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Abstract This paper focuses on the contribution of
meta-regulation in responding to the regulatory needs
of a field beset by significant uncertainties concerning
risks, benefits and development trajectories and characterised by fast development. Meta-regulation allows
regulators to address problems when they lack the
resources or information needed to develop sound
“discretion-limiting rules”; meta-regulators exploit
the information advantages of those actors to be regulated by leveraging them into the task of regulating
itself. The contribution of meta-regulation to the governance of nanotechnologies is assessed in terms of
responsibilisation. Responsibilisation is regarded as a
pre -requisite for regulatory actors to internalise social
values (such as consumer safety and occupational
health) and to ensure that these values are built into
regulatory practice. In order to explore the potential of
responsibilisation, the Code of Conduct for
Responsible Nanosciences and Nanotechnologies
Research launched by the European Commission
in 2008 is evaluated. The Code is a good case
of meta-regulation that aims to steer the selfregulation of nanotechnological business and research
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organisations. The paper concludes that, while efforts
were made on the part of meta-regulators and selfregulators to contribute to responsibilisation, important opportunities for responsibilisation such as dissemination and promotion of the Code, trust-building
activities, and failure to provide rewards, incentives
and stakeholder guidance were not taken up. In
order to foster responsibilisation within the metaregulatory instrument of the EC Code, a number of
crucial activities to be undertaken by meta-regulators are
recommended.
Keywords European Commission Code of Conduct
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Introduction
For over a decade, an international policy debate has
been taking place regarding appropriate mechanisms
for the governance and regulation of nanotechnology
[31]. The terms of this debate reflect the classic ‘too
early/too late’ dilemma in the regulation of emerging
technologies: how to regulate such that the innovative
potential of the field is not restricted, while being
sensitive to public concerns and to possible emerging
risks to health and the environment [18]. The challenges involved in developing such ‘anticipatory’ governance are considerable. First, current knowledge on
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possible eco-toxicological effects of nanomaterials is
limited [28]. While nanomaterials and applications are
being developed at a very rapid pace, a fundamental
understanding of potential environmental and human
health risks resulting from exposure throughout the
lifecycle of these materials has lagged behind [50].1
Second, commercial uncertainties regarding the development trajectories of nanotechnology in different
sectors abound [15]. In some industries such as the
semi-conductor industry, uncertainty exists concerning
the balance between ‘more Moore’ and ‘beyond
Moore’2 and what this implies for new product-value
chains and industry structure, while there are no concerns about the eventual acceptance of products [31].
The food sector, on the other hand,'is hooked on nanotech’s promises, but is also very nervous'[43]. Thus,
according to Kearnes and Rip'The simple fact is that
though nanotechnology is seen as heralding great
promise in individual sectors, the innovation trajectory
is, as yet, unclear'([31]: 102). Third, social uncertainties relate primarily to uncertainties about public acceptance of nanotechnologies and concern about the
potential for public concern to hold back developments in nanotechnology [31], up to exaggerated concerns about public reactions to nanotechnology as a
case of ‘nanophobia-phobia’ [44]. These uncertainties
combine to form a complex situation around the regulation of nanotechnology. Formal regulation will be
difficult because of the time taken to learn of the social
consequences of the technology and to adapt regulatory structures as instruments of control [33], and
because of the technological enhancements at stake
which require flexible intervention [38].
Traditional instruments of public regulators such as
legislation do not seem appropriate in coping with the
challenges of nanotechnologies because they are based
on knowledge of the effects of nanotechnological
1

Indeed it has been estimated that costs for toxicity testing of
existing nanoparticles available in the United States will range
from $249 million to $1.18 billion and the time taken to complete testing will be significant (35–43 years) [10].
2
The “More than Moore” domain refers to a set of technologies
that enable non-digital micro/nanoelectronic functions such as
radio frequency (RF) communication, power control, passive
components, sensors and actuators. These technologies are
based on, or derive from, silicon technology but do not necessarily scale with Moore’s Law. “Beyond Moore” refers to a set
of disruptive functions—from progress in nanometre-sized
functions—that, in the long term, will complement or replace
conventional silicon technology.
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development, evidence of which cannot yet be provided. Thus, public regulators are seeking new strategies.
The approach of meta-regulation has been proposed as
a means of alleviating regulators’ limited access to
information and expertise and overcoming the inherent limitations of prescriptive rules [23, 39, 41]. Metaregulation has been put forward for newly developing
markets such as nanotechnologies [13].
Meta-regulation is understood as a process of regulating the regulators, whether they are public agencies, private corporate self-regulators or third party
gatekeepers [39]. Meta-regulation entails a shift from
direct intervention (‘rowing’) to indirect intervention
(‘steering’) in terms of enabling, motivating and pressing the regulated parties to regulate and to comply
with self-regulation [8]. Meta-regulation is recommended for its potential in terms of cost-effectiveness,
facilitation of innovation and responsibilisation of regulatees [11, 14, 23, 41]. However, the success of metaregulation is also contested. Commentators argue that
the involved actors may not be willing or able to invest
in the demanding regulatory activities meta-regulation
requires [2, 11, 14, 23]. Furthermore, according to
Parker, committing business to social goals may be
extremely difficult ([39]: 25).
This paper explores the opportunities and challenges of meta-regulation in the regulation of nanotechnologies. In doing so, the paper focuses on the
contribution of meta-regulation generally in responding to the regulatory needs of a field characterised by
fast development, heterogeneity and uncertainties [5,
34]. The contribution of meta-regulation to the governance of nanotechnology will be assessed in terms of
responsibilisation. Responsibilisation is regarded as a
prerequisite for regulatory actors to internalise social
values (such as consumer safety and occupational
health) and to ensure that these values are built into
regulatory practice [39]. This paper aims to provide
insights into the way in which responsibilisation can
be taken up within meta-regulatory strategies related
to nanotechnologies. In order to explore the potential
of responsibilisation, the Code of Conduct for
Responsible Nanosciences and Nanotechnologies
Research launched by the European Commission in
2008 [21] is evaluated. The Code is a good case of
meta-regulation that aims to steer the self-regulation of
nanotechnological business and research organisations. It was set up as a meta-regulatory instrument,
through which ‘governments can allocate tasks and
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roles to all actors involved in technological development, hence organizing collective responsibility for
the field’ [51].
The paper reviews insights into stakeholder responses
to the Code, offered in the reports of two European
projects, namely NanoCode and FramingNano. The review is based on an analytical frame encompassing circumstances that seem to foster responsibilisation. In order
to develop this frame, an understanding of the potential
advantages and drawbacks of meta-regulation is required.3 To that end, the first section outlines the characteristics, opportunities and challenges of meta-regulation.
Next, the meta-regulatory features and workings of
the EC Code of Conduct are described in The EC
Code of Conduct for Responsible Nanosciences and
Nanotechnologies Research section. Prerequisites for
Responsibilisation—Analytical Frame section offers a
discussion of the prerequisites for ‘regulatory responsibilisation’. The EC Code is evaluated according to
these prerequisites in the Responsibilisation Within
the EC Code section. The analysis leads to tentative
conclusions regarding the opportunities and challenges
of the responsibilisation of the regulatory actors involved in the Code.

Meta-Regulation—Opportunities and Challenges
for Nanotechnologies
Characteristics of Meta-Regulation, Advantages
and Obstacles
Meta-regulation comprises part of a governance arrangement that serves to achieve certain policy goals. In this
governance arrangement, interactive and co-evolutionary
processes take place when meta-regulators and selfregulators respond to regulatory activities. Metaregulatory activities attempt to induce self-regulatory
parties to align their actions and outcomes more closely
with broader social goals [23, 40]. Such activities involve
standard-setting, implementation, oversight and enforcement. 4 Meta-regulators steer through dialogue,
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incentives, rewards, shaming and sanctions. Metaregulation is not only employed by public regulators;
industry associations or central divisions that aim to
motivate companies to control themselves in a responsible manner can also employ meta-regulation.5 Metaregulation shifts discretion regarding how to regulate
from the regulator to the self-regulator. 6
Meta-regulatory strategies presuppose learning and
continuous improvement of all regulatory actors [39].
They have both discursive and structural properties [4,
36]. Discursive properties refer to deliberation [39]. In
Parker’s view, successful meta-regulation requires
‘permeable’ self-regulation in which corporate management critically reflects on past and future actions in
the light of legal responsibilities and impacts on shareholders and constantly seeks to improve compliance
with its responsibilities ([39]: 292). As Parker puts it:
‘The open corporation is the good corporate citizen in
deliberative democracy’ ([39]: 293). Structural properties involve a certain distribution of responsibilities
for both meta-regulators and self-regulators. For example, meta-regulators are tasked with responsibility
for assessing the quality of self- evaluations and the
actions self-regulators take on the basis of their assessments. In addition, meta-regulators are expected to
conduct their own assessment of the efficacy of the
self-regulator’s control systems via direct inspection
and by soliciting the feedback of experts and relevant
stakeholders [23]. Meta-regulators are expected to
learn about the industries and the problems they endeavour to manage; moreover, they should encourage
experimentation and provide self-regulators with good
practices [23]. On their side, self-regulators are tasked
with the responsibility of identifying risks and devising internal control systems, continuously evaluating
the efficacy of their internal systems and incrementally
improving these systems in light of this evaluation
[23, 39]. Under meta-regulation, each self-regulator
is required to lay down a set of rules tailored to the
specific context of the organisation; these rules will be
scrutinised by the meta-regulatory agency. Selfregulators are expected to inform meta-regulators
about detected risks, their internal control systems,

3

Our argumentation is based on reviews of the literature, policy
documents and empirical studies.
4
With this broad view on regulatory activities, we follow Parker
who maintains that meta-regulation can entail any form of
regulation that regulates any other form of regulation [41].
Narrow views focus only on oversight [30] or on enforcement
activities [1, 7].

5

See, for instance, the Responsible Care programme [14].
Along a continuum of forms of regulation, starting with complete discretion to acting according to self-interest (‘freedom’),
and ending with command and control, to aligning to social
goals (‘control’), meta-regulation can be placed in the middle
(15).
6
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self-evaluations and the measures they have taken to
improve self-regulation. If self-regulators fail to regulate or to align their actions with social goals, public
meta-regulators are responsible for taking corrective
action. The potential advantages of a governance
arrangement with combined meta-regulation and selfregulation are said to be numerous [2, 12]. According
to these accounts, meta-regulation enhances compliance performance and external inspection. Moreover,
meta-regulation allows for cost reduction and
removes barriers to innovation [11]. However, empirical studies are also critical of the effectiveness
of meta-regulation. Such studies indicate that metaregulators and self-regulators often do not take
their responsibilities seriously. Meta-regulators face
problems with monitoring self-regulation, assessing
self-evaluations, keeping up to date with developments in practice and building independent expertise [23]7. Self-regulators appear to have problems
developing self-regulatory capacity and committing
to social policy goals, as opposed to self-interest
[25, 27, 29, 35, 36].
Regulators are confronted with obstacles when
seeking to cope with these problems. Reviews of the
performance of meta-regulation indicate that the greater the level of uncertainty over the nature of risks, the
higher the evaluation costs and the risk of incongruence between implementation and regulatory goals
[23]. Ongoing investment is required to support
continuous collection and analysis of information,
experimentation and improvement can be expensive and even impossible to sustain. A further
difficulty is that meta-regulators have limited experience with new and innovative techniques [35].
It may be difficult for them to build capacity so as
to independently assess the validity of the provided information [23]. Furthermore, they may be
unable to identify flaws in information provided
by self-regulators; such information will be shaped
by the self-regulators’ own conceptualizations of
risk, risk assessment and management [22].

7

These studies review process-oriented regulation which
includes management-based regulation and meta-regulation
[23]. Process-oriented regulation involves the steering of the
regulatory process. Unlike management-based regulation,
meta-regulation focuses on systematic regulatory learning
which seems crucial for the regulation of emerging technologies
with complex uncertainties.
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Meta-Regulatory Approach to Nanotechnologies
Meta-regulation can be advantageous in dealing with
the problems of nanotechnological regulation if the
challenges that have been addressed in other regulatory fields are taken seriously. Critical commentators
maintain that potential advantages can be realized if
regulators invest in overcoming the obstacles that have
been observed in regulatory practice [14, 23, 46, 47].
They strongly advocate learning lessons from the
problems of meta-regulation in order to enhance the
use of this promising regulatory approach. Given the
challenges pertaining to the control of nanotechnologies, indirect steering by meta-regulation seems to be
an appropriate strategy. The regulation of nanotechnology is beset by huge uncertainties concerning the
risks, benefits, and possible development trajectories
of nanotechnology, as described in the Introduction.
Moreover, regulators lack the expertise required to
understand the risks relating to the different characteristics of engineered nanomaterials. A lack of expertise
challenges the regulatory capacity of the competent
authorities [17]; different applications of nanotechnology put pressure on the capacity of regulators to keep
pace with the development of new science, new applications and risk assessment. Regulators must find a
way of addressing such regulatory challenges.
Traditional command and control approaches to regulation appear to be challenged by the speed of development within the nano field, its heterogeneous nature
and uncertainties [5]. Moreover, regulators cannot afford to wait until the effects of technological applications are known to fill in knowledge gaps. European
regulators are committed to responsible nanotechnological development [19] which has become an important feature in regulatory approaches. Responsible
development offers an overarching framing of the
governance of nanotechnology as fundamentally defined by its ability to enable research whilst balancing
negative consequences [31]. Public regulators thus
have to search for adequate instruments with which
to deal with these problems.
As mentioned already in the Introduction, there is
an inherent temporal dilemma in the governance and
regulation of nanoscience and nanotechnologies: regulating too soon may potentially stifle innovation and
cut off the emergence of beneficial technologies, while
a ‘wait and see’ approach to regulation may lead to a
catastrophe which could have been anticipated or dealt
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with more effectively [42]. As a hybrid form of regulation which sits at the interface between state-based and
civil-based modes of regulation [5], meta-regulation
facilitates a flexible approach to evolving regulatory
needs of nanotechnologies. Meta-regulation can contribute to the regulation of nanotechnologies by offering
a regulatory tool with which regulators can avail of the
resources and expertise of experts, facilitate flexible
intervention, and foster an enabling innovation environment through ‘steering’ rather than ‘rowing’ [54]. If
regulators of nanotechnologies learn from successes
and problems that become visible in other regulatory
fields, compliance with regulation, governance oversight and steering can be enhanced.8

The EC Code of Conduct for Responsible
Nanosciences and Nanotechnologies Research
The European Commission’s Code of Conduct for responsible nanosciences and nanotechnologies research is
a good example of meta-regulation. This instrument was
selected as it provides an opportunity to explore responsibilisation. 9The Code of Conduct was launched on 7th
February 2008. It serves to enable safe and beneficial
nano innovation with the aim of supporting' integrated,
safe and responsible nanosciences and nanotechnologies
research in Europe for the benefit of society as a whole’
[23: 3]. In its consultation paper for the Code, the EC [20]
emphasised that the code ‘is part of the European
Commission’s ambition to promote a balanced diffusion
of information on nanosciences and nanotechnologies and
to foster an open dialogue, involving the broadest range of
interested parties’ and that the ‘Code of Conduct would
offer those following it recognition of a responsible approach towards nanosciences and nanotechnologies, making their actions more visible at a European level’ [22:2].
The Code implicitly communicates a notion of responsible nanoresearch that rests on adherence to seven principles [32]. In putting forward a set of general principles
and guidelines for actions to be taken by nanosciences
and nanotechnologies (N&N) stakeholders, the
Commission is deliberately seeking to induce regulatees
to develop their own internal, self-regulatory responses to
8

For meta-regulation in general see [47].
Other meta-regulatory instruments include voluntary reporting
schemes such as the Defra programme which aim at facilitating
the collection of data on the potential hazards posed by engineered nanoparticles (see [6]).

9
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the call for safe and responsible nanoscience and nanotechnologies research. The Code ‘should facilitate and
underpin the regulatory and non-regulatory approaches
outlined in the 2005–2009 Nanosciences and
Nanotechnologies Action Plan for Europe, improving
the implementation of current regulation and coping with
scientific uncertainties’ (Annex: 5). As a meta-regulatory
instrument, the Code aims to achieve this objective by
assigning responsibilities to actors beyond governments
and promoting those actors’ active involvement [52] in
the regulation of responsible nanoscience and nanotechnologies research. Such an approach highlights the importance of the insights and cooperation of societal actors
in the governance of new technologies and the need for
researchers’ involvement in providing knowledge and
expertise about engineered nanomaterials.
The Code as a meta-regulatory instrument involves a
number of steering activities. It stimulates meta-steering
activities of the Member States and facilitates selfregulation. In the first instance, the Recommendation
provides Member States with an instrument with which
to undertake further initiatives to ensure safe, ethical and
sustainable N&N research and aims to contribute to the
coordination of regulatory activities across Member
States. Thus the Commission recommends that
Member States be guided by the general principles and
guidelines on actions to be taken (as set out in the Annex
of the Code) when implementing their national regulatory research and development strategies or developing
sectoral and institutional research and development
standards. Moreover, the Commission recommends that
Member States view the general guidelines and principles as a crucial aspect of institutional quality assurance
mechanisms for funding schemes, as means for the
auditing, monitoring and evaluation processes of public
bodies, and as an instrument with which to encourage
dialogue ‘at all governance levels’ [23: 4]. Another
recommendation is that Member States encourage the
voluntary adoption of the Code amongst all relevant
stakeholders while endeavouring to ensure that stakeholders contribute to safe, ethical and effective development of nanoscience and nanotechnologies.
The Code of Conduct sets out what is expected of
self-regulators, that is, Member States, N&N research
funding bodies (public and private), research organisations, researchers and standardisation bodies, on the
basis of recommendations and principles. The Code is
based on a set of general principles which underpin
guidelines on actions to be taken. The principles
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include meaning, sustainability, precaution, inclusiveness, excellence, innovation and accountability.10 The
three guidelines — 1) Good governance of N&N
research; 2) Due respect for precaution; and 3)
Wide dissemination and monitoring of the Code
of Conduct—are meant to give guidance and offer an
indication of the main responsibilities for action.11 The
Code encompasses different layers of regulation, including the European level (European Commission), the
national level (Member States and N&N research funding bodies (public and private)) and the local level
(research organisations and researchers).12
The Code sets out certain meta-regulatory and selfregulatory responsibilities, an overview of which is
provided in Table 1 below:
In the Responsibilisation Within the EC Code
section, we explore how this meta-regulatory arrangement works in terms of enabling the responsibilisation
of relevant N&N stakeholders. First, we offer an analytical frame that sets out the conditions necessary to
support regulatory responsibilisation.

Prerequisites for Responsibilisation—Analytical
Frame
With regard to the challenges of meta-regulation,
responsibilisation seems to be a crucial means of transcending self-interest and committing organisations to
social goals. Generally, responsibilisation is about predisposing actors to assume responsibility for their
actions [49]. Responsibilisation is related to the moral
agency of regulators which presupposes care for the
Meaning, for example, is defined as follows: ‘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’ [23:6]. Innovation is described as follows: ‘Governance of N&N research activities
should encourage maximum creativity, flexibility and planning
ability for innovation and growth’ [23:7].
11
Thus, for example, for the good governance of N&N research, N&N research organisations and researchers ‘should
ensure that scientific data and results are duly peer-reviewed
before being widely disseminated outside the scientific community in order to ensure their clarity and balanced presentation’
[23:7].
12
The Code is also meant to provide guidelines for responsible
nanoresearch to employers and all individual and civil society
organisations involved or interested in nanoscience and nanotechnologies research (“all stakeholders”).
10
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duties and uncoerced application of certain values as a
root motivation for action [48]. Responsibilisation
implies that self-interest is moderated and redirected,
not forgotten or extinguished [48]. In the context of
meta-regulation, responsibilisation rests on activities to
motivate regulators to build and enhance regulatory
capacity. It involves particular activities that stimulate
self-regulators to internalise social values and to ensure
that these values are built into self-regulatory activities.
A basic prerequisite for responsibilisation is that
meta-regulators and self-regulators are aware of their
responsibilities. This can be supported by providing
information and communicating on meta-regulation,
good practices and the workings of self-regulation.
Furthermore, a relationship of trust between metaregulators and self-regulators seems to be crucial for
responsibilisation [23]. Meta-regulators must feel that
they can rely on self-regulators to take their responsibilities seriously, while self-regulators must be confident
that meta-regulators are not simply trying to shift costs
and that meta-regulation enjoys political support [23].
Trust can be built through preparatory debates, low
relational distance between the meta-regulator and the
self-regulator [45], and performance agreements that
orchestrate responsibilisation [8].13
Commitment to social goals can be stimulated
through deliberation,14 linkages with economic rationality and through the extension and strengthening of
the net of vigilance, oversight, enforcement and accountability. Meta-regulators can encourage commitment to social goals through linkages with economic
rationality (e.g. by using rewards and incentives, as
well as putting emphasis on the benefits to be gained).
They can grant public recognition to high-performing
organisations (e.g. through the publication of best
practices and certification; [2]). Meta-regulators may
grant areas of freedom of inspection to trusted organisations [26]. Self-interest can be enlisted by highlighting the advantages self-regulation has to offer (lower
input costs, improved productivity of workers, good
13

Such a performance agreement, for instance, commits metaregulators to giving particular rewards and incentives, while it
commits self-regulators to information provision and certain
self-regulatory activities.
14
The use of mediators is proposed as a means of enabling more
‘genuine’ deliberation [3]. Mediators are expected to stimulate
responsibilisation by translating various interests and ‘world
views’ in order to facilitate communication across the different
stakeholders.
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Table 1 The Code: meta-regulatory and self-regulatory responsibilities
Actors

Meta-regulatory responsibilities

European Commission

• Regular monitoring & revision
of Code every two years
Encourage

Member States

• voluntary adoption of the Code

Self-regulatory responsibilities

• include general principles &
guidelines in national N&N research
strategies & quality assurance
mechanisms
• cooperate with Commission to
maintain an open & pluralistic forum
for discussion & to devise adequate
measures for monitoring of the Code

• private & public sector laboratories
• enhance communication on benefits,
to share best practices in N&N research risks & uncertainties of N&N research
• field of N&N research with
broadest possible positive impact
Ensure

• make easily understandable & accessible
all N&N scientific research knowledge
& related information

• N&N research is conducted at highest
levels of scientific integrity
• appropriate resources are dedicated
to application of relevant laws &
regulations to N&N research
• cooperate with Commission in order
to review Rec. biannually
• monitoring of adoption &
implementation of Code
• provide good practices
• support wide dissemination of Code
N&N research funding bodies
• ensure wide dissemination of the
(public & private), research organisations Code (N&N research funding bodies)
& researchers; standardisation bodies

practices, strong rewards,15 enforcement), as well as
by regulatory goals that are close to business goals.
The meta-regulator can offer practical guidance and
technical assistance.
Those meta-regulators devising strategies of responsibilisation can learn from failures of self-regulation. In
order to motivate organisations to take their responsibilities seriously, widening and strengthening the net of
vigilance, oversight, enforcement and accountability is
proposed [9, 14, 36, 39, 41, 45]. According to Parker,
responsibilisation can be stimulated ‘by inducing corporate crises of conscience through regulatory enforcement
action, legal liability and public access to information
about corporate social and legal responsibility’
([39]: 246). External pressures (economic, social and
15

Recent research shows that weak forms of rewards such as
public recognition call responsibilisation into question [14].

• specify general & specific principles
regarding good governance of research
& due respect for precaution

regulatory) seem to be necessary in order to responsibilise
self-regulating parties. Some proponents of metaregulation place an emphasis on embedding the governance arrangement in structures of accountability, and
using liability to increase an organisation’s commitment
to self-regulation [2, 9, 39, 41]. Strategies with varying
degree of coerciveness have been proposed, beginning with adverse publicity and ending up with
legal sanctions [1, 26]. However, there is no consensus
as to whether a ‘big’ stick is still a prerequisite for the
‘softly spoken regulator to be effective’. According to
Scott [45], meta-regulators have to rely on allying themselves with self-regulators or other meta-regulators, as
well as on creating competition amongst self-regulators
rather than on coercion.
This discussion of prerequisites for responsibilisation allows us to develop the following questions (in
Table 2 below) which serve to shed light on why and
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how responsibilisation works or does not work in the
context of meta-regulatory governance arrangements.
In the next section, we explore responsibilisation within the EC Code of Conduct for Responsible Nanosciences
and Nanotechnologies Research, employing a number of
prerequisites, namely awareness of responsibilities, trustbuilding activities, links with the rationality of selfregulators, and activities encompassing vigilance, oversight, enforcement and accountability. We make tentative
inferences about the trust relationship between metaregulators and self-regulators based on checking whether
stakeholders’ responses to the consultation appeared to
impact further versions of the Code, as evinced in the text
of the final (2008) Code. The selection of these particular
prerequisites of responsibilisation is based on the information that can be garnered from the empirical studies of
the Code. Secondary sources of data are mobilised in
order to analyse and evaluate the code. Empirical analyses
of the Code drawn on here include reports derived from
European projects, namely the NanoCode 16 and
16
The aim of the NanoCode project—funded by the European
Commission’s Framework Programme 7 (FP7)—was to develop a
strategic framework (the MasterPlan) aimed at guiding the further
development and implementation of the Code of Conduct, in addition to the development of a practical implementation assistance tool
to help stakeholders assess their performance in complying with the
Code’s principles. A March 2011 Synthesis Report [24] presents the
findings of the international, quantitative and qualitative NanoCode
survey about the Code. The results summarised in the Synthesis
Report and MasterPlan offer insight into stakeholders’ patterns of
awareness, their expectations, attitudes and appraisals. In all, 304
European and international experts contributed to the NanoCode
survey in the period August-October 2010. In addition, around 150
experts were involved in qualitative interviews or focus groups in the
different countries between October 2010 and January 2011. All
project partners contributed to identifying relevant stakeholders and
prepared a catalogue of national stakeholders, in addition to participants from different national organisations. Furthermore, each partner was responsible for inviting the identified experts to participate in
the electronic survey through a personal mailing procedure. Key
experts were defined as persons with a role in planning, managing
or funding of activities in research and development (R&D), its
safety, quality of corporate responsibility or communication issues
in their organisation; or a role in planning or managing of international/national/regional or sector specific regulations, guidelines,
voluntary measures and policies or funding strategies. A large number of stakeholders (62 %) were involved in research (in academia,
industry and public research institutions), 16 % derived from business and the rest belonged to institutions (governmental departments
and agencies, R&D governing bodies, regulatory and standards
agencies, etc.) and civil society (non-governmental organisations
(NGOs), consumer associations, labour associations). According to
the report, the results show a “surprisingly unambiguous tendency”,
given the large and heterogeneous sample.
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FramingNano17 projects. Based on the information provided, we cannot offer any evaluation regarding deliberation or professionalisation of regulators.

Responsibilisation Within the EC Code
Analysis
Awareness of Responsibilities
A basic element in the responsibilisation of actors is
that they should, in the first instance, be aware of their
responsibilities. Awareness of responsibilities requires
knowledge of the existence of regulation. Only about
half of the total of 304 NanoCode survey participants
reported that they had been aware of the existence of
the Code prior to the survey. This degree of awareness
was independent of whether N&N experts from EU or
non-EU countries were asked and independent of the
level of N&N activity pursued in the country. 18
Indeed, the authors of the Synthesis Report assert the
following: ‘After more than 2 years of debate about
the EU CoC, the data suggests that the awareness is
limited to a narrow community of selected key
experts. The EU CoC is not embedded in the everyday
life of the large majority of N&N researchers in
Europe’ (p.6). Strikingly, stakeholder responses to
the first Framing Nano Delphi consultation held in
July 200919 indicated that the vast majority of stakeholders—34 respondents out of a total of 40—were
aware of the Code (however, there was a high level of
uncertainty with regard to possible actions to be taken
17
The FramingNano project [53] was another FP7 project
which had the objective of defining a governance framework
aimed at supporting responsible development of nanoscience
and nanotechnology through international multi-stakeholder dialogue amongst the scientific, industrial, non-governmental and
broader public communities. A multi-step approach was taken
in the FramingNano project, which included a two-stage Delphi
exercise and a multi-stakeholder workshop used to collect the
opinions of stakeholders. Stakeholder opinions on regulation
included opinions on the EC Code.
18
Countries were distinguished between those with relevant
activities in N&N (Type A countries such as France,
Switzerland, the UK, the Netherlands, Germany, etc.) and those
with a quantitatively lower level of activity in N&N (Type B
countries such as Italy, Spain, Czech Republic, Argentina, South
Africa, etc.)
19
See http://www.framingnano.eu/index.php?option=com_
content&task=view&id=163&Itemid=84
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Table 2 Prerequisites for responsibilisation
Awareness of meta-regulatory
& self-regulatory responsibilities

• Do meta-regulators have information regarding their responsibilities?
• Do self-regulators receive information regarding their responsibilities?
• Do they understand their responsibilities?

Trust relationship between
meta-regulators & self-regulators

• Are self-regulators consulted in the making of meta-regulation?
• Is there dialogue about mutual responsibilities?
• Is the relational distance short or long?
• Have performance agreements been made?

Deliberation

• Who is included in the dialogue on regulatory responsibilities?
• Is a mediator involved?

Links with the rationality of
self-regulators (rewards, benefits
& incentives)

• Are the advantages for self-regulators clearly set out?

Vigilance, oversight,
enforcement & accountability

• Are there mechanisms in place with which to maintain the vigilance
of meta-regulators and self-regulators?

• Do meta-regulators offer (strong) rewards and incentives?
• Do meta-regulators provide good practices on compliance performance?
(‘implementation assistance tools’)

• Is oversight regulated & how is it regulated? (peer-review, self-evaluation,
assessment of self-evaluation, etc.)
• Are there mechanisms in place with which to coerce self-regulators into
taking their responsibilities, in the event that they are not doing so?
• Are there mechanisms in place with which to hold self-regulators accountable?
Professionalisation of regulators

• Is the relevant knowledge of meta-regulators and self-regulators constantly upgraded?

with respect to the implementation of the principles
and recommendations of the Code within member
countries). However, the promotion of the Code by
the European Commission and Member States was
viewed as unsatisfactory by many FramingNano
stakeholders.20 Finally, the dissemination of the Code
with the aim of increasing awareness was an important
topic in both the NanoCode and FramingNano
projects.
The content of the code appeared quite opaque to
readers,21 according to the NanoCode MasterPlan report. The order of content set out in the Code (foreword, the Commission’s recommendations, the code
of conduct, the Council’s conclusions) seemed to confuse readers and made it difficult to recognise the
significance of the document for individual stakeholders. Moreover, details such as an introduction
outlining who the Code is aimed at, what it is
about, the benefits in using it and who is responsible for its dissemination were seen as lacking by
the stakeholders.
20

The number of stakeholders is not provided.
No additional information concerning who exactly these
readers are or how many is provided.
21

Trust-Building Activities
A relationship of trust between meta-regulators and selfregulators is crucial for responsibilisation and can be
generated via a variety of initiatives such as consultations,
and maintaining a short distance between the metaregulator and the self-regulator. The European
Commission did establish a number of consultation processes prior to and following the issuing of the Code in
February 2008. A consultation process held between July
and September 200722 aimed to provide input into the
drafting of the code and was aimed at all stakeholders
directly or indirectly involved or interested in nanosciences and nanotechnologies research. The consultation paper comprised questions concerning the added-value of
the Code in the nano landscape, the scope of the Code, the
sufficiency of the principles, restrictions on N&N research
and willingness to follow the Code. 64 valid answers23
22
http://ec.europa.eu/research/consultations/pdf/nano-consulta
tion_en.pdf
23
The analysis paper of results from the Consultation does not
offer a definition of what might comprise a ‘valid’ answer.
However, the paper notes that ‘Many answers were substantiated [own emphasis] by (existing or ad hoc) high quality papers
representing a significant amount of work’ (p.1).
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were received, with industry and research being the largest contributors (24 and 19, respectively). A large majority
of respondents agreed that the Code would bring added
value to N&N research and said that they would be ready
to adopt the code. Common suggestions amongst stakeholders concerning the Code included the expansion of
the Code to encompass innovation, the wide dissemination of the code, the linking of constraints with the code
and the regular monitoring and updating of the code. A
second consultation was held between October 2009 and
January 2010,24 in the process of revising the Code after
2 years. Notwithstanding the small number of respondents, the consultation was viewed as enabling ‘good indications of the Code of Conduct and the way it should be
revised’ (p.2). 49 valid answers were received with research and industry being the highest contributors (19 and
18, respectively). We highlight a few of the most pertinent
responses here. The large majority of stakeholders –with
the exception of policymakers—felt that the Code should
be revised. Moreover, a large majority wanted to see the
set of principles underpinning the Code amended (although only 42.11 % of researchers wanted this).
General comments from the respondents included the
following: the Code is welcomed as an ‘effective hybrid
regulation mechanism’ that can be used as a ‘basis for
global dialogue’; the Code is ‘inapplicable’ considering
the ‘present writing’ and concern about a lack of specificity of the guidelines (industry); effectiveness and impact will be limited if the Code does not have any ‘teeth’
(researchers); and financial sanctions are necessary if the
Code ‘is not respected’. In addition to these consultation
processes, conferences on the Code also took place. For
example, the first conference on the Code—entitled
‘Governance and Ethics of Nanotechnology’—was held
in Brussels in May 2008 and included representatives
from different research directorates, researchers from EC
Framework funded programmes on the governance and
ethics of nanotechnology, representatives from industry
and civil society, and representatives of (then) new research projects focused on the deliberative framing of
nanotechnology.
Links with Rationality of Self-Regulators
Links with the rationality of self-regulators regarding
rewards, benefits and incentives appeared largely
24

http://ec.europa.eu/research/consultations/nano-code/results_
en.pdf

Nanoethics (2013) 7:55–68

absent. As mentioned already, in the first instance,
NanoCode stakeholders complained that the objectives of the code and advantages of using it were not
clearly set out.25 In particular, the advantages for industry in adopting the Code were seen as being particularly important to highlight, given the need to link
the rationality of private self-regulators with a public
policy goal (NanoCode Synthesis report, 2010). Many
(again the number is not provided) NanoCode stakeholders also deemed it necessary to associate the Code
with disincentives or penalties (in the event of noncompliance); for example, ‘naming and blaming’
approaches such as a blacklist were suggested, given
industry’s sensitivity to issues of reputation. More
specifically, widespread dissatisfaction with the principle of accountability highlights issues regarding the
rationality of self-regulators. 17 % of stakeholders in
the NanoCode project disagreed with the ‘accountability’ principle, arguing that it was unjustified and unrealistic, given the widespread view that scientists
should not be held responsible for what is done with
their work by other actors in the medium term or
longer term. French and German translations of ‘accountability’ proved particularly problematic as they
were interpreted in terms of implying legal responsibilities. Some stakeholder groups put up a fundamental revision of the accountability principle as a
precondition for reconsidering implementation of the
Code as a whole. There was also concern about the
‘innovation’ principle, in relation to ambiguities regarding the meaning of ‘innovation’, who is addressed
by the principle and what is expected to be done to be
responsible in terms of ‘innovation’. N&N research
stakeholders, in particular, considered this principle to
be unnecessary in the context of N&N research,26
arguing that research intrinsically strives for innovation, thus negating the need for such a principle. In
addition, there was concern regarding guideline 4.1.17
on avoiding research involving the deliberate intrusion
of nano-objects that may lead to exposure to humans
and the environment; this guideline was viewed as
being too broad, possibly de facto leading to a moratorium, a possibility that is always of concern to these
25

The disadvantages of not taking up the Code were not set out
either.
26
The report points out that the innovation principle appears to
be meant to primarily address Member States who are invited to
ensure that innovation is pursued to the benefit of society and
individuals.
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particular regulatees whose main responsibility is to
pursue progress in science. Interestingly, for the discussion here on stimulating regulatory capacity of selfregulators, the call for N&N researchers and research
organisations to ‘launch and coordinate’ nanotoxicology research was viewed as being unrealistic in the
sense that accompanying research activities and social
sciences research would be required in order to provide more adequate options for the different types of
N&N research stakeholders.
Despite dissatisfaction with certain, specific elements of the Code, overall, the principles appeared
to have been well received, with a large majority of
the NanoCode survey participants27 viewing the Code
as an appropriate instrument with which to implement
the seven principles. However, the Code has been
implemented only to a limited degree: only 21 % of
the respondents indicated that their organisations had
already adopted the Code. ‘Difficult practicability’
was cited as a major reason for this.
The Code document sets out guidelines indicating
the main responsibilities for action, emphasising that
‘all N&N stakeholders should contribute to their implementation as much as possible within the scope of
their own remit’ (p.7); however, the Code was considered to be of ‘difficult practicability’ in that it does not
offer practical criteria and guidance regarding how to
put its principles into practice and how compliance
might proceed. The NanoCode consultation identified
a strong need for supporting materials to help stakeholders to interpret and implement the Code in their
respective research environment. To that end, the
CodeMeter has been developed with the aim of helping stakeholders to self-assess their compliance with
the Code’s principles and guidelines on the basis of a
set of concrete criteria.28 A consensus on concrete
criteria is viewed as being a prerequisite to allowing
any meaningful form of adoption, verification and
monitoring of compliance; otherwise, both implicit
(meaning that the principles of the EU CoC are fulfilled by other means than the Code’s guidelines) and
explicit adoption of the Code will remain lip service

27

The number or percentage of survey participants is not
provided.
28
In addition, the CodeMeter provides context information
about important elements of the guidelines, offers hints as to
how to improve compliance and enables monitoring and documentation of compliance over time.
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and equivalence with other (implicit) means of compliance cannot be ensured.
Activities Encompassing Vigilance, Oversight,
Enforcement and Accountability
With regard to vigilance, there do not appear to be any
mechanisms in place with which to keep metaregulators and self-regulators vigilant. For example,
the Commission as meta-regulator is expected to carry
out regular monitoring and revision of the Code every
two years, as a means of taking into account global
developments in N&N and their integration in
European society; however, there is no indication offered of how this might actually be done. To that end,
the NanoCode project recommends that an official
Code information platform be established, so as to
inform stakeholders about past, current and future
activities (and to transparently document the consultation and revision process) [37].
With regard to oversight activities, there does not
seem to be any monitoring/verification of compliance
with the Code by the European Commission. As mentioned already in the reporting of NanoCode insights,
the Code lacks any concrete or verifiable criteria in the
first instance. There are no tools with which to allow
self-or independent verification of compliance with
the Code, implying that there are no mechanisms with
which to hold either self-regulator or meta-regulator
accountable.
The majority of the NanoCode survey participants
highlighted a lack of pressure as a major factor in the
limited implementation of the Code. While the voluntary nature of the Code was viewed as adequate to
implement the principles, many felt it was crucial to
link the Code with some form of enforcing mechanism29 in order to encourage stakeholders’ awareness,
adoption and implementation of the Code. The need to
29

A number of options were identified in the NanoCode consultation, ranging from weak forms of incentives to stronger
enforcing and monitoring mechanisms (disincentives) and
encompassing the following: a positive label of Code compliance, priority in public research funding, compliance for public
research funding, a whitelist/blacklist, and turning the Code into
a standard for quality control. Mandatory rules for the implementation of the Code suggested by FramingNano stakeholders
included verification that the code is followed by industry stakeholders in the production process, mandatory legislation requiring industry to implement a code, and the use of the code in
applications for EU proposals.
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link the Code to enforcing mechanisms was seen as
requiring assessment in light of the desired degree of
implementation within the Code’s target groups.
Finally, Framing Nano participants discussed soft
measures,30 in addition to mandatory rules, for the
improved implementation of the Code.
As mentioned already, making self-regulators accountable is a crucial element of a meta-regulatory
arrangement. The Dutch government has decided that
compliance with the Code will be a prerequisite for
governmental funding for both fundamental research
and communication activities. 31 Such a contractual
obligation implies that researchers will have to give
account to the funding agency.

Conclusion and Discussion
The findings of the empirical studies indicate that metaregulators and self-regulators in this arrangement have
made efforts to contribute to responsibilisation, but have
also failed to take up opportunities. A crucial point
seems to be the insufficient dissemination and promotion of the Code along the governance arrangement
chain (European Commission, Member States, governmental bodies, organisations and individual N&N stakeholders). The NanoCode report shows that insufficient
dissemination has implications regarding awareness of
the existence of the Code. Consequently, regulators and
regulated parties will not be knowledgeable about their
responsibilities. Furthermore, difficulties in understanding the content of the Code indicate that the regulated
parties may have problems comprehending their responsibilities. It seems crucial that all stakeholders are ‘on
the same page’ regarding the meaning and value of the
principles and their responsibilities.32
30

Soft measures included the implementation of an internet
homepage, as a forum for frequently asked questions and a
platform for stakeholders to exchange experiences with the
implementation of the Code and the organisation of regular
meetings of different stakeholders to discuss various issues
regarding the implementation of the Code.
31
See http:/ /www.nanopodium.n l/CieMDN/content/
NanoCode_Country_Report_NL_Final.pdf
32
See also DEEPEN report (Davies et al. [16]). Davies et al.
argue that filling in what responsible development means in
practice is made more difficult by a lack of consensus regarding
the meaning of terms such as ‘responsibility’, ‘socially acceptable’; the same may be true for the specific responsibilities of
the stakeholders.
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While significant efforts were clearly made to generate
trust and to bring the meta-regulators and self-regulators
together in discussion about the Code, it is doubtful how
effective these consultation processes were. The two consultations were held with the purpose of obtaining input
for the draft text of the code and the first revision process,
respectively; however, it does not appear that stakeholders’ responses impacted further versions of the Code. For
instance, a suggestion made in the 2007 consultation to
broaden the Code to encompass innovation, i.e. to encompass the entire chain of a product’s development process
and its life cycle, and not only its research stage, is also
reported in the NanoCode MasterPlan of March 2011.
Moreover, concerns in the 2010 consultation about a lack
of ‘teeth’ and the lack of specificity of the guidelines
appear not to have been taken up. 33 With regard to the
EC, there are no specific changes to the Code anticipated
but a broader approach on Responsible Research and
Innovation (RRI) is envisioned. A 2012 Observatory
Nano document34 reports that the EC will, in late 2012,
likely publish a recommendation on Responsible
Research and Innovation, addressing all Key Enabling
Technologies. If this recommendation also builds on pertinent suggestions made during the consultation process,
the regulated parties are more likely to feel that they can
rely on the Commission. The trust of stakeholders could
also be enhanced by assuring political support at the levels
of the meta-regulators (EC and Member States) and by
explicitly communicating such support to self-regulators.
Trust-building can be reinforced by establishing a performance agreement between meta-regulators and selfregulators that orchestrates responsibilisation activities.
Such performance agreements did not receive any mention in the empirical studies.
The findings of the empirical studies indicate that the
meta-regulators failed to take up another important opportunity for regulatory responsibilisation, that is, links
with the rationality of self-regulators. Apparently, the
Commission and governments of the Member States
failed to convince researchers and research organisations
of the reputational advantages offered in implementing
and complying with the Code. They failed to provide
rewards, incentives and further stakeholder guidance, the
33

Of course it may be the case that it would be premature to
have such teeth in such an instrument given the lack of certainty
concerning risks that still persists.
34
See: http://www.observatorynano.eu/project/filesystem/files/
ObservatoryNano_Nanotechnologies_RegulationAndStandards_
2012.pdf
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need of which was highlighted in the FramingNano
project. The NanoCode project addressed the need for
stakeholder guidance through the development of an
implementation assistance tool, the CodeMeter. It seems
that the only negative incentive or mechanism with
which to hold researchers accountable is that which
has been introduced by the Dutch national research
foundation, requiring researchers in nanosciences to
comply with the Code in order to receive funding.
The absence of other mechanisms of vigilance, oversight and accountability at the levels of the metaregulators and their belief in voluntariness indicate
that important opportunities to strengthen responsibilisation have not yet been taken, although they have
been strongly suggested in the NanoCode consultation. According to the MasterPlan, such a lack of
‘teeth’ means that, with regard to concrete implementation of the Code, ‘one earns a lot of silence’ and
‘declarations of intent’ rather than real examples of
adoption’ ([37]: 13).
In order to foster responsibilisation within the metaregulatory instrument of the EC Code, a number of
crucial activities have to be undertaken by metaregulators, including improved dissemination and promotion, accompanied by examples of best practices,
explanations of principles, the overhauling of vague
provisions and the setting out of reputational advantages for self-regulators. Meta-regulators should also
check whether stakeholders agree on the interpretation. They are recommended to further develop the
Code (including guidelines), either in accordance with
the suggestions of self-regulators or by offering an
explanation for why these suggestions have not been
taken into account. Performance agreements, compulsory compliance requirements with the Code and
rewards for compliance seem essential for responsibilisation within meta-regulation. Further research on
whether the meta-regulators involved are ready to
undertake these activities and why the self-regulators
involved have not been active to date will shed more
light on the opportunities and limits of the approach of
meta-regulation.
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