 

included in shaping the development of nanotechnologies and urged policy makers to be innovative 

in finding ways to ensure the public is given a say in the decision making process.  

Since the very beginning of the nanotechnology evolution, most stakeholders have agreed that the 

lessons from the GMO debate should be learned and this time the broader public must be included 

in an άƛƴŎƭǳǎƛǾŜέ ǇǊƻŎŜǎǎ of debating the benefits and risks of nanotechnologies. Formerly public 

communication was seeƴ ŀǎ ŀ ƻƴŜ ǿŀȅ ǇǊƻŎŜǎǎ ōȅ ǿƘƛŎƘ ǇŜƻǇƭŜ ǿŜǊŜ ƎƛǾŜƴ ΨƻōƧŜŎǘƛǾŜ ŦŀŎǘǎΩ ŀōƻǳǘ 

the technology, and it was expected that this would lead to its general acceptance. After the GMO 
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debate, it has become more generally recognised that many other factors than scientific information 

affect the way lay people view new technologies. Most engagement now adopts a more inclusive 

approach, which imparts information but presents it as part of a two-way dialogue which aims to 

hear from public views and reactions. On the policy side, the aim is to elicit indicators of significant 

concern from non-involved members of the public (as opposed to stakeholder organisations) and 

hopefully also to promote a sense of involvement and trust. The latter depends on the extent to 

which policies are open to adaptation, which may vary considerably. If not done sensitively, 

engagements may risk being seen as mere window dressing for policies which were not prepared to 

be changed. Engagement should be done if people are made aware at the outset of what they can 

expect to happen in the policy process and get feedback on what actually happened. 

Various studies show that at the present time, the public does not have a strong awareness of the 

nature and potential benefits and risks of nanotechnologies. Typically, in response to broad 

presentations about nanotechnologies, people see potential benefits but also express concern at 

risks from nanoparticles, as well as wishing to be more included in setting policy priorities (e.g. 

Gavelin, et al., 2007). Relatively little engagement has been done on more specific issues, so far. Thus 

while the public has been included in some sort of basic discussion on nanotechnologies and their 

risks and benefits, there has been limited engagement on fundamental and broader ELSA 

implications which must also be considered by a Governance Platform. Of particular importance are 

issues such as technological enhancement of physical and cognitive abilities, manipulation of living 

organisms at the level of living cells, nanotechnology in relation to food, issues of data privacy, and 

on issues such as access to and distribution of nanotechnology knowledge among different groups of 

the world population. The dialogue on these topics usually takes place mainly at an expert level 

which is so far not easily accessible by the public. 

A number of studies have noted public concern about the potential of nanotechnology to exacerbate 

global inequities. There is a wide gap in levels of control and power among the countries who are 

promoting and implementing nanotechnology, and those who will be impacted by it (Renn, et al., 

2006). It is expected that some nanotechnologies might exacerbate the friction between developed 

and developing countries, especially the poorer ones, whose priorities and urgent needs are 

ƳŀǊƎƛƴŀƭƛǎŜŘ ōȅ ΨƘƛƎƘ ǘŜŎƘΩ Ǝƻŀƭǎ ǘŀǊƎŜǘŜŘ ŀǘ ƳŀǊƪŜǘǎ ƻŦ ǘƘƻǎŜ ǊƛŎƘ ŜƴƻǳƎƘ ǘƻ ŀŦŦƻǊŘ ǘƻ ǇŀȅΦ Lǘ ƛǎ ƴƻǿ 

a question of urgency in nanotechnology development how such inequitable development could be 

prevented and how the knowledge and potential applications of nanotechnologies can take into 

account already this grossly uneven global context. 

4.2.6 Knowledge Transfer and Education  

Other deficiencies can be identified in the approaches to education and the dissemination of 

knowledge. As nanotechnologies gain increasing commercial importance and penetrate our daily 

lives, an ever larger number of people will be in contact with nanotechnologies and will be using 

them in their professional practice.  

Despite the increasing importance of nanotechnologies for research and development and many 

areas of our daily lives, however, there are only very few practical teaching aids and learning 

materials available to support teachers in mediating the necessary skills and knowledge. 

Nevertheless, implementation of nanotechnologies in the basic and professional education presents 

an opportunity to reach broad parts of society and ensure the transfer of certain basic knowledge 
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which is necessary to lead an informed discussion on nanotechnologies and their implications. 

Existing initiatives and projects which could fulfil an educational purpose are NanoSMILE (developed 

under the EU FP6 project Nanosafe2), nano&me or the Swiss Nano-Cube project (under 

development). 

In terms of the technical communication and the transfer of knowledge among stakeholders in the 

supply chain, significant deficits have been identified. Nanotechnologies and manufactured 

nanomaterials introduce a new category of substances which are not explicitly covered by the 

existing systems and therefore currently slip through the net. Nevertheless, nanospecific information 

on the properties and potential risks needs to be available along their life cycle in order to correctly 

handle nanomaterials. The current material safety data sheet (MSDS), the standard tool to transfer 

information on the risks and the appropriate handling of chemical substances, needs to be adapted 

for nanomaterials.  

The transfer of safety information between companies (manufacturers), regulators (authorities) and 

the public outside the requirements of the MSDS is often hampered by claims of confidentiality of 

data, retaining the development or disclosure of data due to (legitimate) confidentiality reasons. 

Although the appointment to the confidentiality of data is not a problem generic to 

nanotechnologies only, in the current situation of a lack of reliable and validated data on the safety 

of manufactured nanomaterials it is expected to hamper the progress in the validation and the 

development of additional health and safety data on manufactured nanomaterials significantly. It has 

therefore been suggested to put the requirement to disclose safety relevant information in legally 

enforceable terms and make those who hold the proprietary information legally responsible of those 

working with the nanomaterial. The need to keep confidential such information is however 

advocated, in particular by industry people. 

tǳōƭƛŎ ŀǳǘƘƻǊƛǘƛŜǎ ŀǊŜ ŦŀŎƛƴƎ ǾŀǊƛƻǳǎ άǳƴŎŜǊǘŀƛƴǘƛŜǎέ ƛƴ ǊŜƎŀǊŘǎ ƻŦ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ǿƘƛŎƘ ǇǊŜǾŜƴǘ ǘƘŜƳ 

from implementing clear rules and regulations, and which essentially render them incapable at this 

time to communicate clear messages of whether certain applications of nanotechnology are to be 

ǊŜƎŀǊŘŜŘ άǊƛǎƪȅέ ƻǊ άǎŀŦŜέΦ Communication in a situation of uncertainty represents a new challenge 

to regulators and authorities, and their traditional role of defining rules and penalties based on 

(scientific) evidence is complicated in the case of manufactured nanomaterials as such evidence is 

only fragmentary at best or inconsistent. Regulators have therefore been looking for alternative 

approaches to fulfil their statutory duties. It is currently under debate whether the current regulatory 

frameworks are of the necessary flexibility to allow such alternative approaches to conventional 

regulation, and whether such approaches are sufficiently effective to replace conventional regulatory 

processes.  

The Organization for Economic Co-operation and Development (OECD) takes a central role in the 

process of coordinating information exchange and data development between the developed 

nations, for example by coordinating the international efforts to generate toxicity data on 14 

nanomaterials currently in use (see section 4.2.7 and section 5.6.3). While the OECD represents the 

foremost and major multi-national institution with a direct link to national policymaking engaged in 

the nanotechnologies development issue, other institutions of more informal or voluntary character 

such as the United Nations Environmental Programme (UNEP) and the International Organization for 

Standardization (ISO) are also deeply engaged or have recently announced an increased engagement 

in this area. 
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4.2.7 Coordination, Cooperation and International Harmonisation 

The research, development and commercialisation of nanotechnologies involves many nations 

globally, from industrially highly developed countries to emerging countries, and also many 

developing countries have indicated interests in nanotechnologies or launched their own research 

and development initiatives. The roles of the different countries in the nanotechnology development 

chain are diverse and depend on their development status. It is therefore argued that an integrated 

governance approach for anticipatory and corrective measures is necessary for an emerging 

technology that will have trans-boundary and global implications (Renn, et al., 2006). 

Coordination of policy at national and international levels may be significantly challenged by the 

increasing list of government departments and agencies involved with nanotechnologies. 

Traditionally, regulatory organisations and measures are fragmented by the area of jurisdiction 

(subject), type of regulation (product, process, etc.), intervention levels and national and 

international harmonisation of assessment and management procedures (or the lack thereof)13. This 

however makes it difficult to implement life-cycle considerations for chemicals and products, and in 

particular concerning nanotechnologies which are used in a variety of sectors, applications and 

industries, such fragmentation of regulatory authorities and controls makes it difficult to implement 

a consistent regulatory framework. In addition, the fragmentation increases the need for inter-

agency coordination, communication and cooperation. 

As the dispersal of nanomaterials and evolving nanostructures may not be confined or containable 

within certain areas or countries there is the potential for risks to cross international borders. 

However, there is no international framework at this time yet which would allow addressing the risk 

governance of nanotechnology on a global level and which would provide means of enhancing 

consistency in such issues among the nations. Nevertheless, the topic has been taken up within the 

series of informal International Dialogue meetings on Responsible Research and Development of 

Nanotechnology (March 2008 in Brussels), and within the Strategic Approach to International 

Chemicals Management (SAICM), International Conference on Chemicals Management (ICCM), 

second session in May 2009 in Geneva as an emerging issue. Differences in national regulations and 

their application may make it difficult for companies to manufacture standardised products and use 

standardised production processes, and the significantly new properties and issues of 

nanotechnology may allow for the transfer of risk, as when products are developed in a country with 

weaker controls and exported worldwide (Renn, et al., 2006). 

Although several international institutions and programmes have been established with the 

intention to foster standardisation, co-operative development of health and safety data and 

harmonisation among involved nations (e.g. through OECD or ISO programmes on nanotechnologies, 

see section 5.6.3), such approaches usually do not have a focus on coordination of regulatory issues, 

and many current national and international systems may be inadequate for coping with the unique 

properties of nanomaterials. Existing international agreements dealing with the health hazards of 

materials tend to establish moratoria on well recognized and highly toxic pollutants only, and 

                                                           

13 This situation is clearly underlined by the EESC opinion that reports: ά¢ƘŜ 99{/ Ǉƻƛƴǘǎ ƻǳǘ ǘƘŀǘΣ Ƨǳǎǘ ŀǎ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ ŘƛǎŎƛǇƭƛƴŜǎ ŀƴŘ 

many sectors involved [in nanotechnologies], there is a similarly large number of relevant Community legislative and regulatory instruments 

(more than 90). The transparency of Community legislation and its ease of understanding by the public may be undermined by its 

ŎƻƳǇƭŜȄƛǘȅέ (European Economic and Social Committee, 2009). 
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therefore cannot serve as models for establishing international proactive risk management programs 

for nanotechnology where hazard information is only just emerging (Murashov, et al., 2009).  

4.3 Dynamic Developments Need a Dynamic Framework 

The increasingly rapid pace of nanotechnology development and commercialisation has obviously 

come into conflict with the lagging of the development of health and safety data and the necessary 

validation and potential adaptation of the current regulatory frameworks. It is uncertain whether the 

established governance systems are actually capable of adequately handling nanotechnologies and 

the corresponding applications within their frameworks, and it is thus feared that nanotechnologies 

and nanomaterials may cause damage to health and the environment before appropriate strategies 

based on quantitative risk assessment can be implemented. This may be conceived as one of the 

main reasons why many stakeholders call for the implementation of a precautionary approach in 

order to avoid such damage from accumulating, and in order to prevent that public backlash on 

nanotechnologies in general would lead to reactions similar to those observed with genetically 

modified organisms in recent years. 

The current uncertainties about the potential risks of applications of nanotechnologies and the highly 

dynamic developments represent a particular challenge to regulators. Current governance and 

regulatory systems represent learned knowledge and experience from bulk and micro technology, 

and the adaptation of these regulatory systems is a reactive process which might leave workers and 

the public unprotected in the meantime. Nevertheless, a lot of information is currently already 

available and being developed as the emerging technology rapidly evolves and new safety and health 

information is generated under a large number of research initiatives. Regulatory agencies and 

ǇƻƭƛǘƛŎƛŀƴǎ ŀǊŜ ŦŀŎƛƴƎ ǘƘŜ ǇǊŜǎǎǳǊŜ ǘƻ ǇǊƻǾƛŘŜ άƧǳǎǘ ƛƴ ǘƛƳŜέ ŘŜŎƛǎƛƻƴǎ ƻƴ ƴŀƴƻ Ǌƛǎƪ ƎƻǾŜǊƴŀƴŎŜ ǳƴŘŜǊ ŀ 

lack of scientific evidence.  

On the other hand, however, complete understanding of the mechanisms of risks does not need to 

be established prior to initiating appropriate measures to reduce potential risks. While the hazard 

side of risk still suffers from fundamental uncertainties which prevent many stakeholders from 

establishing sensible rules and measures, the exposure side of risk represents a good point to attack 

and many existing principles are well established and applicable for nanomaterials. In this light, 

rather than to wait until scientific evidence on hazards and mechanisms of harm will be clarified, 

establishing early measures regarding exposure mitigation seem very well possible already today.  

Nevertheless, such early measures must be designed to be flexible and adaptable in the light of 

considerable scientific evidence expected to be evolving during the next decades. Even so, under 

such dynamic circumstances as represented by nanosciences and nanotechnologies, public 

perception and acceptance of certain areas of nanotechnologies might change ς a factor that has to 

be taken into account in the design of governance measures. 

As our knowledge about the characteristics and impacts of nanotechnologies, nanomaterials and the 

corresponding applications will increase and it can be expected that an adaptation of the regulatory 

approaches as well as the governance framework will certainly be necessary and should be provided.  

To assure that a governance framework is dynamically adapted to the state of science and 

technology, keeps pace with progress of research and development and takes into account 

(changing) public attitude and responsiveness, it needs to be determined to what extent an 
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appropriate governance approach can be based on existing, conventional approaches and principles, 

or whether a novel approach needs to be developed and implemented. The proposed Governance 

Platform will therefore also suggest means to align the current governance framework towards an 

adaptation of the regulatory tools and procedures according to the evolving scientific knowledge and 

potential changes in the public perception.  
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5 Stakeholder Opinions on Nano Governance 
 

The following sections of this report serve the purpose of summarising and aggregating the 

comments and opinions which have been collected during the two-staged FramingNano Delphi 

consultation and those comments which emerged during the FramingNano Multi-Stakeholder 

Workshop in Brussels on the 26th of February 2009 and the FramingNano Expert Workshop in 

St.Gallen on the 29th/30th of October 2009.  

The opinions and comments collected within the FramingNano consultative phase are put in relation 

to further opinions found in the literature and in other stakeholder opinion gathering processes14. 

This should widen the focus of the opinion gathering process and enable us to identify issues of 

common agreement or potential controversy. 

Since the main methods of opinion gathering have been Delphi consultations and expert workshops, 

the resulting answers are mainly of qualitative character. Any statistical interpretation of the results 

will therefore not be meaningful. While statements from external sources (e.g. from the literature) 

are labelled with the name and organisation of origin, comments from participants of the 

FramingNano activities are anonymous and therefore referenced to with indication of the type of 

organisation only.  

This section is divided into five broader sections which allow the allocation of the opinions and 

comments gathered in the consultative phase of FramingNano to broader topics. This disposition also 

loosely follows the challenges identified and briefly outlined in section 2.4 above. 

5.1 Principles Underlying Governance and Regulation 

Good governance of nanotechnologies is often referred to as being underpinned by a number of 

fundamental principles. These principles are underlying the European code of conduct for 

responsible nanosciences and nanotechnologies research (European Commission, 2008b) and include  

¶ meaning: N&N research activities should be comprehensible to the public. They should 

respect fundamental rights and be conducted in the interest of the well-being of individuals 

and society in their design, implementation, dissemination and use; 

¶ sustainability: N&N research activities should be safe, ethical and contribute to sustainable 

development and should not harm people, animals, plants or the environment; 

                                                           

14
 One such source of reference is a Delphi exercise from Germany, which has been conducted by the Federal Institute for 

Risk Assessment (BfR) in 2006. In this study, 100 experts were invited to indicate and estimate potential risks of 
nanotechnology applications in foods, cosmetics, surface coatings and textiles. One third of the participating experts were 
from industries, one third from scientific institutions and one third from institutions engaged in the risk research area of 
nanotechnologies (BfR, 2009). 

!ƴƻǘƘŜǊ ǾŀƭǳŀōƭŜ ǎƻǳǊŎŜ ƛǎ ǘƘŜ ǊŜǇƻǊǘ ōȅ ǘƘŜ wŜǎǇƻƴǎƛōƭŜ bŀƴƻ CƻǊǳƳ όά! .ŜŀŎƻƴ ƻǊ Ƨǳǎǘ ŀ [ŀƴŘƳŀǊƪΚέύ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ 
many expert statements on the issue of nanotechnology governance and regulation (Responsible Nano Forum, 2009). 
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¶ precaution: activities should be conducted in accordance with the precautionary principle so 

as to avoid any negative environmental, health and safety impact;  

¶ inclusiveness: transparency and respect for the legitimate right of access to information, and 

openness to all stakeholders;  

¶ excellence: applying the best scientific standards, including standards underpinning the 

integrity of research and standards relating to Good Laboratory Practices;  

¶ innovation: governance of N&N research activities should encourage maximum creativity, 

flexibility and planning ability for innovation and growth;  

¶ accountability: researchers and research organisations should remain accountable for the 

social, environmental and human health impacts that their N&N research may impose on 

present and future generations. 

Recently, the European Economic and Social Committee (EESC) released an opinion (European 

Economic and Social Committee, 2009) regarding the Communication from the Commission to the 

European Parliament, the Council and the European Economic and Social Committee on regulatory 

aspects of nanomaterials (Commission of the European Communities, 2008), where the EESC stated 

that it supports the principles set out in the code of conduct on nanotechnologies and considers 

them also to be valid for the revision of the European legal and regulatory framework for N&N.  

The above and some other principles15 have been presented to Delphi participants both in the first 

and the second Delphi consultation in order to learn their opinion on the relevance and priority of 

the corresponding principles. The results are summarised in the following paragraph. 

5.1.1 Weight of Principles 

The principles considered by the Delphi respondents the most important (scores 4 or 5 of 5) for the 

governance of nanotechnology were, in descending order: 

ω Transparency (37/40) 

ω Health & Safety at Work (37/40) 

ω Public Safety (36/40) 

ω Scientific integrity (36/40) 

ω Responsibility (35/40) 

ω Openness (34/40) 

ω Environmental protection (33/40) 

ω Sustainability (32/40) 

ω Accountability (31/40) 

                                                           

15 Flexibility, meaning, excellence, innovation, ability to adapt / promote innovation, ability to promote self-regulation and protection of 

intellectual property. 
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ω Maintaining the quality of science (30/40) 

ω Providing legal certainty (29/40) 

ω Precautionary principle (29/40) 

Overall, all principles received high ratings, and individual comments have been made on many 

different list items. Obviously, both EHS (e.g. health and safety at work, environmental protection) 

and ELSA principles (e.g. transparency, accountability) have received similarly high ratings. 

The lowest ratings in terms of the number of respondents indicating an importance of 4 or 5 were 

attributed to  

ω Protection of intellectual property (16/40) 

ω Ability to promote self-regulation (16/40) 

ω Inclusiveness (17/40) 

ω Excellence (18/40) 

ω Meaning (19/40) 

ω Innovation (20/40) 

In ǇŀǊǘƛŎǳƭŀǊΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ άǇǊƻǘŜŎǘƛƻƴ ƻŦ ƛƴǘŜƭƭŜŎǘǳŀƭ ǇǊƻǇŜǊǘȅέΣ ǘƘŜ ǊŜǎǇƻƴǎŜǎ ƛƴŘƛŎŀǘŜŘ ŀ ƘƛƎƘƭȅ 

ƛƴŎƻƴǎƛǎǘŜƴǘ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻƴ ǘƘƛǎ ƛǎǎǳŜΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ άƛƴŎƭǳǎƛǾŜƴŜǎǎέΣ ǿƘƛŎƘ ƛǎ 

considered a fundamentally important and much discussed principle among many stakeholders, 

received strikingly low ratings. 

¢ƘŜ ǎǘǊƻƴƎŜǎǘ ŀƎǊŜŜƳŜƴǘ ŦǊƻƳ ǊŜǎǇƻƴŘŜŜǎ ǊŜƎŀǊŘƛƴƎ άǊŜǎǇƻƴǎƛōƛƭƛǘȅέΣ ǿƘƛŎƘ ƛǎ ŀ ƪŜȅ ŀǎǇŜŎǘ ƻŦ 

governance and has correspondingly been rated very high, was with the statements concerning: 

ω responsible development in terms of EHS issues (39/40) 

ω responsible development in terms of the means of supporting the participation of key 

stakeholders (33/40) 

ω responsible development in terms of ELSI issues (32/40) 

ω responsible development in terms of providing suitable tools for communication (31/40) 

ω taking a visionary view in terms of long-term planning in relation to societal needs (31/40) 

ω responsible development in terms of developing methods/tools to support risk governance 

(30/40) 

ω responsible development in terms of providing a suitable framework for oversight (30/40) 

9ǎǇŜŎƛŀƭƭȅ ǘƘŜ ƘƛƎƘ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ƛǘŜƳ άǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎέ ǎǘŀƴŘǎ ƛƴ 

ŎƻƴǘǊŀǎǘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ƭƻǿ ǊŀǘƛƴƎ ŦƻǊ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ άƛƴŎƭǳǎƛǾŜƴŜǎǎέ ŀōƻǾŜΦ .Ǌƻader inclusiveness 

seems to be viewed therefore with some ambiguity, maybe pointing to the fact that although many 

ǎǘŀƪŜƘƻƭŘŜǊǎ ŎƻƴǎƛŘŜǊ ƛǘ ǎŜƴǎƛōƭŜ ǘƻ άǎǳǇǇƻǊǘ ǘƘŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎέΣ ǘƘŜȅ ǘŀƪŜ ŀ 

ǊŜŀƭƛǎǘƛŎ ǾƛŜǿ ŀōƻǳǘ ǘƘŜ ōǊƻŀŘŜǊ ǇǳōƭƛŎΩǎ ƛnterest (so far) to participate in inclusive processes about 

nanotechnology governance. 

Regarding any specific actions which were proposed by the stakeholders for individual principles, 

άŎƻƳƳǳƴƛŎŀǘƛƻƴέ ǿŀǎ ƳŜƴǘƛƻƴŜŘ ƻŦǘŜƴΦ hƴŜ ǊŜǎǇƻƴŘŜƴǘ ƳŜƴǘƛƻƴŜŘ ǇǊƻ-active communication, 
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another labelling, and a third stakeholder pointed to the important role of communication and 

education tools involving the broader public.  

5.1.1.1 Precautionary Principle 

A precautionary approach advocates taking action even when a chemical poses only a possible threat 

to human health or the environment, rather than waiting for complete scientific proof of cause and 

effect to evolve. This may prevent damage in the phase during which new information is developed.  

REACH explicitly declares that its provisions are underpinned by the precautionary principle (REACH 

Article 1(3)), a point that is often advocated by NGOs. This commitment supports the paradigm of a 

pro-ŀŎǘƛǾŜΣ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘ ƛƴǎǘŜŀŘ ƻŦ ŀ άǿŀƛǘ-and-ǎŜŜ ŀǘǘƛǘǳŘŜέΦ Lƴ ǘƘŜ {/9bLIw tublic 

Consultation on Risk Assessment of Nanotechnologies, a strong precautionary approach was one of 

the main policy points brought forward by the participants (Bontoux, 2009). 

The proactive approach in terms of regulating or governing the responsible development of 

nanotechnologies is currently hampered by the prevalent uncertainties which render an efficient, 

science and evidence based regulatory approach practically impossible. In such cases, the application 

of a precautionary approach suggests to take action before scientific evidence has completely 

emerged, in order to protect human health and the environment.  

According to the European Commission, the precautionary principle should also underlie the risk 

assessment process, in that if there is uncertainty over scientific evidence (for example, conflicting or 

little data), the assessment should normally be based on the evidence that gives rise to the highest 

concern (worst case scenario) (European Commission, 2004). 

! άƭŀŎƪ ƻŦ ŀ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘέ when regulating nanomaterials is emphasized by the 

FramingNano Delphi panels, especially in relation to vulnerable population groups such as children 

and infants.  

We believe that there is an urgent need for regulatory action to avoid a "nano disaster": More and more consumer 

products are hitting the market, in many cases without potential risks being sufficiently clarified and although there 

is a clear indication for substantial risks for some nanomaterials, such as with CNTs (policymaking body). 

 [Main gaps in current national or European legislation concern the] [n]on-consideration of the precautionary 

principle, especially in relation to vulnerable population groups such as children and infants (NGO). 

Nevertheless, the precautionary principle has not been one of the principles which have been rated 

highest among the Delphi participants (see list under section 5.1.1). This might surprise in 

consideration of its inherent relevance in the case of manufactured nanomaterials where sound 

scientific knowledge is still largely missing.  

5.1.2 The Role of Policymakers and Regulators 

Much the same as with the current knowledge on information regarding nanomaterials in trade, in 

the early phase of technology development, regulators and others are often unable to base potential 

regulatory decisions on an accredited state of science and technology that describes the expected 

impacts of manufactured nanomaterials on human health and the environment upon certain levels 

of exposure. This may particularly be attributed to a lack of practical long-term experiences with 



 
 

57 Stakeholder Opinions on Nano Governance 

manufactured nanomaterials, and the only slowly increasing scientific evidence which is complicated 

by the need to balance conflicting research findings.  

Unsurprisingly, however, especially at this stage of technology development which is characterised 

by uncertainties, regulators often face considerable pressure to become active through a growing 

number of early-adopting industry players which engage in the new technology, and various NGOs 

which call for adequate control of any potential hazards. 

Traditionally, policy makers and regulators (public authorities) are considered responsible to ensure a 

certain (agreed) level of safety to the public. However, with the implementation of REACH, the 

burden of proof about the safety of chemicals, including nanomaterials, has shifted from the 

authorities to those who make available the products. Businesses and industries, in fact, are largely 

held responsible to ensure that their products are safe, and they are required to inform public 

authorities about new findings which would require an updated risk assessment. 

Most of the stakeholders in the FramingNano Delphi exercise basically agreed that policymakers and 

regulators are held responsible for the regulation of nanotechnologies. 

[Policymakers should] acknowledge that the chemical, physical, etc. properties of nanomaterials are newly 

ŘƛǎŎƻǾŜǊŜŘ ǇǊƻǇŜǊǘƛŜǎ ώΧϐ ŀƴŘ ŜȄŜǊŎƛǎŜ ŎƻƴǘǊƻƭ ŦǊƻƳ ǘƘŜǊŜ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǿƻǊƪŜǊǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎκƘŀƴŘƭƛƴƎ ǎǳŎƘ 

nanomaterials (public authority). 

Policymakers are responsible for the necessary regulatory framework, implementation and control (NGO). 

We need regulatory agencies able to strongly control industry and business and to stop activities if dangers are 

suspected (academia). 

Even so, the role of policy makers and regulators has been extended to also involve the definition of 

a general research strategy and allocation of the necessary funding. 

Policymakers should also ensure that funds are available for research institutions and foundations to fund 

independent research that could either validate or reject the EHS information generated by industry, business, etc., 

and to explore scientific issues not yet realized (academia). 

There have also been a few comments which clearly indicate that some stakeholders hold policy 

makers responsible to ensure a clear, transparent, and foreseeable governance framework. 

tƻƭƛŎȅƳŀƪŜǊǎ ǎƘƻǳƭŘ ŎǊŜŀǘŜ ŀ ώΧϐ ǊŜƎǳƭŀǘƻǊȅ ŜƴǾƛǊƻƴƳŜƴǘ ǿƘŜǊŜ ƛƴŘǳǎǘǊȅΣ ōǳǎƛƴŜǎǎ ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴǎ 

ŀǊŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ώΧϐ ƎŜƴŜǊŀǘŜ 9I{ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ŀƴŘ ǇǳōƭƛŎƭȅ ŘƛǎŎƭƻǎŜ ƛƴŦƻǊƳŀǘƛƻƴ ώΧϐ (academia) 

Stakeholders would like to see clarity on priorities, what action will be taken by when with what expected result and 

ǇǊƻƎǊŜǎǎ ώΧϐ ώ¢Ƙƛǎϐ ǊŜǉǳƛǊŜǎ ŎƭŜŀǊ ƭŜŀŘŜǊǎƘƛǇΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴŎȅ όbDhύΦ 

The responses emphasized the important role of and the expectation in policymakers and regulators. 

Public trust in the ability of public bodies to regulate NS&T for good of society was rated highly 

important by 3 out of 4 Delphi participants; a fact that has also been confirmed by other surveys.  

5.2 Barriers to Responsible Development 

A broad range of barriers have been mentioned in the two Delphi consultations and during the 

FramingNano Multi-Stakeholder Workshop which contribute to hamper a responsible development 

of nanotechnologies. 
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In the first Delphi panel, stakeholders were given a list of barriers which they were asked to rate 

according to their impact. While there was a spread of opinions concerning the importance of the 

listed issues as barriers, there was a discernible trend to consider the strongest barriers (scores 4 and 

5 of 5) to be, in descending order: 

ω Lack of standards or other voluntary tools (28/40) 

ω Lack of agreed common risk management methodologies (including risk assessment) (26/40) 

ω Lack of knowledge of the sector amongst those responsible for its governance (25/40) 

ω Lack of knowledge concerning nanotechnology risks (23/40) 

ω Inability of regulation to keep pace with scientific discovery/development (21/40) 

Obviously, the well-known knowledge gaps in methodologies, risk assessment, risk management and 

standardisation were rated highest. In the second Delphi panel, stakeholders were asked to further 

precise their opinion on barriers to responsible development by providing individual comments. The 

following list summarises a selection of them. 

ω Lack of characterized nanoparticles (regulatory authority). 

ω [ŀŎƪ ƻŦ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǘƻƻƭǎ ŦƻǊ ōƻǘƘ ǉǳŀƴǘƛǘŀǘƛǾŜ ŀƴŘ ǉǳŀƭƛǘŀǘƛǾŜ ŀƴŀƭȅǎƛǎΦ LŦ ȅƻǳ ŎŀƴΩǘ 

ƳŜŀǎǳǊŜ ƛǘΣ ȅƻǳ ŎŀƴΩǘ ŎƻƴǘǊƻƭ ƛǘ όǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅύΦ 

ω Lack of sufficient funds to speed up risk assessment research as so overwhelmingly much of 

the EU nanotechnology research budget is used for R&D. Independent and well financed 

research is necessary for informed judgments and decisions in weighing of risks (NGO). 

ω Fear of public backlash, resulting in lack of transparency about the use of nano, which in turn 

will erode trust (NGO). 

ω The lack of knowledge [...] of the research workers and users is the most important barrier to 

the responsible development of nanotechnologies (academia). 

ω 1. Lack of conscience and common sense by the users of nanotechnology. 

2. Lack of knowledge of nanotechnologies by those responsible for public media (industry). 

ω Economical interests, which can be in contrast with a regulation of the entire matter 

(academia). 

ω Lack of political will among key decision-makers and stakeholders to face the challenge and 

initiate what is needed to bring us on the path of responsible development of 

nanotechnology (academia). 

5.3 Priorities in EHS and ELSA Issues 

In this section, stakeholder opinions and observations on general environmental health and safety 

(EHS) issues as well as ethical, legal and societal aspects (ELSA) regarding manufactured 

nanomaterials will be presented and discussed. 
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5.3.1 Environmental Health and Safety Issues (EHS) 

It is commonly agreed, both in the scientific literature and among governments and regulators, that 

the science to identify and explain potential risks of manufactured nanomaterials is ways behind the 

commercial application of nanomaterials in processes and products. These uncertainties are 

considered a major barrier for a sustainable and responsible development of manufactured 

nanomaterials over the long term. 

Speaking at the FramingNano multi-stakeholder workshop in Brussels, a representative of the EU 

Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR) noted that 

ƴŀƴƻƳŀǘŜǊƛŀƭǎ ŀǊŜ άŘƛŦŦƛŎǳƭǘ ǘƻ ƘŀƴŘƭŜέ ŀƴŘ άǳƴǇǊŜŘƛŎǘŀōƭŜ ƛƴ ǘƘŜƛǊ ōŜƘŀǾƛƻǳǊέΣ ōǳǘ ƘŜ ŀƭǎƻ ƳŀŘŜ 

ŎƭŜŀǊ ǘƘŀǘ άƴƻǘ ŀƭƭ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ŀǊŜ ǘƻȄƛŎέ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΦ 

In vitro studies indicate the possibility for cell damage but the relevance of such work for risk assessment is limited. 

It is impossible to extrapolate what happens in cell culture to real world risk (public authority). 

The above statement puts the current uncertainties regarding nanomaterial risk assessment in a 

nutshell. While some of the most important challenges regarding the risk assessment of 

nanomaterials have briefly been outlined in section 2.4 above, this section will not further elaborate 

the various knowledge gaps, but provide stakeholder opinions and comments on how to best address 

the uncertainties and on how to set meaningful priorities.  

Many sources in the literature have previously identified the various knowledge gaps regarding risk 

research, building blocks for nanomaterial risk assessment and risk management (e.g. Meili, et al., 

2007). Although there has evolved a broad consensus among experts on the nature and extent of 

these gaps and how they could best be filled in principle, if it comes to decide how to deal with the 

remaining gaps and how to prioritise actions with limited resources available, many gap analyses 

remain rather vague. 

5.3.1.1 Dealing with the Uncertainty ς Status Quo and Beyond 

There is a broad consensus among scientists, policy experts, regulators and civil society organisations 

that some very significant gaps in the understanding of potential nanomaterial risks exist to date. It is 

also commonly agreed that the incompleteness or possible inadequacy of many of the scientific 

building blocks essentially prevents stakeholders from performing comprehensive risk assessment on 

manufactured nanomaterials as of today.  

The repercussions of not understanding the toxicology and ecotoxicology early enough can distort the debate about 

a technology (Hilary Sutcliffe in (Responsible Nano Forum, 2009)). 

Consequently, it seems reasonable to conclude from the current debate that these uncertainties may 

hamper both nanotechnology developments in general, but also influence societal acceptance of 

these technologies a lot. 

The public and NGOs simply expect that products on the market are adequately tested for safety across the 

lifecycle. When they find there are gapǎΣ ǘƘŀǘ ǿŜ ŎŀƴΩǘ ŜǾŜƴ ƳŜŀǎǳǊŜ ƴŀƴƻƳŀǘŜǊƛŀƭǎ ŀŘŜǉǳŀǘŜƭȅ ƛƴ ǎƻƳŜ ŀǊŜŀǎ ŜǘŎΦΣ 

they are rightly concerned (NGO). 

In a report on the occasion of the fifth anniversary of the publication of the well-known Royal Society 

& Royal Academy of Engineering report about the opportunities and uncertainties of nanoscience 

and nanotechnologies (RS & RAE, 2004), a number of renowned experts expressed their view on 


































































































