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Introduction

1.

Introduction

1.1

Framing the User Committees

The User Committee NanoDiode team
User Committees (UCs) within the NanoDiode project were established in the Netherlands,
Germany, Austria, Italy, and France. The responsible NanoDiode partners for these countries
were: IVAM UvA (Pieter van Broekhuizen, Hildo Krop, Lieke Dreijerink), USTUTT (Mikko
Rissanen, Antje Grobe), BioNanoNet (Sonja Hartl, Andreas Falk), AIRI (Elvio Mantovani,
Andrea Porcari), and CEA (Yves Sicard, Alain Farchi).
Framing the User Committees
The UC is one of the engagement activities under NanoDiode where issues relating to the
steering of Research and Innovation (R&I) are discussed with external actors. Engagement
activities can have an open character with an input of non-(nano)skilled citizens trying to
identify priorities for R&I based on an open discussion with citizens about nanotechnologies’
possibilities, challenges and societal needs, a form that was explored under WP2.3 in the
Multistakeholders dialogues (MSD). Engagement activities may have as well a more
deliberative character, trying to give external actors in the debate a more directive position,
as was explored in the WP3.1 the 3rd Generation Deliberation Projects (3GDP). The UCs are
more specifically focussed on a specific nanotechnological topic trying to organize a
structured deliberation between the nano-research community and societal stakeholders,
with the explicit aim to give the latter a stronger voice in the steering of the direction of R&I.
UCs differ from MSDs and 3GDPs in the used formats for the activities and the participants.
Where the MSD aims to envisage socially desirable directions at the level of research policies
and the 3GDP aims to engage participants on the ethical and social dimensions of nano R&I,
the UC aims to ‘modulate’ the flow of on-going research decisions.
Why User Committees? - Introduction
The concept for the UCs, as a tool to engage stakeholders in steering research and
innovation, was new to most of the NanoDiode partners. To get acquainted with the
concept(s) of UCs, to understand their possibilities and the context in which UCs are
supposed to operate the NanoDiode team oriented itself on discussions going on about the
notion of Responsible Research and Innovation (RRI) and generated some questions to
stimulate thinking in the team. First thoughts and questions were discussed, a starting point
was formulated and a common understanding of the partners of the activities was realized.
It is clear that an important aim of the UCs within NanoDiode is to operationalize the concept
of RRI, to make the concept understandable and useable for policy makers, researchers,
innovators and stakeholders.
Starting point: Interests and visions of researchers, stakeholders and CSOs regarding steering of R&I
developments are often different. Involving stakeholders and CSOs in the early stages of technology
development is a central element of RRI, integrating broader societal considerations at early stages of
R&I.
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Intermezzo on Responsible Research & Innovation
1

Von Schomberg (2011) proposed a definition for the RRI concept:
RRI is a transparent interactive process by which societal actors and innovators become mutual
responsive to each other with a view on the (ethical) acceptability, sustainability and societal
desirability of the innovation process and its marketable products (in order to allow a proper
embedding of scientific and technological advances in our society).
Within this context von Schomberg visualizes the product and a process dimension of the R&I in a
2
product/process matrix :
Process
dimension

1.
Technology
Assessment
and foresight

Product
dimension
Technology
Assessment and
foresight

x

2.
Application of
the
Precautionary
Principle
Development
of procedures
to cope with
risks

3.
Normative/
ethical
principles to
design
technology
Which design
objectives to
choose?

Application of the
Precautionary
Principle

Identification of
nature of risks

Choice and
development of
standards

Normative/ethical
principles to
design technology

“Privacy” and
“safety” by
design

Setting of
risk/uncertainty
thresholds

Innovation
governance
models and
stakeholder
involvement

Defining scope
and methodology for TA /
foresight by
stakeholders

Defining the
precautionary
approaches by
stakeholders

Translating
normative
principles in
technological
design

Public
engagement and
public debate

Defining/choice
of methodology
for public
engagement

Setting of
acceptable
standards

Setting of social
desirability of
RRI outcome

x

x

4.
Innovation
governance
and stakeholder
involvement
Stakeholder
involvement in
foresight and
TA
Defining
proportionality:
how much
precaution?
Which
principles to
choose?

x

Stakeholders
roles in
achieving social
desirable
outcomes

5.
Public
engagement
and public
debate

How to engage
the public?

How safe is
safe enough?
Which
technologies
for which social
desirable
goals?
How can
innovation be
geared towards
social desirable
objective
x

The RRI concept covers the full innovation cycle from idea generation, research design, and
development to production. This includes also the involvement of external stakeholders in activities
as dissemination, deliberation and communication of the aimed benefits, foreseen and potential
risks, ethical issues etc. In this respect ethics must not be seen as a means to define limiting
conditions for R&D, but rather as a proactive way of mutually defining aims and starting points to
use (nano)technologies for realizing our normative aims. For nanotechnologies it is essential to
ensure that societal issues, challenges and drawbacks are addressed. Therefore, the RRI concept
foresees a process of agenda setting at the early stage of research with relevant stakeholders to
collectively define priorities for European Research and Innovation. RRI involves a process of priority
setting at the start and enforcement during its further development.

(1)

(2)

Von Schomberg (2011), The quest for the « right »impacts of science and technology. An outlook towards a
framework for responsible research and innovation. In :M. Dusseldorp et al. Technikfolgen abschätzen
lehren. Bildungspotenziale transdisziplinärer Methoden. VS Verlag, 2011
Von Schomberg, Rene (2013). "A vision of responsible innovation". In: R. Owen, M. Heintz and J Bessant
(eds.) Responsible Innovation. London: John Wiley, forthcoming
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User Committees (UCs) aim to include societal points of view as brought forward by societal
stakeholders in scientific decisions. The option considered for structuring UCs was to model
them in analogy with the model used by the Dutch funding organization for applied research
STW(3) bringing together researchers and (potential) end users to improve knowledge
transfer and to facilitate the dialogue on the specific R&D project and its (societal)
consequences. The UC can function as a platform for exchanging information, actively
contributing to the specific R&D, suggesting adjustments to the direction of the R&D and
influencing its societal impact. Participants in a UC may be academic and industrial
researchers, developers, industrial or institutional end-users and representatives of CSOs,
and in some cases, even consumers with the NanoDiode project partners as UC organizers.
The NanoDiode partners were responsible for selecting appropriate, preferably not identical
project topics for the UCs. The UCs were nationally oriented, allowing the participants to use
their native language, but this was no premise. An international setting was possible too. The
original idea was that UCs should meet twice (4), elaborating on the selected near-application
R&I project(s) followed by a critical discussion with stakeholders and CSOs covering RRI,
ethics, social and environmental issues and the societal demands. Based on this retroactive
approach lessons will be drawn and used to identify ways as to improve and guarantee the
input of downstream user organizations and CSOs regarding RRI and to define priorities.
This approach was agreed with the involved NanoDiode partners. As a support a few
questions and key messages for the NanoDiode partners were formulated.
Question 1:
An idea for the starting point and context of the UCs has been formulated. Do you
want to add or skip elements? And if so, why?
Key message: Identify the differences in interests and visions between researches and
stakeholders and explore possibilities for the research project to anticipate societal concern in order
to avoid a failure to market, and also to identify unmet needs as a source of new products or
processes.
Question 2:

Do you agree with this key message?

Criteria for topics for the UC
To help the selection of topics for the UCs some qualitative criteria were defined:
 Different topics in the different countries, prioritization possible according to national
funding programmes
 The topic of the research must have a broad relevance
 Related to the selected research projects and areas studied/discussed in WP1/WP2.
(3)

(4)

STW User Committee – Task and Method of Working, STW June 2012. http://stw.nl/nl/content/task-andmethod-working-user-committee
The idea was that it was likely that several meetings might be required to make participants acquainted
with the idea and possibilities of the UCs, to fully develop the input and to experiment with the approach.
Nevertheless the number of workshops organized will depend as well on the budget available and the
readiness of participants to continue their contribution.
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Developmental stage of the R&D project, according to the Technology Readiness Level
(TRL). See for example the following scheme for identification of the TRL:



It is interesting/motivating to discuss topics relating to principles as expressed in the
Code of Conduct for Responsible Nanosciences and Nanotechnologies Research
Societal aspects of the research involved must be of relevance for CSOs
(Potential) risk and benefits are identifiable
(Potential) industrial interests
Topic preferably comprehensible for laymen
Readiness of the research group(s) for an open debate







Question 3:
This is a first list of criteria to frame the selection of topics and to identify
interested stakeholders/participants. Do you agree with these criteria, would you like to add or skip
specific criteria?

Identification of topics
Topics for UCs and related R&I groups might be found amongst ongoing R&D projects funded
in the FP7 or amongst national (nano R&D) programs such as for example in the Netherlands
the nanotechnology research programme NanoNextNL.
Another starting point might be to use the actuality of the (nano)discussion, discuss with
CSOs their interests in such a deliberative topic and consequently try to find relevant
research groups; e.g. public discussions on to the use of nanomaterials in specific products or
applications (e.g. nanosilver as biocide or fullerenes for cosmetic applications).
To give the UC activity a broader weight, and expressing the character of nanotechnology as
an enabling technology, the topics selected for the UCs might be connected to the Grand
Societal Challenges (GSCs) identified by the EC for Horizon 2020, so as to enable concrete
advice in each of these areas, useable in WP3.2 as well as in WP2.3. Some suggestions are
summarized in the following matrix.
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Possible
R&D
Project

Preferred
UCparticipants

Grand Societal
Challenges

Nano Topic

Climate action,
resource efficiency,
and raw materials

 Water purification  Applications of nanomaterials in water
and clean water
sewage systems and occupational and
supply
environmental hazards
 Sustainable
 Dispersive use of MNMs and
nanomaterials
uncertainties in knowledge

...

...

Secure, clean and
efficient energy

Application of
nanotechnologies in
design of solar cells

 Application of nanomaterials in solar
cell technologies

...

...

Food security,
sustainable
Application of
agriculture, marine
nanomaterials in the
and maritime
food industry
research and the bioeconomy

 Nanotechnologies for biocides
(occupational and env. hazards)
 Nanomaterials in the packaging industry
 Nanomaterials as component in food
products

...

...

Health, demographic Medical applications
change and wellbeing of nanomaterials

 Targeted drugs delivery for specific
illnesses (balancing health gains with
possible adverse effects or
developments)
 Nanosilver applications for consumers
and for professional use

...

...

Inclusive, innovative
and secure societies

Product information
systems

 Labelling of nanomaterials in products
 Mandatory reporting systems for NM
use
 Development of nano sensor systems
and security issues

...

...

Smart, green and
integrated transport

Nanotechnologies for  Development of smart (nano)coatings
transport
 Use of nanomaterials in loss lubrication

...

...

Suggestion theme for UCs

* NB: the theme’s suggested for UCs may be used as well for subject for MSDs

It is preferred to try to cover most of the GSCs topics in the project, but this is no premise. So,
it is our ambition that the different countries all select a different GSC. In principle it is
possible to invite more than one R&D group in the UC.
Question 4:

Carry out the exercise yourself: try to fill in the columns 4 and 5 and come up with suggestions
for one or two options for R&D projects to become topic for your UCs and with suggestions
for what CSOs and stakeholders to involve.

Selection of the participants in an UC
The selection of participants in the UCs, the format of the planned activities and the
formulation of desired outcome(s) is an essential element. The DoW of the NanoDiode
project already gives some elements for the formation of an UC:
- Balanced representation of the different stakeholder areas
- Involvement either starting or existing in Nanotechnology issues
- Not too large group
The general context in which the UCs will be active and potential stakeholders are indicated
in the next figure:
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Stakeholder dialogue in the supply chain network of nanotechnological innovations
Students and young professionals

Information needs

Vocational and Higher Education Institutes

Policy developers / Regulators

Basic, Applied

Suppliers
Subsystems

Development

Manufacturing

Manufacturers
/ Assemblers

Policy influence

Market

Distributors,
Retailers

NT Innovation Research

Consumers

Supply chain

Consumer Organisations

Trade Unions
Environmental NGOs

Other CSOs (e.g. Women’s organisations)

For some of the stakeholders (to be) involved, the required background knowledge and/or
information to participate adequately in the UC might be insufficient. This may be the case
for technical issues in selected research projects or when discussing societal issues associated
with the potential application of the nano-enabled product or -process. However, dealing
with gaps in knowledge is not specific for nanotechnology. The UC will cope with this and will
find ways to adequately inform the participants. As such, an efficient way of mutual
stakeholders’ capacity building will be realized allowing a responsible deliberative process,
which might be seen as an essential element of the activities of an UC.
Question 5:
Which CSOs and other stakeholders would you think to have interests and are
already involved in (in discussions around) the preferred R&D topics?
Why and how do you like to involve them in the UC?
Question 6:
Do you foresee essential knowledge gaps that should be filled before really
starting the UC activity? (training, capacity building, etc.)

Forming a UC
The process of composing a UC and structuring its activities is a learning process. This means
a thorough mutual exchange of experiences between the NanoDiode partners involved in the
different countries (IVAM, USTUTT, CEA, AIRI, BNN), during the selection of topics, formation
of the UC and structuring of the activities. Input of the other NanoDiode partners regarding
topics to select or participation in UCs was welcome. The product/process RRI matrix of von
Schomberg (2) was identified as a useful tool for reflection. Good documentation of the whole
process and its findings is therefore indicated. A protocol for the UCs was developed and
used by all partners. The full protocol is published in chapter 2.
Question 7:
Would you prefer a separate preparatory meeting for the partners of WP3.2 to
allow a thorough discussion on how to optimize the setting of UCs? If so, would you like to involve
other NanoDiode partners as well?

9
NanoDiode is funded by the European Union FP7
under Grant Agreement No 608891

Protocol

2.

Protocol for the NanoDiode User Committees
A user committee (UC) is a platform enabling
the transfer of knowledge exchange of
information about new scientific developments
that are expected to enter the market in the
form of innovative products or processes.
The aim of UCs is not only to give a voice to
stake-holders and citizens, but to also give them
an opportunity to participate in the innovation
process. This means they are involved in
Research and Innovation (R&I) projects where
Artist: Bert Kiewiet (1999),
they can provide their input (i.e., their
Assen NL
preferences, wishes, (dis-) approval, fears, presumptions, etc.) on the envisaged products or
processes, and to discuss these with the researchers.
As such the UC allows the researchers to assess their ideas and expected results against the
opinions of societal stakeholders (i.e., those who will become the “users” of any eventual
products). This gives the researchers the opportunity to identify and resolve possible barriers
to innovation. Adaptations to the research or product design could avoid or counteract
identified dilemmas and attune R&I to societal values and needs.
User Committees are an integral part of NanoDiode (full name: Developing Innovative
Outreach and Dialogue on responsible nanotechnologies in EU civil society), a European
project focused on stakeholder engagement in nanotechnology governance.
The overall objective of the project is to support the effective governance of
nanotechnologies by establishing a coordinated programme for outreach and dialogue
throughout Europe. NanoDiode aims to encourage responsible research and innovation of
nanotechnologies. This includes making nanotechnological R&I-activities understandable for
stakeholders and assuring that the discussion connects to the daily practice of the actors
involved.
User Committees in the Netherlands, France, Italy, Austria and Germany
The NanoDiode project will organize UCs in five countries: NL, FR, IT, AT and DE. The overall
aim of the discussions is to:
 Investigate to what extent the UC methodology might support responsible research and
innovation.
 Assist researchers in making their products more responsive to societal needs and
values.
Each UC will elaborate a specific topic:
NL: Nano in water: nano as a challenge, and nano as a risk
FR: Nano-applications for new energy resources
IT: Nanomaterials for antibacterial, cleaning, disinfection, de-pollution and self-cleaning
applications
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AT: Nanomedicine: connecting fundamental research with industrial applications and
pharmaceutical developments to solve the question: “How can society benefit from
nanotechnology?”
DE: Nanomaterials in building and housing for consumers and professional end users.
The UCs will consist of around 10 – 12 participants with different backgrounds:
 Nanotechnology researchers
 Researchers in technology assessment
 Industry (R&I actors, distributors, retailers)
 Civil Society Organisations such as patient organisations, environmental NGOs,
consumers’ organisations, trade unions, employers’ organisations, etc.
 Government agencies
Structuring the activities of UCs
A general format for activities under the UCs is:
 Introduction to the research project,
including a presentation(s) by the research
group, workplace or laboratory visited.
 Identifying the societal context of the R&I
activities and results (new applications and
products), including initial users’ responses.
 Discussion session identifying societal
barriers and drivers for innovation.
Conclusions and practical advice on how
research or product design could respond to
societal needs and concerns.
 Follow-up discussion session with the same group taking place half a year or a year later,
to evaluate how adaptations in the research or product design have been realised, and
to assess the effects of user involvement in the research project.
Examples of issues to be addressed in the UCs:
 What products are on the market today?
 Reliability of the claims for the nano-products (risk/benefit -advantages, costs, safety,
etc., in comparison to conventional approaches)
 Communication across the production chain and responsibilities (including standards
and labelling)
 Approaches and methods for safety-by-design
 Life-cycle impact of nano-related products
 Other non-foreseen issues
Timing
The practical activities of the UCs will start towards the end of 2014. The first UC meetings
will preferably take place before the end of 2014. Follow-up sessions will take place in 2015.
Costs
NanoDiode will cover organizational costs and reimburse travel and subsistence costs for the
participants to the UC. Personnel costs cannot be reimbursed.
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The User Committees
Discussion and conclusions
Set up and approach of the UCs
User Committees were organized in the Netherlands, Germany, Austria, Italy and France.
Their activities and findings are presented in the national reports in the annexes to this
report.
UC-formats
As explained in chapter 2, it was supposed that the NanoDiode partners would have
organized their national UCs with different topics, but with identical formats, to allow for a
methodological comparison to be able to advise about optimization of a format for UCs for
nanotechnologies’ R&I. This was not realized. There were differences in frequency of UCmeetings, the preparation of the topic under debate and the identification of points for
discussion differed considerably, the setting of the UCs differed (stand-alone or combined
with a conference), the participation of CSOs and professional end-users differed. Differences
in the used format complicate comparison of the results of the UC. It makes it tricky to
compare the UCs and to draw conclusions about the usefulness of a UC as a tool for engaging
CSOs and stakeholders in steering of nano-R&I.
A reason for the large differences in formats and framing is the fact that the actual
structuring of the UC was left open for the partners, leaving space to respond to
opportunities and possibilities to combine the UC with other national events.
Stand-alone or conference related UC
An important difference was for example the setting of the UCs. Where NL, DE and FR
organized the UC as ‘stand-alone’ activities, the UCs in AT and IT were organized in the
context of ongoing conferences (BioNanoMed 2015 and the NanoTech Italy 2014,
respectively). This means that there was more time available for the full UC session in NL, DE
and FR, than in AT and IT. Dedicated UCs also allow for a more exclusive orientation on endusers’ and CSOs’ needs and wishes, which is more difficult to reach with a UC organized in
the side line of a conference. Controversially NanoDiode partners that organized a combined
UC-Conference activity argue that this ‘format’ allows for synergy for a broader attendance –
open to broad public, not limited to certain directly addressed people, international
involvement and hence a wider view on the topic.
Topics
Another difference was the approach of nanotechnologies. The Dutch UC focussed on NTs’
developments for water treatment and quantification and qualification of aquatic pollution
with nanomaterials, with a significant role for the nano-researchers, a limited role for
innovators and a critical and demanding role for the end-users and CSOs. The UC
distinguished between nanotechnological challenges and the risks of spilling nanomaterials in
the aquatic environment and explored possibilities to improve the involvement of users in
the development of (nano) technologies. They also discussed the researchers’ and CSOs’
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opinions on the relevance of manufactured nanomaterials as potential hazardous pollutant in
the aquatic environment in relation to natural and ‘incidental’ sources of nanomaterials.
The German UC-building and living approach was more strongly focussed on technologydeveloping companies and examples of products that are brought at the market. They
discussed the new functionalities and properties of the nanoproducts, their potential
benefits and acceptability. They also discussed the information the public desires and how
this should be communicated.
The Austria UC-nanomedicines discussed the reliability of the claims for the medical nanoproducts, the need for communication on product development (e.g. labelling, standards,
etc.) and the identification of societal barriers and drivers for innovation. The UC had a strong
scientific input, with consequently an academic discussion on identified disputable
Nanomedicine ethical issues.
The Italian-UC had a strong focus on the extensive discussion of the pros and cons of the use
of nanosilver in practice. They benefitted from the scientific/technological input on
nanomaterials and nanosilver issues during the NanoTech2015 conference preceding the UC,
which allowed them, with the CSO-invitees, to focus directly on the CSOs’ and publics’
worries on nanosilver.
The French UC-solar energy, as organized within a large nanoresearch organization, spent
quite some time on lab visits and had a strong focus on the technical aspects of
nanotechnologies’ use for clean solar energy. Their practical objective was to identify
opportunities and challenges for specific nanotechnologies, moving from laboratory setting
to the real world, and to search for additional requirements in the context of use.

Reflections, findings and barriers
Mobilizing CSOs
All UCs reflect on the difficulties experienced with mobilizing CSOs, stakeholders’ interest
groups and industry to participate in the UC. At the same time academic researchers are
relatively open to discuss their research developments and ideas on the way forward. The
growing ‘engagement fatigue’ among CSOs to discuss the ins and outs of the introduction of
nanotechnologies in our society seems to play a role in the UC-deliberations as well. In
general the CSOs have a limited budget, enforcing them to sharply define and prioritize their
own public activities. In this respect the hype cycle, as used to visualize the
activities/attention around nanotechnologies, may reflect the diminishing priorities of the
environmental NGOs for the general topic of nanotechnologies’ R&I. This is different for
specific issues within the nanotechnologies debate, such as the discussion about the risks of
nanomaterials. This topic keeps on having a top priority for many of the involved CSOs and
professional end-users and may give rise to high emotions.
Worries, ethics and precaution
All UCs finalize their reports with a series of conclusions related to a critical assessment of
the nanotopic under discussion. These are conclusions related to worries on the release of
manufactured nanomaterials and their hazards to health and the environment. There are
also conclusions related to ethical issues, the need for making the precautionary principle
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operational for practical use and the need for openness, transparency in communication on
nanomaterials used in products at the market. Some UCs also reflected on balancing benefits
and risks, and the need to clarify who really benefits from the innovation, but solutions were
not formulated. These conclusions do not differ essentially from results drawn in earlier
discussions in academic sessions, debates at nanotechnology conferences and position
statements published by stakeholder interest groups, CSOs and public authorities. The main
interest of the project is to evaluate whether the approach of the UCs is effective in
promoting stakeholders’ engagement and dialogue, rather than looking at the specific
outcomes of each of the UCs.
Top-down scientific communication
All UCs show a comparable one-way information stream, from researcher to the
stakeholder/CSO, where the researcher presents its findings and nano-knowledge the
audience, but at the same time shows inertia when it comes to giving ‘steering-power’ to
CSOs and ‘the public’ regarding the direction of R&I. Researchers showed no (real)
willingness (or perhaps limited possibilities) to contribute to finding ways for external actors
to become co-active in steering their research. They however expressed interest in the
concerns and wishes of the UC participants. We also identified the dominating researchers’
cultural “frame” stating that research should be a neutral truth-finding activity not allowing a
contribution of societal stakeholders in the actual research. Moreover, they frequently hold
the position that interference of CSOs (with political aims) would be distracting from the
focus on the actual heart of the matter of research. It is known that the researchers’ power
to determine their own direction of research is limited due to the available budgets and
earmarked research funds, but the experiences of the UC make clear that this type of existing
barriers for responsive research development, with limited input possibilities for CSOs and
professional end-users, also limit the willingness of these external actors to participate in this
type research policy; why should CSOs become active if their contribution is ignored anyway?
Research - innovation gap
Additionally, in one of the UCs the researchers emphasized the large gap between research
and innovation. Innovation requires quite different skills and activities as those that are
needed for creative research and fundamental research (as is the character of much technical
nano-research) has only a limited influence on the actual (follow-up) innovation process. As
such, the distance between the CSOs/professional end-users and the researcher is much
larger than the distance between them and the innovators. Moreover, the UCs show that
many of the CSOs and professional end-users are not (so much) interested to actively
contribute to steering nano-research development, but they rather claim a voice in steering
nano-innovation provided that responsiveness towards their input in this innovation process
is guaranteed. This sets the focus more strongly on the industry, as the most important actor
in innovation, and the need for openness to external influence in this innovation.
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Industrial participation
Another identified barrier seems to be to motivate the innovating industry to employ
responsive behaviour towards external downstream users and societal actors. Some of the
UCs faced problems to involve innovating industry at all (why should they attend the UC,
while the status of the UC is undefined and while they (the industry) are already active in
other more decisive fora discussing nanotechnologies?). Industrial competition and
confidential business information seem to play a role in these issues. It was shown for
example in the German UC, if manufacturers are asked to present (and discuss about) their
own innovative (nano)product, the SMEs were more flexible and open to participate.
UC as deliberative platform
Coming back to the question whether the deliberative platform of a UC is a good form to
contribute to democratizing R&I policies and giving a voice to CSOs and professional endusers in the development and introduction of innovations in the market, the NanoDiode
experiences are not too explicit, but some answers can be given.
An essential element for a successful UC is an open deliberative attitude of the innovator.
Open to listen to societal arguments, fears and demands, and ready to adapt the innovation
accordingly. Important as well is to realize that in general the innovator is not the same
person as the researcher, where the latter is primarily interested in the scientific
development. The societal actors must be highly motivated to engage in the innovation
process and its possible societal impacts and at the same time a guarantee for
responsiveness should be given. In other words, the CSOs must get the guarantee that the
innovator will take their input seriously and is ready to cooperate to make a ‘better’ product.
Or, in some cases, financial support may be needed for successfully engaging CSOs on longterm basis in the UC. Given the long development time of technological innovations and their
close intertwining with the preceding research, a durable involvement of CSOs in this process
poses practical problems that were identified as well.

Summarizing the findings
Although the drawing of a common conclusion from the highly different UCs is complicated,
some general findings relevant for a successful UC can be identified:
• Topic: select only topics with a large (potential) societal relevance for a UC.
 Timing: early involvement of external stakeholders in the research - innovation - market
• Accountability: enforce researchers/innovators to become accountable for the
consequences research results (accountable for the results of their research activities
and/or for what they discuss during the UC and the results of the UC)
 Responsiveness: enforce researchers/innovators to take demands/wishes of the external
actors into account in the research and innovation.
 Financing: if desired, assure participation of the CSO by providing a budget for them
(although some partners argue that ‘buying’ CSOs would influence their positioning).
 For ‘near-to-market H2020 projects’: make participation of CSOs and professional
downstream users structural (mandatory) in the project design (i.e. make them a project
partner)
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Annex 1

The Dutch User Committee Water

This report combines the preparation and the results of the two sessions of the UC-Water in The
Netherlands. The sessions were held in Amersfoort on 30 October 2014 and 2 June 2015. The theme
chosen for the UC-Water-1 was: ‘Challenges and risks’, the theme for the UC-Water-2 was ‘The relative
risks of MNMs in the aquatic environment and the need to operationalize a precautionary approach’.
The Dutch UC-Water was carried out in cooperaton with the Dutch R&D project NanoNextNL in which
IVAM participates as well.
Chapter 1: Preparation of the UC and description of the positions of participating stakeholders
st
Chapter 2: Report 1 User Committee Water: Challenges and risks
30 October 2014
nd
Chapter 3: Report 2 User Committee-Water: The relative risks of MNMs in the aquatic
environment and the need to operationalize a precautionary approach
2 June 2015
Chapter 4: Reflection on the format for the UC

1.
1.1

Preparation of the UC and description of the positions of participating stakeholders
Framing the discussion
For the discussion on the application of nanotechnologies for drinking water production and
wastewater treatment a distinction was made in two main topics that can characterized as:
 nano as a challenge
 nano as a risk.
The challenge relates to the development of nanotechnologies, for example for the treatment of
wastewater, the production of clean drinking water or the use of water for technical applications
(cooling systems, lubrication, etc.). These technologies may be complex systems such as (nano)
membranes or sensors, but may also concern the development and dispersive application of
specialized nanomaterials. Assessing potential beneficial applications requires a thorough insight in
the new technology, in the system or the materials offered for the application. For the end user it also
requires insight in the problems that have to be tackled, how these are caused and whether the
offered solution will solve the problem without introducing new problems. These do not only regard
technical questions, but may also relate to social, organizational, economical and other issues. For the
scientist involved in R&I it means that besides the technical/scientific questions, also issues relating to
the intended use and practical context should be addressed to avoid developing of not useful
knowledge/technologies or technologies requiring thorough adaptations to make them ready-for-use.
The risk relates to nanomaterials brought into the environment as a result of the use of manufactured
nanomaterials (synthetic nanomaterials) in industrial processes or via consumer use. Risk assessment
is complicated by many uncertainties regarding the toxicity of nanomaterials for humans and
environmental organisms, their transport and distribution in the environment. This is further
complicated by the limited knowledge on the use nanoproducts and their behaviour over the full life
cycle (erosion, corrosion and handling, resulting in the release of primary nanomaterials). It should
also deal with the nanoparticles generated in industrial processes (heating, combustion, high-energy
activities) and those released by the use of conventional components.
The choice to apply or to experiment with new nanotechnological applications requires information on
both, the challenge and the risk. In case of insufficient information on the risks a precautionary
approach may be indicated.
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The Dutch UC-Water likes to address both issues, the challenge and the risk. It is clear that this is an
enormous task, which can be fulfilled only partly.
Therefore the UC-Water meeting organized 30 October 2014 had an exploratory character. Invited
participants were professional end-users of water, nanotechnological researchers involved in the
NanoNextNL program, (environmental) risk assessors and technology assessment experts and
environmental NGOs. Not invited for this first meeting were for example the suppliers of
nanotechnological equipment and applications. In the first meeting the attention was focused on the
needs and expectations, from the end-users as well as from the scientists, trying to create synergy. A
second meeting was thought to go into more detail about practical developments already at the
market (and invite suppliers and other market actors as well). There was also the option for follow-up
meetings to go into more detail on specific nanotechnological questions or applications.
1.2

Preparation of the UC-Water
Potential participants were contacted by IVAM by informing them about the goal of NanoDiode and
the intentions aimed for in the UC-Water. An impression was given on actual disputable issues in the
preparation of clean drinking water and wastewater treatment. As an introductory note IVAM made a
short introduction on applications of nanotechnologies for the water phase. A few recent inventory
reports were summarized, an overview of ongoing research under the NanoNextNL program was
made and the position of some of the participating professional stakeholders towards nanotechnology
development was described.
This inventory shows exciting developments and applications but also significant reluctance of
professional users in the market. Professional end-users and NGOs seem to ignore on-going
developments in R&I on these specific water-related issues, and ignore near-to-market or already
available nanoproducts. They associate the introduction of nanotechnologies with many uncertainties
on important health and environment-related issues regarding dispersive nanomaterials. To some
extend the introduction of nanotechnologies mirrors earlier debates on ‘substitution’ (as extensively
experienced in the substitution of dangerous substances with environmentally more acceptable
compounds): successful substitution depends not only on purely technical issues, but as well on many
socio-economic issues.

1.3

Inventory of applications of nanotechnologies in the water and wastewater treatment
A recent inventory on applications of nanotechnologies in water and wastewater treatment shows
three major developments that have been developed for commercial applications: nano-adsorbents,
nano-enabled membranes and nano-photo catalysts, although large scale applications seem still to lie
5
in the future (Qu et al 2013) . In niche, small-scale point of use (POU) systems some other
nanotechnologies are applied. As an example nanoadsorbents for wastewater treatment were
visualized as follows (Qu et al 2013):

5

Xiaolei Qu, Pedro J.J. Alvarez, Qilin Li (2013), Applications of nanotechnology in water and wastewater
treatment, Water Research 47 (2013), 3931-3946
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Table 1 Current and potential applications in water and wastewater treatment (Qu et al 2013)
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1.4

Research needs and potential barriers
Research Needs
Qu et al (2013) also identifies some needs and barriers for the practical use of nanotechnologies. Two
main research needs were identified:
 The first major research need is the need to test the performance of various nanotechnologies in
treating real natural and waste waters. Future studies need to be done under realistic conditions
to assess the applicability and efficiency of different nanotechnologies as well as to validate nanoenabled sensing technologies.
 Secondly, the long-term efficacy of these nanotechnologies is largely unknown as most lab studies
were conducted for a relatively short period of time. Research addressing the long-term
performance of water and waste water treatment nanotechnologies is in great need. Side-by-side
comparison of nanotechnology enabled systems and existing technologies is challenging.
Potential Barriers
They also identify some major barriers:
 Adoption of innovative technologies strongly depends on the cost-effectiveness and the potential
risks involved. The current cost of nanomaterials is prohibitively high, with few exceptions such as
nano-TiO2, nanoscale iron oxide, and polymeric nanofibers.
 There are two approaches to address the cost issue. One is to use low purity nanomaterials,
without significantly compromising efficiency as much of the production cost is related to
separation and purification. Alternatively, the cost-effectiveness can be improved by retaining and
reusing nanomaterials.
 Another point is the risk governance frame which still has to be adapted for nanomaterials. Better
understanding and mitigating potential hazards associated with the use of nanomaterials in water
and waste water treatment will lead to broader public acceptance, which is crucial for new
technology adoption.
 The compatibility of new nanotechnologies and current water and waste water treatment
processes and infrastructure also needs to be addressed. Most treatment plants and distribution
systems are expected to remain in place for decades to come. As a result, it is important to be
able to implement nanotechnology with minimal changes to existing infrastructure in the near
term.
6

The reuse of nanomaterials was also emphasized (Reijnders 2012) . He discusses nano-TiO2 for
photocatalytic degradation of organic water pollutants and cooperation between research and
practice. He concludes that there seems to be as yet a wide gap between the state of current research
and commercial waste water treatment plants for the mineralization of poorly biodegradable organic
compounds with photo catalytically active TiO2 nanoparticles. Research so far suggests that to the
extent there is a case for such treatment, the use of TiO 2 nanoparticles is firmly fixed on substrates.
Combination with other waste water treatment methods are probably to be preferred.
1.5

6

Ongoing Nanoresearch on water issues in the research program NanoNextNL
The NanoNextNL - Clean Water research activities aim to develop nanotechnology-based solutions for
the efficient and economical production of clean and healthy drinking water from different sources.

Reijnders Lucas (2012), Photocatalytic degradation of poorly biodegradable water pollutants using titania
(TiO2) nanoparticles. In: Nanotechnology for Water Purification, eds: Tania Dey, Brown Walker Press, USA.
ISBN-10: 1-61233-616-1
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These solutions not only recognise visible and previously known contaminants but also unknown ones
in particular. The applications are mainly in water desalination, water disinfection, water reuse and
water safety. Nanotechnology makes it possible to convert contaminated surface water in water of the
desired quality, for example. Membranes filter dust particles, microorganisms and organic material
from the water. Nanotechnology makes it possible to produce pores in these ultra-fine membranes
with even greater precision, so that almost one hundred percent of microorganisms is removed.
Another line of research under NanoNextNL is ‘Nanotechnology in water applications’, coordinated by
Rob Lammertink. The removal of contaminants from water is a technological and societal priority for
the coming decennia. Filtration with high porosity, thin and isoporous membranes is expected to be
the technical solution of choice for particulate matter such as viruses and nanoparticles.
Understanding the behaviour of such particles in confined space is a pre-requisite for designing and
fabricating new membranes. Dissolved matter such as pharmaceutical and other harmful low
molecular weight chemicals need to be catalytically destroyed with catalysts of well-ordered 3D microand nano-topology embedded in designed devices. The program is characterized by an integrative
effort to start with a nanotechnology-based concept and integrate it into macro applications. This is
realized by bringing together scientific and engineering expertise from academia, institutes and
industry.
This program aims to perform a breakthrough step in water related technologies based on bottom-up
and top down nano-engineered materials. Industrially and health relevant issues will be adressed in
the following three clusters:
•
Nano- and microfabrication for molecular separations
•
Nano-to-Macro integration for catalysis applications in water treatment
•
Nano-particles in aqueous confined space
Berry Bögels, PhD-student at Eindhoven University of Technology is part of the NanoNextNL
programme on Supramolecular and Bio-inspired Materials. His research involves the investigation of
organic nanostructured porous materials. The organic materials used to make the nanostructured
materials are made of liquid crystalline compounds that self-assemble into well-defined
nanostructured materials. These liquid crystalline materials have the advantage that very small feature
sizes (1-5 nm) and high pore densities could be achieved. Furthermore, fabrication of the organic
porous material is facile and fast. Only, major disadvantages (for the moment) would be the costs
associated with synthesizing the liquid crystalline compounds and the mechanical stability of the
porous material. The research is mainly focused on obtaining nanostructured porous materials, which
might have future applications in waste water treatment.
John Parsons, represents the Earth Surface Science group of the Institute for Biodiversity and
Ecosystem Dynamics, University of Amsterdam (IBED). This research group participates in several
projects in the Risk analysis and Technology Assessment theme of NanoNext.nl. As part of the
Environmental Risks programme IBED contributes to developing methods to analyse fullerenes and
other carbon nanoparticles (planned is as well carbon nanotubes) in environmental samples and IBED
participates in the environmental monitoring programme. Furthermore, IBED studies the behaviour
and fate of carbon nanoparticles in soil. Finally, IBED is also involved in developing models to predict
the fate of nanoparticles in aquatic systems.
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1.6

Recent practical end user-oriented inventories of research needs and end-users’ positioning
The Stichting Toegepast Onderzoek Waterbeheer (STOA) is the expert center of the regional
Waterboards in the Netherlands. As advised by HaskoningDHV, STOA positioned themselves in the
nanodebate with their report on the risks of nanoparticles polluting the waste water and the surface
7
waters (2013) . In the management summary of their report they state:
 that a large part of the nanoparticles will agglomerate and adsorb to organic materials, and as
such will lose their ‘nanoproperties’
 negative effects of nanoparticles have not been shown or are disputable, so far
 modelled concentrations in waste water in practice are much lower than used concentrations in
lab research
 modelled concentrations of nanoparticles in the effluent are lower than the MTR-values (maximal
allowable risk values) for the receiving surface waters
They compare nanoparticles with priority substances and state that it is likely that nanoparticles can
be removed with simpler techniques than priority substances (like pesticides, medicines and endocrine
disruptors).
They state that due to actual knowledge gaps and the presumed low risk profile, at this moment
proactive practical research of the waste water sector is not indicated.
There are however critical remarks that can be made on the quality and conclusions in this STOA
8
report . These relate to the properties of commercial synthetic nanomaterials, which are generally
functionalized to prevent agglomeration, and to the expected fate of nanomaterials in the water phase
and existing large knowledge gaps in this respect.
Another interesting finding on the relative success of innovations was published in a popular
9
environmental magazine by Perrée (2014) . He cites a policy officer of the Waterschap Rivierenland
(District Water Board) stating that some five Dutch sewage treatment plants used nano-enabled
membrane techniques. Their conclusion was that the techniques work well, but they are high-tech and
too expensive. The cleaning capacity is so high that the resulting water is too clean for the receiving
surface waters. The techniques are useful for some industrial applications and for the preparation of
drinking water, but for the treatment of rural wastewater there are enough other technologies,
simpler and less expensive. Therefore they rebuilt many of the membrane installations back to the
conventional systems.
The independent expert institute on water, soil and infrastructure Deltares, commissioned by RWS,
10
studied the chances and risks of nanotechnologies for Rijkswaterstaat (Roex et al 2013) . This
exploratory study summarizes the following findings:
 RWS expects a rapid development of applications that might be of interest for RWS.
 As a consequence, human and environmental exposure to nanomaterials is likely to increase.
 Nanomaterials applied in consumer products and in concrete actually determine the main risks for
the water phase. Nanoparticles’ vehicle emissions may contribute to RWS road workers exposure.

7

STOWA (2013), Ellen van Voorthuizen, Maarten Schaafsma. Haskoning DHV NEDERLAND B.V. Nanodeeltjes in
de afvalwaterketen.
8
Critical remarks made by Dr. Hildo Krop, IVAM UvA (September 2014)
9
Perrée Harry (2014), Nano & Water Risico en Kans, Milieumagazine Nr 5/6, Mei 2014
10
Roex Erwin, Goossens Hans, Markus Arjen (2013), Kansen en risico’s van nanotechnologie voor
Rijkswaterstaat, Deltares
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Interesting applications are especially in coatings and lacquers, electronics and ICT, car industry,
construction, energy & environment.
Use in practice is still limited.
High investment costs, required innovations and uncertainties regarding risks of nanomaterials
and associated legislation, inhibit a rapid development of applications.
On the short term (< 5 years) applications of coatings and nanomaterials in concrete might be
interesting for RWS, especially regarding sustainability and savings on maintenance.
On the long term sensor technology (in cars) might contribute to interesting applications.
So far UFPs (Ultra-Fine Particles) lack an appropriate risk governance frame.
RWS should play a more pronounced role in steering applied innovation programs.
RWS should engage itself in the Interdepartementale Werkgroep Risico’s Nanomaterialen (IWRnano)
RWS should consider appointing a coordinator ‘chances and risks of nanomaterials’.

Position Rijkswaterstaat towards nanotechnologies for water applications or nanomaterials in water
applications. Points made by Rob Berbee (Rijkswaterstaat WVL Afdeling Waterkwaliteit en
Natuurbeheer):
 Consequences of nanomaterials in waste water. This is an interesting theme, but according to
scientific findings so far, no adverse effects due to actual concentrations of NM-waste in waste
water are observed. As such the actual capacity of sewage treatment plants (STP) to handle NMwaste seems to be sufficient.
 Application of nanotechnologies within the frame of RWS is unknown, at least supposed to be
limited. Nevertheless RWS is open to explore the chances of nanotechnologies.
 RWS-board holds the position that the time investment in nanotechnologies should remain
limited.
 So far the Sense symposium (IBED, UvA,2013) is for RWS key in the actual opinion about ‘risks’ of
nanomaterials in the water phase.
 Environmental effects and risks should be thoroughly monitored.
 A high risk, and an actual problem, is the spill of polymers used in cooling water systems and
water treatment.
11

The association of drinking water companies in the Netherlands Vewin published their position paper
on nanotechnology & guaranteeing the drinking water quality in March 2010. As a general starting
point they use public health, and as such they urge the government for nanotechnologies
development to invoke the precautionary principle and to use a source oriented approach. They
identify the manufacturer as responsible to assure his duty of care, and to initiate activities whenever
there is suspicion that a nanomaterial might harm humans or the environment and to prove that the
nanomaterial does not adversely affect human health. They ask the government to translate the duty
of care into specific European regulation.
Vewin identifies nanomaterials as normal, but ‘difficult substances’ that require a case-by-case
approach, also for the small volumes. The general regulatory framework should be adapted to
‘nanomaterials’ as well, and should be regularly updated.

11

Vewin´s core activity is to represent the common interests of its members in The Hague and Brussels.
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Priorities for fundamental research also lie in the area of prevention of risks for public health,
especially with regard to:
Knowledge on immobilization of nanomaterials,
Knowledge on the toxicity of (combinations of) specific nanomaterials
Development of a precautionary approach and specific norms for free (dispersive)
nanomaterials in (drinking) water
Generation of data on new hazardous nanomaterials
Modelling the emission of free nanomaterials to the water phase
Development of measurement methods for concentration of (groups of) nanomaterials in
water
The general policy of the Dutch drinking water sector is to apply nanotechnologies in the primary
process only with precaution. Nanosensors/nano-enabled membranes / use of dispersive
nanomaterials for pollution mitigation should only be allowed when extensive international safety
tests have been applied.
For the drinking water company Vitens the benefits and threats of nanoparticles were summarized by
their employee Ron Jong. At nanoparticle scale the physical properties of materials can be extreme
different. This may give opportunities for the development of new water treatment technologies. By
example for the removal of nitrate from water, without the production of a waste stream. Or the
selective conversion of micro pollutants, that are present in water at very low levels. Nanotechnology
can also be applied for the introduction of fast and cheap analyzing methods for the water quality.
Those are serious benefits, but what happens if nanoparticles are present in the environment, in
surface and groundwater and maybe even in drinking water? Not much is known about the exposure
and risks for consumers. Analyzing the particles in water is crucial for this but even this is still a
challenge.

2
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Agenda, 30 October 2014
Introduction
10:00 - 10:20 General introduction: the NanoDiode project; User Committees; today's programme and
objectives; workshop participants introduce themselves.
Part 1: Knowledge supply
10 Min pitches by technology developers - opportunities of new technologies, followed by user responses and
discussion
10:20 - 10.40 Drinking water production: enhanced membranes for purification
- Henk Miedema: scientific concept + fields of application + concrete developments
-user responses: What considerations? Enthusiasm, concern, earlier experience... How realistic?
Timescales from lab to market?
10:40 - 11:00 Contaminant removal: isoporous membranes for water filtration
- Rob Lammertink: scientific concept + fields of application + concrete developments
- user responses: What considerations? Enthusiasm, concern, earlier experience... How realistic?
Timescales from lab to market?
11:00 – 11:20 Nanostructured porous materials, for future applications in waste water treatment
- Berry Bögels: scientific concept + fields of application + concrete developments
- user responses: What considerations? Enthusiasm, concern, earlier experience... How realistic?
Timescales from lab to market?
11:20– 11:30
Coffee break
11:30 – 11:50 Environmental fate and risk assessment of nanomaterials
- John Parsons: scientific concept + fields of application + concrete developments
- user responses: What considerations? Concern, experiences, real life problems? Answers to
practical problems?
11:50 - 12:10 Environmental monitoring of nanomaterials
- Patrick Bauerlein: scientific concept + fields of application + concrete developments
- user responses: What considerations? Enthusiasm, concern, earlier experience... How realistic?
Answers to practical concerns?
12:10 - 13:00 Discussion: relevance of the context of use for technology development (or not?)
13:00 - 14:00 Lunch

Part 2: Knowledge demand
Users discuss their perspectives on opportunities and risks of nanotechnologies
14:00 - 14:20 Drinking Water Supply: nanotechnology as opportunity and threat
- Ron Jong on cleaning and pollution of drinking water, priorities and challenges
- Response from technology developers and NGOs: what do you think about this?
14:20 – 14:40 Experience of Waterschappen – use of nanomembranes ... and back again
- Waterschap by Charlotte van Erp Taalman Kip on the initiatives to install, use and dismantle
nanomembranes in sewage treatment plant
- Discussion: what went wrong? What lessons to be learned?
- Response from technology developers and NGOs: what do you think about this?
14:40 – 15:00 Water management and cooling system effluents
- Rob Berbee on specific water treatment hot topics
- Response from technology developers and NGOs: what do you think about this?
Part 3: Aligning supply and demand
15:00 - 15:30 Outcomes
- Specific outcomes: what was surprising to you? Any new considerations for technology
developers in relation to applying your research? Any new opportunities for users in terms of
R&D? Who should the technology developers speak to? In what form? New alliances?
15:30 – 16:00 General discussion: possibility of taking user perspectives into account in early stages of research
and innovation?
- back to NanoDiode overall objectives and ideas behind UCs: exploring the relevance of user
involvement in technology development.
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- did you observe any opportunities today?
- what barriers do you identify?
16:00 - 16:15 Planning 2nd User Committee
topic for next meeting(s).
dates / planning

Engagement of end users and stakeholder groups
Technology developers, risk researchers and users explored the horizons of nanotechnologies for
water and wastewater treatment. The users represented in the UC were professional end users
including representatives from a water board, a drinking water company and from Rijkswaterstaat,
and two civil society organizations (citizens / consumers).

In the morning session, the nano-scientists presented their line of research and preliminary
conclusions and elaborated further on the opportunities of nanotechnology for water treatment
applications. Subsequently the risk-researchers presented their ongoing nanoresearch, with emphasis
on the assessment of the behaviour and fate of nanoparticles in the environment. In the afternoon
session the professional end users and CSOs reflected with their view on the possibilities of
nanotechnology. Possibilities (opportunities) and barriers for improvement of user involvement in
technological developments were discussed.
Promises and opportunities
The researchers showed several promising applications of nanotechnology for wastewater treatment,
including viral deactivation, optical tweezers for bacteria, nitrate removal, membranes for recovery of
phosphate and ammonium, and catalysed water purification using sunlight.
In the recent past the water organizations carried out (commissioned) a number of exploratory studies
on potential applications of nanotechnologies to find solutions for practical existing problems. Several
promising areas of applications (such as "self-cleaning" coatings for tunnel walls) were identified, but
at the same time, these studies did not activate the professional end users to choose a
nanotechnology-oriented approach to solve persistent problems in the water phase. Instead, the
studies gave rise to a rather cautious attitude. Considerations include the idea that the potential risks
of manufactured nanomaterials in the wastewater and in the environment appear to be limited and
consequently that so far, there is no need for additional measures to be taken to purify the nano
pollution from wastewater. Also, to the opinion of the professional end users, the ready-for-market
nanotechnologies for wastewater treatment are not yet at a stage of development that they can
compete successfully with conventional purification methods "to push these from the market". Scaling
up the technology (from lab to practice) seems to be the core issue. As yet there are no large-scale
beneficial nanotechnology solutions for the major problems, such as for example the selective
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purification of (organic) micro pollutants. Nevertheless the end users remain willing to participate in
pilot projects to test promising applications in practice, provided that the benefits of the technology /
application are sufficiently convincing.
Concerns
The technological research (as presented in the UC-Water) only limitedly reflects on environmental
issues, as for example in the study on the stability of applied surface layers and the potential release of
nanomaterials. Research on technical development is dominant while research on the potential
adverse environmental effects of nanotechnologies’ development has a lower priority. Potential
emissions do not determine the material selection, as stated by one of the researchers: "In fact we
should do it the other way around, but the technical approach is leading and we will not change that."
For water managers and CSOs a key driver to concentrate on 'nano' appears to be the potential
adverse effects of nanomaterials in the environment and potential human effects. In that context,
especially nano-plastics are mentioned (probably not released in the environment due to the use of
specific nano-enabled products, but possibly rather formed in the environment by erosion of microplastics).
So far drinking water companies do not study nanoparticles specifically (e.g. as contaminants in
drinking water). Consumers did not (yet) raise questions on this subject. It is noted, "In society there is
much less debate about nanotechnology than on, for example GMOs.”
Other concerns relate to the remains that are left behind in (nano) membranes and the inadequacy of
the current available analytical methodologies for detection and analysis. As one of the end users
remarks: "We really have no idea about the quantity of nanoparticles in the environment, let alone
that we should have to determine their effects”. The environmental CSOs stated that it is better to
prevent problems than using nanotechnologies for an end-of-pipe clean up. Additionally there was
debate about who should pay for the removal of nanoparticles: should this be the water boards and
consequently the citizens, or should it be the polluter who pays.
An 'eye-opener' proved to be the problems as outlined relating to the analytical environmental
research, in particular the complexity of the qualification and quantification of engineered
nanomaterials in the environment (water, soil and biological media) in relation to the naturally
occurring nanomaterials. It was emphasized that due to immature measuring techniques only small
steps can be set and that questions such as ' the acceptability of a particular nanoparticles’ emissions’
cannot be answered yet.
Engaging end users in technological development.
 Opportunities for collaboration between developers and users.
There appears to be a wide and not easily bridgeable gap between academic research, marketoriented (nano) technology development and the formulation of fundamentally oriented research
questions by social groups and end users.
This was illustrated with the PhD nano research, as is taking place within the NanoNextNL program.
The research is generally fundamental in nature, focusing on the concept of (the behavior of) the
matter at the nano level. However, an explicit precondition in this research program is the
accountability requirement for candidates. As part of their thesis they are obliged to reflect on the
social context of their research topic. Nevertheless the fundamental scientific research is dominant
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and the reflective part concerns only a limited time investment, which in general is not stimulated
either by their promoters. As a consequence possibilities for additional external steering of the
research (direction) during the PhD study is limited or almost absent. Steering as to a higher extend
based on social oriented needs should take place in another phase of the design phase.
Technology development, from scientific research to (near-to-market) nanotechnology applications
(including applications in the water phase for wastewater treatment or preparation of clean drinking
water), does not primarily take place at universities. Upscaling is the key point. Technology
development takes place rather in an industrial setting or in academic spin-off companies such as
those found today in many degrees and kinds.
Nevertheless there is the practice that scientific research is guiding the opportunities for
(nano)technological development. The scientific research actually is a starting point for the
development of market-oriented nano-enabled products and methods. Therefore, the aim of the
NanoDiode project to stimulate CSOs and end users to play an active role (or at least have a voice) in
steering technology development, puts a high demand on the professional end user, NGOs and other
civil society organizations. They must be willing (and able) to operationalize the social and end users
demands and translate these in a formulation for fundamental research. This shows again the gap
between the demands of CSOs and the formulation of scientific research, with different goals and
conflicting interests.
Understanding the early engagement of users in technology development
The form of participation of NGOs and professional end users in steering of R&I is essential. For the
setting of the UC a meta-level discussion on the steering of R&I with professional end users regarding
water quality and water management (as experts in this field) is less desirable from their point of view.
They are interested in the R & I in the water sector, but their interest is more specifically applicationoriented innovation. In this regard the UC-Water was successful, although the focus of the discussion
could have had a stronger focus on explicating the ‘need for innovation' and the freedom to control of
the research questions and program.
The interests of CSOs lie mainly with the potential human and environmental risks of nanomaterials,
which was shown by their input in the discussion. This determines as well their interest in directing
R&I. The question of desirability and acceptability of (nano) products "in development", was not
raised explicitly addressed in this water user group. CSOs link the application of nanotechnologies or
nanomaterials in the water phase to the potential emissions of nanomaterials. A discussion on the
desirability and acceptability of nanotechnological applications requires a different angle (more
explicitly focused on general conditions and perhaps more closely linked to specific products), but it is
undeniable that this issue should be part of the framework for academic R&I.
st

Summary and conclusions of the 1 UC-Water
All the professional water industry associations showed their interest in the development of
nanotechnologies for the water phase. However, practically involving participants in the user group
showed larger obstacles. The arduous process to engage end users and CSOs in the debate in the UCWater (committing the organizations and finding the right people within the organizations) shows the
reluctant attitude of the branch, which was as well identified in the discussions in the UC-Water.


The academic nanotechnology research is fundamental in nature and limited by criteria set for
scientific research. Applied technology research including upscaling of interesting applications,
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often does not take place within a university research setting. This may take place at university
spin-off companies, and more likely through industrial innovation within companies.
Although the academic nanotechnological research does create many opportunities for further
development (which emphasizes the importance of social-oriented steering at this level), it is
difficult to connect this with the interests and practical abilities of end users and CSOs (lack of
knowledge, time and financial resources). Engaging end-users and CSOs in steering of
development and innovation should therefore preferably be stronger focused at applicationoriented technology development. The practical needs, as identified in the actual discussion in the
UC-Water reflect this.
The professional end users acknowledge the importance of fundamental research, but they do not
feel the need to give input to this process, by becoming involved in steering processes.
Regarding the possibility to steer research, the momentum lies in the initial stages, the
formulation of the research questions and the research design. The "translation" of the social
questions in (fundamental) research questions is crucial. This emphasizes the important role of
the (fundamental) scientist. He should assess the social context of its own nano research, the
opportunities and the risks, and assist in developing specific tools for engagement of end users
and CSOs, in order to reflect the social context appropriately in the technology development. In
other words, the researcher has a role in the translation of the social question in a fundamental
scientific question, as well as a role in the assessment of opportunities and risks of the results of
research within the social context.
An integral part of the basic research is therefore as well the assessment of the potential
scalability of the invention. This also applies to the assessment of the added value of
nanotechnology compared to existing techniques. Does it really offer advantages?
The professional end-users (the water managers: Rijkswaterstaat - Department of Public Works,
Water Boards, Drinking Water companies) are aware of a number of nanotechnology
developments and have informed themselves about potential adverse effects of nanomaterials in
wastewater treatment and in surface water. They believe that many (nano) developments are still
in the research phase and scaling of potential technologies has yet to take place. In this respect
they remain cautious, but they are willing to test promising applications.
Another drawback is the remaining uncertainty regarding potential risks of nanomaterials. This
leads to a sceptical attitude of end users regarding the acceptability of dispersive use of
nanomaterials and a critical attitude of CSOs regarding the use of materials with an insufficient
assessed risk profile. For many (potential) industrial end-users this leads to an reluctant attitude.
They are postponing use until more (risk)information comes available. The consequence is that
development takes place at the lab scale, but further upscaling is frustrated.
Environmental NGOs do not have a task in testing of nanotechnology applications. Their task is
critical opinion forming.
nd
For the 2 User Committee water it is preferred to invite manufacturers of nano-enabled
products for the water phase, as well as manufacturers of nano-enabled products that potentially
release manufactured nanomaterials in the environment. A key question for them in the second
meeting could be how they assess the potential release of nanomaterials. The participants to the
User Committee do also ask to provide more information about potential risks and standard
setting for nanomaterials in the environment.
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3.

Report 2nd User Committee-Water
The relative risks of MNMs in the aquatic environment and the need to operationalize a
precautionary approach
Agenda, 2 June 2015
11:00 Introduction
Pieter van Broekhuizen (IVAM UvA)
‘Introduction: design and goal for the User Committee Water’
11:30 Introduction participants. Positioning of water management, CSOs and policy makers
12:30 Lunch
13:30 Wishes on risk R&I - priorities for practice
Annemarie van Wezel (KWR en UU)
´State of progress of aquatic environmental nanomaterials’ research: current research questions and
priorities´
Dik van de Meent (RIVM)
‘Potential risks of the use of nanomaterials in the aquatic environment: what do we know, how do we get
to know enough and what we should know?’
´

Peter Tromp (TNO)
Ultrafine particles produced by road traffic and industrial emissions and deposition thereof in the aquatic
environment’

15:00 Building blocks for a Precautionary Approach - challenges and opportunities for stakeholders
Hildo Krop (IVAM UvA)
´Proposed amendments to REACH (and other substances regulations) for nanomaterials´
Elbert de Jong (Utrecht Centre for Accountability and Liability Law, UU)
´Thoughts on liability law related precaution obligations relating to uncertain risks of synthetic
nanomaterials in the aquatic environment ´
16:00 Evaluation of the deliberative process
Opportunities for social control and influence. Priority blocks. Advising European Commission
16:45 Drinks
End of the workshop

nd

Participants 2 User Committee - Water
Bert Bellert

RWS

Rob P.M. Berbee

RWS

Ron Jon
Anja Derksen
Joan Meijerink
Annemarie van de Vusse
Arjen Markus

Vitens
Representing STOWA
Waterschap
Zuiderzeeland
Bestuur Waterschap
Deltares

Wil Janssen
Margriet Samwel-Mantingh
John Parsons
Annemarie van Wezel
Dik van de Meent

Leefmilieu
WECF
IBED - UvA
KWR Water
RIVM

Rijkswaterstaat - National Water Management
Organization
Rijkswaterstaat - National Water Management
Organization
Drinking water company
Foundation for Applied Water Research
Water board
Management Board Water Board
Institute for applied research in the field of water
and subsurface
CSO environment
CSO, Women in Europe for a Common Future
Research, University of Amsterdam
KWR Watercycle Research Institute
National Institute for Public Health and the
Environment
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Peter Tromp
Elbert de Jong

TNO
CALL - UU

Rens Vandenbergh
Petra Krystek

NanoNextNL
Philips Innovation
Services
NVZ
Baril Coatings
Ministerie I&M
IVAM
IVAM
IVAM

Hans Razenberg
Joost Broeders
Monique T.M. Bosman
Pieter van Broekhuizen
Hildo Krop
Rokus Renirie

Technical research and innovation
University Utrecht Centre for Accountability and
Liability Law
Research funding
Industry
Dutch Detergents Manufacturers Association
Paint Manufacturer
Ministry Environmental Affairs
Research & Consultancy
Research & Consultancy
Research & Consultancy

nd

Introduction to the 2 UC-Water
st
nd
The 1 UC-Water workshop decided to have the 2 UC-Water workshop a stronger focus on specific
water treatment related nanoproducts in the market and to invite manufacturers and suppliers to
discuss with them the consequences of using their products. Another pending question was to go into
more detail about the potential release in the aquatic environment of manufactured nanomaterials
(MNMs) and whether environmental standards for nanomaterials would be an option.
Efforts to mobilize suppliers of nano-enabled products for water treatment were not very successful,
which led to a more stronger emphasis on the second question: the relative risks of MNMs in the
aquatic environment and the need to operationalize a precautionary approach. For this the question
was further elaborated as follows:
“What is the relevance of manufactured nanomaterials as potential hazardous pollutant in the aquatic
environment in relation to natural and ‘incidental’ sources of nanomaterials and the question whether
formulation and operationalisation of building blocks for a precautionary approach is a useful way
forward”
More specifically the following questions were formulated
 Is it problematic when the release of insoluble manufactured nanomaterials (MNMs) in the
aquatic environment would increase?
 How do risks of MNMs relate to the risks of surface water pollution from deposition of
ultrafine particles from air pollution (UFPs) as an additional source of nanoparticles added to
the ‘naturally’ present nanoparticles? Is there a reason for a special focus on MNMs?
 Is a precautionary approach indicated?
 What are possible building blocks for a precautionary environmental policy
 The actual Water Framework Directive (WFD) is strongly focused on priority substances.
Nanomaterials are not (yet) on this list. Is it advisable to draw attention to NMs within the
WFD? And if so, is it advisable to operationalize precaution within this frame? If a
precautionary approach would be no option, then what are criteria to become active?
Key points:
The overarching question for the workshop was whether these questions could be answered within
the actual ongoing research & innovation program? Do we expect clear answers within due time or is
it politics that should formulate a clear frame on what and how nanomaterials are allowed to be
released into the aquatic environment? (with all their uncertainties and existing data gaps)?
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Timing constraints and follow-up questions
The time available for the planned discussion along the pre-formulated questions appeared to be too
short to allow for a well-balanced discussion. Therefore participant s were asked after the workshop
by e-mail to shortly reflect on their experiences and ideas. This was supported by asking them to
reflect on the issues discussed:
What issues in environmental nano-research should get a higher priority?
Would you like to become involved?
What is your opinion about the shift from a hazard-based towards a concern-based approach for
risk management?
Would you like to have explicitly formulated building blocks for a precautionary approach?
How do you judge the principle no data, no emission?
Is it advisable to develop Environmental Quality Standards (EQSs) for nanomaterials?
- Should UFPs be involved in aquatic environmental risk assessment ?
Their responses were combined with the discussion in the following reporting.

3.4

Report 2nd UC-Water
Summaries of the introductions.
1. Pieter van Broekhuizen (IVAM UvA), ‘Introduction: design and goal for the User Committee Water´
Starting point for the discussion is the observation that there is quite a lot of ongoing research
applying nanotechnologies and nanomaterials, aiming at environmental improvement, solving existing
problems as waste water remediation, clean water production and many other issues. On the other
hand there is concern amongst critical CSOs and end users about the potential environmental release
of nanomaterials and consequences for the aquatic ecosystem. Questions as summarized in the
introduction to the workshop are shortly memorized and the need to develop a precautionary
approach for the use of nanomaterials was questioned. A suggestion was done for deriving
precaution-based environmental quality standards (EQS) for NMs in the surface water. A parallel was
drawn with the precautionary approach as developed for the workplace. Furthermore the point of
deposition of UFPs (airborne ultrafine particles) in the aquatic system was brought forward as an
additional, not ignorable source of NMs. The role of stakeholders was discussed and an effort was
made to identify the priorities of the CSO and end-users for R&I in this respect and responsibilities.
2.

Annemarie van Wezel (KWR en UU), ‘State of progress of aquatic environmental nanomaterials’
research: current research questions and priorities´
The ongoing NanoNextNL research program with respect to water research was highlighted. The focus
is strongly on manufactured nanomaterial, the development of analytical tools for analysis in the
aquatic environment, the understanding of the fate of nanomaterials, the modelling of emission
routes and environmental concentrations, accumulation in organisms, ecotoxicity and to further
elaborate the environmental risk assessment of nanomaterials. Fullerene was taken as an example,
and so far no indications for concern were raised. For inorganic nanomaterials the OECD approach was
highlighted. For risk assessment a multi-dimensional risk assessment methodology was promoted,
including as well ethical, legal, financial issues and public (dis)trust.
3. Dik van de Meent (RIVM), changed its actual title in ´Can we assess risks of nanomaterial use?’
The actual risk assessment methodology for nanomaterials was explained by using the common
algorithm: PEC/PNEC = RCR≤1 and questioned whether this approach is applicable for nanomaterials,
which was answered positively, ‘yes, we can!’. The way forward is just to do it. An essential element is
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the agglomeration behavior of nanoparticles, for which the key parameter is the attachment efficiency
(AF). The AF is influenced by the charge of the particles. A high charge might result in a low AF, and as
such a low removal from the aquatic environment.
4. Peter Tromp, ‘Emission and deposition of nanoparticles and ultrafines from road transport’.
Research as carried out under the program NanoNextNL shows a dominating contribution of traffic
emissions to airborne UFP. Combustion and engine oil are dominating sources (especially ECelemental carbon), but break wear and tire wear also have a significant contribution to the metals
load.

Due to ongoing and fast coagulation processes, the majority of particles’ deposition in the aquatic
environment will be larger than the nanosize. In general this concerns hetero coagulation. As such the
traffic contributes significantly to the (nano)metal load of WWTP sludge.
5. Hildo Krop, ‘Building Blocks for a Precautionary Policy’ and the proposed adaptation of REACH.
The problem of the hazard-based REACH approach towards the existing uncertainties in risk
assessment of nanomaterials and the need for a concern-based approach was highlighted. An analogy
was presented with the approach chosen for the workplace to operationalize the principles of no data
no exposure and no data no emission. The nano reference values (NRVs) were highlighted as analogy
for the aquatic environment where the development of nano-specific EQSs (environmental quality
standards) might be an option as reference for acceptable environmental concentrations of
nanomaterials.
6. Elbert de Jong ´Precautionary duties’.
The consequences of adopting of the precautionary principle in the private law system are further
explained in consequential practical obligations for involved stakeholders. The use of nanomaterials is
one of the examples where insufficient scientific information, but reasonable grounds for concern for
the possibility of adverse effects, leads to the applicability of the precautionary principle. In the private
law context, the precautionary principle is operationalized in terms of precautionary duties. As such a
precautionary duty is a duty affecting the (legally required) behavior and the activities of the actor,
depending on the actual situation. In the private law context, the precautionary approach requires a
stronger pro-active attitude than simply applying the available existing (public law) standards (OELs,
EQS). (Private versus public law). As such it strongly affects the employer (related to his duty of care).
Noncompliance with a precautionary duty can be remedied by two private law mechanisms: an
injunctive relief and claims for damages. An injunctive relief is a court’s decision that orders a
defendant (i.e. corporations or governmental entities that engage in uncertain risky behavior) to act in
a certain way or to refrain from a specific act. In procedures for damages, victims of a materialized
uncertain risk claim financial compensation for harm they suffered as a consequence of an alleged
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breach of a precautionary duty. Here, noncompliance with a precautionary duty may lead to significant
claims for damages.
While nowadays the obligation exists of risk-related pre-information (e.g. REACH), a high standard
related to pro-active measures may be expected in case of legal procedures. Here false positive (e.g.
unfair withdrawal of a product from the market) and false negative handling (e.g. unfairly refraining
from a required activity) both can have a negative effect, and may be instigated by scientific
uncertainties. Therefore a pro-active attitude towards uncertain risks is essential, by (ex ante) focusing
on transparency in choices made and preventing to shift the burden of uncertainty to other
stakeholders and the environment and by (ex post) preventing harm and subsequently claims for
damages. This requires developing a clear and transparent precautionary approach.
Discussion
Starting points
For formulating a precautionary approach with a focus on the aquatic environment, it is not only
indicated to focus on the authorization of new manufactured nanomaterials at the market, but
especially on nanoparticles released from the use of products. A priority should be given to a thorough
inventory of sources, emissions, routes of transport, including the ultrafine particles and natural
background nanoparticles. For surface water quality (and thus for the focus of the water boards and
drinking water companies) nanoparticles released from products (e.g. nanosilver) or formed through
weathering and wear of e.g. from tires and plastics of more importance, than many specific ‘popular’
manufactured nanomaterials. Especially microplastics and deteriorating in nanoplastics are a large
concern for water management. Subsequently sources can be prioritized and an emission reduction
plan can be designed. At the same time effects should be thoroughly assessed giving extra arguments
for prioritization. It was recognized that some important steps have been set, especially related to
environmental distribution of nanoparticles, but so far it seems to be insufficient to make a reliable
risk assessment. The remark was also made to have a focus on the secondary, indirect risks of
nanomaterials (meaning the effects in the production chain).
The idea for environmental risk assessment to make concern-based approach operational, for
situations where a hazard-based approach cannot be applied finds support, amongst many of the
participants. An analogy with the failing hazard-based approach was given with the endocrine
disrupting chemicals (EDCs) as e.g. plasticizers and neonicotinoids.
No data no emission
The suggested principle ‘no data no emission’, as an element of a precautionary approach, leads to
conflicting positions. It was stated that in the absence of sufficient hazard data exposure phenomena
should get more attention. Authorities emphasized that it is in fact is already covered by standing
environmental policy. Here the concept ‘negligible risk’, that was introduced some years ago, provides
a good tool for handling nano-risks. Key point here is that an emission is accepted when no adverse
effect is expected. If this cannot be proven and additional evidence cannot be provided a ban can be
considered. However, how to judge ‘negligible’, in times of uncertain hazards and risks, but reasonable
grounds for concern? When science cannot give an unambiguous answer yet, precaution becomes the
starting point. As such, a principle like ‘no data no emission’ could be used (for government and
professional users) as a starting point to opinion, provided that ‘no data’ is further nuanced in hazard
data, and data on other effects, production and use. As a principle for the responsibility of
manufacturers and importers (provided that clear criteria are formulated) it is advisable, but as basis
for environmental policy however it leads to controversial positions. A suggestion was also done to
somewhat paraphrase the principle: ‘no data no production’, which reflects the fundamental questions
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on ‘what’: what is the intended use of the (nanoparticles releasing) product and ‘why’ is it actually
used.
Waiting game and uncertainties
For companies (potential manufacturers of nanoproducts with nanomaterials) it is questionable
whether issues like ‘the waiting game’ are motivated by their environmental awareness and the
consequential application of precaution, or that they are rather motivated by avoiding potential claims
and reputational damage. Experiences from the past rather show the picture that in case companies
would be rescued by the government of liability for potential harmful emissions than they would have
felt no barrier to use the materials as such. Nevertheless, there is an agreement that the responsibility
should lay at the manufacturer/importer/user (releasing) company, provided that clear evaluation
criteria are formulated.
For companies involved in water management, and their possibilities for effective and responsible risk
management in these uncertain cases, the ALARA principle seems to be the best option to be used as
leading principle. In this respect reliable insight in the potential hazards of synthetic nanomaterials in
the aquatic environment remains highly urgent. But it is quite clear that the actual use and potential
release of MNMs, may require a pro-active policy as well. In this respect it is the idea that more insight
is urgently needed in the total aquatic environmental load with nanoparticles of different sources and
in the daily intake relative to these different sources. These sources are those released through
consumer use of products (sun tan creams, clothing, etc), drinking water as well as industrial and
traffic sources. The contribution of UFPs deposition to the load of WWTPs in relation to the total
environmental load is essential information. Needed is the relative contribution from these sources to
the total intake of nanoparticles from consumer products. Nanoparticles in drinking water have the
full attention of the drinking water companies.
Unambiguous standards for environmental monitoring of nanomaterials are highly needed.
Provisional nano-EQSs
The idea for the development of provisional nano-EQSs gets support from the water management
organizations and the CSOs, although there were also some critical remarks (as the idea that an EQS
would not really be necessary, and the remark that the EQS for some pesticides could not prevent
harm to some aquatic and terrestrial organisms). A majority of the participants held the idea that it
might be a useful tool for risk assessment, especially when using a PEC/PNEC approach. As such it
might also get a place in the Water Framework Directive, although for this it seems necessary to
accept in the WFD a concern-based approach for specific situations with insufficient hazard data and it
would be essential to set a clear numeric value. However, it was emphasized that a nano-substancespecific EQS seems to be not feasible. But if the number of nanoparticles in the aquatic environment
can be identified as an important hazard factor (additional to the toxicity of the substance itself), a
generic EQS can be a useful reference and a trigger for action if the EQS is exceeded in a water sample.
The metric could be number of nanoparticles/l (#/l). Suggestions were done to use as a starting point
for calculation of a EQS a value of 0,1 µg/l (although there was also a suggestion for a zero tolerance
for manufactured nanomaterials, i.e. the EQS at the detection limit). Environmental researchers
pointed out that it would be quite easy to derive a suitable nano-EQS, based on already existing data.
With the use of a safety factor a generic nano-EQS should be feasible.
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It should be noted that it is preferred to develop a provisional generic nano-EQS ‘for the time being’ as
a precaution-based EQS, to avoid all common arguments regarding knowledge gaps and technical
12
capacities as those that are for example raised by Milieu/AMEC (2011) .
Building blocks for a precautionary approach
Based on the discussion and based on explicitly formulated suggestions, some building blocks for a
precautionary approach towards the risk management of nanomaterials in the aquatic environment,
as suggested by the participants, were identified:
From hazard-based towards concern-based approach for RA
Clear positioning towards litigation or mitigation
No data no emission
Derivation of a (provisional) generic nano-EQS
Further development of a model for the distribution / behavior in the environment
Quantification of the sources and routes
Identification of possible emission reducing measures (and policies)
reversing the burden of proof
critical assessment of the ‘need’ to introduce the new (nano)product
Priorities for research
There was no comprehensive inventory made of priorities for research, but based on the discussion
the following general subjects can be identified
Development of (a system) for deriving generic EQSs for nanomaterials
Identification of premises to include NMs in the WFD.
Identification of ways to make a precautionary approach acceptable for environmental policies.
Develop uniform way of detection and monitoring of nanomaterials
Systematic survey on sources of nanomaterials in the aquatic environment. Identification of
relative contributions of MNMs, UFPs (as originating from traffic, industrial emissions, domestic
sources), NPs formed by weathering/wear of (nano)products. This includes also (and with high
priority) the formation of nanoplastics from microplastics in the aquatic environment
Transport and fate of NMs in the aquatic environment. Prioritizing potential risks, including issues
like bioaccumulation of NPs
Involvement in steering research
Although some of the participating groups indicated a wish to become more involved in steering of
R&I, most of the participants suggested this to be a task of the specific branch organization. CSOs
indicated their willingness, but pointed at the problem of having a working overload in relevant
environmental issues and a limited budget.

4.

Reflection on the format for the UC
Regarding the experimental format for the UC several issues can be distinguished.
Responsiveness
The role an UC may have as a platform for deliberation on identification and balancing of social public
and professional interests as well as prioritization of research and innovation needs, depends strongly

12

Milieu/AMEC. (2011), Review of Environmental Legislation for the Regulatory Control of Nanomaterials,
Contract №070307/2010/580540/SER/D ; Final Report, (report for EC DGEnv)
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on the participation of the relevant stakeholders, their level of information on the topic and
positioning in the debate. Essential is as well the issue of responsiveness, which means that the
motivation to participate is influenced by the guarantee that the generated input is taken seriously
and that it really contributes to the steering of research in the wished direction (R&I’s with a high
societal priorities).
Hot topics
It is clear that experimenting with a format for public input in steering of R&I, requires a topic for R&I.
As such nanotechnologies, as enabling technology, is a too broad issue and specific, narrow defined
topics should be identified. Therefore the different NanoDiode partners all chose a topic, which suited
their own expertise and for which a connection could be realized with ongoing activities in their field
of activities. For IVAM, as one of the partners in NanoDiode, the most obvious topic might have been
nanomaterials and occupational exposures, for which a lot of experience was available in the IVAM
organization. However, with the motivation to explore just another area of interference of
nanomaterials with society, the issue nano and water was chosen. Water management is one of the
central issues of Dutch environmental policies and survival.
As such the organization of the UC-Water took quite some preparation, to identify the hot topics in
the R&I debate, to identify the main players in research and industry and to identify societal
stakeholders. Secondly these potential participants for the UC had to be motivated for the debate.
For this a following, background consideration was not to have a too monomaniac focus on the
potential risks of nanomaterials. Over and over the risks happen to be in frontline of the discussions
with CSOs and consumers, frequently resulting in complaints of the involved industry that the benefits
are ignored. To avoid this paralyzing positioning the theme for the nano and water UC was formulated
as: Nanomaterials and nanotechnologies in and for water and water treatment, giving content to
benefits and risks as well.
Mobilizing participants
Subsequently participants had to mobilized, which turned out to be a serious job. The choice was
made to have ‘technical’ as well as ‘risk’ researchers on the one hand, and CSO’s and professional end
users at the other hand. These were complemented by policy makers. In fact, involving researchers in
the nanodebate was greatly facilitated by the activities by the Dutch research program NanoNextNL, in
which a large part of Dutch research community (especially the academic, but also some industrial
researchers) is involved. The strong emphasis in this program on RATA (risk assessment, technology
assessment) happened to be a motivator for some of the technical researchers. For RATA researchers
(also organized in NanoNextNL there was almost no barrier to participate.
This was different for CSOs and professional end users, as well as for industrial players, who were
initially especially subject of interest for the second UC-Water. Although there are quite some
professional ‘water organizations’ in the Netherlands, amongst which (semi-) governmental
organizations as Water Boards, Rijkswaterstaat, Drinking Water Companies it was ‘a hell of a job’ to
find the right persons within the organizations, who were also willing to participate in this
experimental setting of the UCs. As such, the format for the UC could not be a topic for discussion at
all. There is no water manager in the Netherlands that can be motivated (and getting permission from
boss) to participate for a full day on a topic as ‘optimizing the format for a UC’. Therefore the topic has
to have a direct relevance for these end users, and his own organization has to acknowledge this as
well. A day off means a day not available for the ongoing work.
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In practice this meant a quite serious task to start with a start-up study on key elements of nano in
water issue and presenting this in a readable, comprehensible and motivating format. After identifying
the persons (after a lot of mails and telephone calls, also with branch and other overarching
organizations) the UC-organizer (IVAM) a direct meeting was organized, in which the goals and set up
were discussed. Finally a few persons from different professional end users could be involved. The
same holds more or less as well for the CSOs, although their main focus is generally on the risks of
nanomaterials or improvement of sustainability of products and processes. Now it happens that the
heydays of the nanodebate in the Netherlands (and Europe) were around 2006 - 2010 and now in
2015 one could say that we are in the aftermath of the real conflicting dialogues. As a consequence
the motivation of CSOs is limited, and is even worse due to budgetary limitations. Nevertheless there a
few organizations in the Netherlands keeping their critical eye on the developments of
nanotechnologies, and they could become involved.
Involving the industry
The choice made in the first UC-water, to have a stronger focus on ready-for-market industrial
innovations and industries bringing actually nanoproducts at the market additionally did shape a
dualistic situation. It turned out to be almost impossible to identify Dutch companies bringing waterrelated nanotechnologies at the market. The focus was on Dutch companies, because there was a
preference to speak Dutch in the UC. At innovation oriented water market shows, there could not be
found any company that promoted nanotechnologies exclusively as an important innovation. Those
that were using nanomaterials could be ranked under the header of construction industry (e.g. high
density concrete), paint industry, rubber and as such were not nano-specific. Companies involved in
nano-membrane techniques, water cleaning systems etc. are generally not Dutch and located too far
away to become invited. The little companies that were identified and possibly interesting to invite
turned out not to be interested ‘because although the topic is interesting, they are following the issue
on the European level, within the frame of REACH, and they don’t have time (or manpower) available
to spend in these ‘local’ activities.

Conclusion regarding the UC-format
The workshop format itself, as a common round table meeting, with introductory ‘appetizing’
presentations followed by enough time for discussion, seems to provide a good platform for this type
of deliberations, provided an optimized agenda, and the chairing of the meeting allows for an open
debate. In the actual UC-water, the chairing can be qualified as weak, resulting in too little time for
interesting discussions, and a too strong focus on research details, instead of on the priorities for CSOs
and professional end users. The subsequently organized by-pass, to send around a small additional
questionnaire after the second meeting, proved to be a successful option, which was used by most of
the participants to bring forward their ideas and concerns.
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Annex 2

The German User Committee

Nanotechnologies in Building and Living (T3.2)
1

Introduction
th

ZIRIUS University of Stuttgart (USTUTT) organised its German User Committee (UC) on April 20 , 2015
in Stuttgart. Following the concept developed during the NanoDiode project, the User Committee
aimed to give a voice to stakeholders (CSOs) and citizens in innovation processes and in the
development of concrete applications and to support technology developers in becoming (more)
responsive to the needs, preferences, hopes and concerns of the society.
The German UC was focused on applications of nanotechnologies from the area of building and living.
This application area is chosen for two reasons. First, it connects directly with several societal and
environmental challenges that new technologies should address if they are to profit the society.
Second, building and living comes as an application area close to the end consumer. Being relatively
easy to grasp, applications from this area allow consumers and CSOs that are not nano-experts to
discuss their hopes and fears related to complex technological innovations.
At the same time, USTUTT aimed to build a continuum between the three workshops it organised
during NanoDiode. First, preferences for fields of innovation, societal, ethical and environmental
questions were discussed on a more general level in the Citizen & Multi-Stakeholder Dialogue (T2.3).
During the 3rd Generation Deliberation Process (T3.1) the possible benefits and social and ethical
concerns related to one application area – building and living – were elaborated. The User Committee
then in turn focused on two concrete near-to-market products from this area, developed by local
SMEs: High Performance Insulation Materials of the company va-Q-tec and CNT-based heating layers
of BRAUN-CNT.
The aims of the User Committee were twofold. On the one hand, it aimed to contribute to responsible
development of nanotechnologies by sensitising technology developers – in this case, the two SMEs –
to societal preferences and concerns during their product development phase. On the other hand, the
German UC set out to test the User Committee methodology and the possibilities for early user
involvement in technology development in a way not constrained to nanotechnologies. More
precisely, the following questions were discussed in the User Committee:
 What kind of benefits, functionalities and properties should the product(s) bring?
 What could be acceptable or inacceptable risks?
 What information does the public desire? How should this be communicated?
 How could the market entrance of the product(s) be fostered?

2

Nanotechnologies in Building and Living - Theme for a User Committee
Building and living is one of the areas where nanotechnologies have already been applied for several
years. For German consumers, construction and home products such as cleaning materials are among
13
the best-known application areas of nanotechnologies . Beyond the paints, coatings and cleaning
materials that are already on the market, new promise further benefits both for the society at large as
well as for individual consumers. High-efficiency thermal insulation, flexible solar cells and effective
batteries for energy storage aim to improve the energy efficiency of buildings and reduce the

13

Grobe, Antje et al. (2012): Nanotechnologien aus der Sicht der Konsumenten. Was Verbraucher wissen und
was sie wissen wollen. Bundesamt der Gesundheit BAG, Bern & Stiftung Risiko-Dialog, St. Gallen.
http://www.dialogbasis.de/fileadmin/content_images/Home/Konsumentenstudie_Nano_2011_final_1_.pdf
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dependence from fossil or nuclear energy. Different applications in the area of “smart homes” aim to
improve convenience in daily life.
In NanoDiode’s own citizens’ survey the use of nanotechnologies in construction and paints was
generally welcomed: over two thirds of the survey participants saw these application areas
14
positively . The development of new technologies for the building sector enjoys a high political
priority too. Optimization of energy efficiency in the building sector is one of the key questions for the
German “Energiewende” as well as for the EU 2030 framework for climate and energy policies.
Another aspect that highlights the importance of the area – from the viewpoint of responsible
development of nanotechnologies – is its closeness to the end consumer and the involvement of
several different professional groups and users. After new buildings and renovation of old ones are
planned by architects, their plans are realised by different workers. In the area of thermal insulation of
buildings, painters and plasterers work often independently and cover both the planning and
implementation. Do-it-yourself -builders purchase materials from hardware stores and rely on trustful
information from product manufacturers and retailers to be able to use the products safely. All the
groups bring together their own interests, needs and preferences and could be exposed to risks in a
different way.

3

Practicalities, participants and the program of the User Committeee
USTUTT organised the User Committee together with the Baden-Wuerttemberg State Ministry for
Rural Areas and Consumer Protection, which has pursued its own, consumer-oriented Nano-Dialogue
rd
Baden-Wuerttemberg since 2009. As with the Citizen & Multi-Stakeholder Dialogue (T2.3) and 3
Generation Deliberative Process (T3.1), the ministry supported USTUTT by providing workshop rooms
in Stuttgart’s new ministerial building and contacts to local citizens’ organizations.
USTUTT contacted a number of different organisations in good time before the UC in order to build a
balanced group of different users and experts. In addition to the SMEs – already the first two
companies contacted were interested in the concept and followed the invitation of USTUTT – civil
society organisations, different users from the construction sector as well as network organisations
experienced in early support of (nano)technology development were considered priority. Local
research organisations and interested lay citizens, who had participated in USTUTT’s Citizen & MultiStakeholder Dialogue six months before the UC were also invited.
Most of the civil society and network organisations that were approached by USTUTT responded
positively and – provided that the date fitted in their calendars – were happy to participate. Especially
the ones already familiar with societal discussions on nanotechnologies considered the UC approach
interesting and valuable. The only clearly negative reply to USTUTT’s invitation and the workshop
concept came from a representative of a local environmental organization: He did not feel it
appropriate to discuss individual applications or products of nanotechnologies as long as more
fundamental questions on the general desirability and safety of nanotechnologies exist.
The final group of participants consisted of representatives of the following organisations:
Baden-Wuerttemberg State Ministry for Rural Areas and Consumer Protection
BRAUN-CNT (SME, nanotechnology developer)
Ecotec Solutions (green consultancy)
energie-tib GmbH (construction company specialised in thermic isolation of buildings)

14

NanoDiode (2014): D2.1 – Report of the citizens‘ survey and in-depth interviews.
http://www.nanodiode.eu/wp-content/uploads/2015/01/NanoDiode-D2.1-Report-of-the-citizenss-survey-andin-depth-interviews.pdf
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Hessen Nanotech (regional network organisation for technology transfer and SME support)
NanoMat / Karlsruhe Institute of Technology (super-regional network of nanotechnology
competence centres from industry and academia)
quirin bank AG (private investment bank)
Rhine-Waal University of Applied Sciences, Faculty of Life Sciences
University of Stuttgart, Institute for Interfacial Engineering
University of Tuebingen, Institute for Nano-Science
va-Q-tec AG (SME, nanotechnology developer)
Verbraucherzentrale Baden-Württemberg (a local consumer organization / consumer advice
centre)
ZIRIUS University of Stuttgart

With four lay consumers, the group of participants included a total of 18 people.
The programme of the User Committee was drafted by USTUTT following and slightly adapting the
Dutch concept. After a short introduction by the USTUTT team, the German User Committee was
started with short presentations from the two participating SMEs. They were asked to introduce the
concrete product or innovation they are working with as well as the exact role of nanotechnologies in
it:

“World’s thinnest heating“ is a high-efficiency heating coating developed by the German
company Albnano®. The technology is based on the thermoconductive properties of carbon. The
coatings contain carbon as carbon-nano-tubes and are available as either liquid dispersions, as
transparent glass coatings or as so-called High Tech Carbon Paper. The coating can be applied to
a number of different surfaces, from textiles and furniture to walls. The coating remains paperthin and can be powered by just a small battery. The possible benefit for the society lies in the
production of contact heat: The heating of the surfaces that people come into contact with –
instead of entire rooms – can reduce energy use and help protect the climate. The different users
may profit from high efficiency of the heating and small space requirements. In addition to
construction and furniture, the technology could be applied for heating cargo containers,
pipelines, and vehicles from cars to ships, trains, airplanes and even ski lifts.
 High Performance Insulation Materials are developed for improving energy efficiency of
buildings. Compared to conventional insulation panels, the materials promise higher insulation
properties with lesser thickness of the panels, albeit with higher costs. The materials come thus
into questions in situations, where space is valuable – in insulation of buildings in city centres or
that of containers, refrigerators or vehicles as well as in industrial use. High Performance
Insulation Materials are produced with three different methods: as nanoporous aerogels, as
pressed plates of fumed silica as well as vacuum insulation panels. Nanotechnologies are being
applied both in form of nanoporous structures and nanomaterials (silica).
After the SME presentations moderated discussions within the whole group were started. After a first
compilation of criteria for responsible development of nanotechnologies, the participants were asked
for direct input on the innovation examples as well as on the question of bringing responsible
nanotechnologies to the market.
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NanoDiode User Committee: Nanotechnologies in building and living
th

Stuttgart, 20 April 2015
Time

Module

Who

10:00 – 10:10

NanoDiode User Committees – New ways for user
involvement in technology development
Innovation example 1: World’s thinnest heating

Questions, comments from the participants
Innovation example 2: Aerogels and vacuum panels for
High Performance Insulation Materials

Questions, comments from the participants
Tour de Table: Responsible development of
nanotechnologies – first compilation of criteria and
communication ideas

Dr Antje Grobe,
ZIRIUS Universität Stuttgart

10:10 – 10:40

10:40 – 11:10

11:10 – 12:15
12:15 – 13:00
13:00 – 14:30
14:30 – 14:50
14:50 – 15:50
15:50 – 16:00
16:00

Günther Braun, BRAUN-CNT
Dr Roland Caps & Adam Preuss,
va-Q-tec AG

All

Lunch
Moderated discussions on the innovation examples:
questions, concerns and ideas for further development
Coffee break
Corridors for innovation: How to bring responsible
nanotechnologies to the market?
Closing remarks
End

All

All
ZIRIUS University of Stuttgart

afASFAsfafsadfsadfasdfasf

3

Discussions
In subsequent discussions the participants brought forward a number of questions concerning the
exact benefits, safety and sustainability of the products. Despite this general focus, the participants
were able to discuss the products on a detailed level and “adapt” their questions, preferences and
concerns according to the application in question. Interestingly, hardly any differences could be
observed between the individual participants – questions related to consumer safety were posed just
as much representatives of nanotechnology networks as by the representative of consumer
organisations or by the lay citizens themselves. Although the individual accents differed among the
participants, consensus emerged on some key questions:
 In general, the participants agreed that nanotechnologies, as any other technologies, should be
developed for matching the needs of the society. Societal challenges such as climate change or
health enjoy a priority over individual comfort. When developing individual applications, the
possible benefits for the society should be clearly communicated.
 Considering the communication of nanotechnologies, companies should neither avoid the word
“nano” nor remain at the level of general labels: Rather, the exact way in which specific
nanomaterials are used in the product for gaining specific properties should be communicated.
This information needs to made transparent even for those consumers not that familiar with
today’s nano-discussions, the participants recommended. Specific product information should be
complemented with links to further information sources with general information on
nanotechnologies.
 The participants brought also forward a view that nanomaterials should be employed in products
only when adverse health and environmental effects in all phases of the product life cycle can be
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reasonably ruled out. At the same time, especially the more expert participants noted the
contestability of “reasonably ruling out adverse effects”.
The group then discussed a concept, in which nanomaterials could be used “as a lesser evil” even
when ambiguity remains considering their long-term effects. If the sustainability or environmental
compatibility of a given area or product could be improved with nanomaterials, their use would
be justified, some (consumer) participants argued. Environmental impacts and CO 2-balance should
be considered in the light of the entire product life cycle. Open and transparent consideration and
communication of risks was considered essential for a responsible development of new
technologies.

More specific questions of the participants for the SMEs and their concrete applications are
summarised in the table below. The participants concluded that due to health risks of certain CNTs,
BRAUN-CNT with its “World’s thinnest heating” will encounter stronger material-based concerns and
needs to communicate the safety of its materials actively. Although not all High Performance
Insulation Materials of va-Q-tec apply nanomaterials, the company still needs to develop answers to
safety questions arising from the general discussion on nanomaterials. Lay consumers or media have
seldom the ability to differentiate between nanoparticles and nanoporous structures – in case
nanotechnology gets bad press, all applications are likely thrown in one pot.

“World’s thinnest heating” / BRAUN-CNT

High Performance Insulation Materials / va-Q-tec

BENEFITS

What are the key benefits for the society?

How do the products differ from conventional
electric heatings?

How is the functionality/energy efficiency of the
heating improved?

How can the cost-benefit-ratio of the product be
compared to that of conventional heatings?

Are the products user-friendly (e.g. washable)?
What is known about their durability under normal
conditions of use?

BENEFITS

Do the High Performance Insulation Materials
bring scalable benefits for the society – or are
they economical only in specific situations?

What could be the key benefit of the product in
comparison to conventional insulation panels?

How could the price of the products and the
saved space be compared transparently?

What time periods does the performance
(thermic insulation) endure?

SAFETY

What kind of CNTs are used? What is known about
the health effects of exactly these CNTs?

Is there a risk of migration of CNTs? During
installation / use / end-of-life?

What kind of workplace safety measures are
needed in the production / further application of
the materials (e.g. when draping furniture)?

What happens if the product is damaged (e.g.
drilled into)?

Could the heatings cause negative health effects
through electrosmog or through alternating electromagnetic fields?

Could the heatings disrupt sensible electronic
devices (e.g. cardiac pacemakers)?

SAFETY

Does a risk of migration of nanoparticles exist?

What kind of workplace safety measures are
needed in the installation of the insulation?

Can the insulation panels be installed by
normal workforce or is special training
required?

What measures are needed to prevent mould
formation? Are biocides used in insulation
panels?

What happens if the insulation panels are
damaged (e.g. drilled into)? Should the panels
on the facade be protected (e.g. by a special
plaster)?
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4

“World’s thinnest heating” / BRAUN-CNT

High Performance Insulation Materials / va-Q-tec

SUSTAINABILITY

What does the energy footprint of the heating look
like?

If the use of grey energy is considered, does contact
heating remain the more sustainable alternative?

Where do the raw materials come from? Are rare
earths or materials from crisis regions used?

SUSTAINABILITY

How can the different materials of an insulation
panel be separated at end-of-life / recycling
phase?

Can the materials be reused / recycled? Is
thermic disposal possible / sustainable?

What does the CO2-balance of the products
look like if production phase is considered? Are
real savings reached?

Conclusions and recommendations
Although the direct impacts of the User Committee – whether its results and recommendations are
picked up by the two SMEs or by the other participants – cannot be estimated yet, the UC concept
itself was appraised by all participants. General conclusions considering the involvement of users and
the applicability of the UC method could be derived from the discussions:


Involvement of users is important and needs to take place early enough
It was considered important that societal preferences, needs and concerns and user
perspectives are taken into account in technology development. It was suggested that such
discussions should perhaps take place even earlier than in near-to-market phase: Open
discussions on possibilities and possible problems should help technology developers and
companies to focus their attention in a societally desired direction before too much time and
resources have been invested in specific products. Right before market entrance companies
can only adapt their communication and develop answers to the different questions, but not
change the direction of research.



Involvement of users helps companies to bring innovations to the market and stay there
The participants considered that the involvement of societal groups and users would benefit
not only the society – in terms of products and innovations responsible to societal needs –
but also the industry. In one of the first discussion rounds of the German UC, one of the
representatives of the participating SMEs thanked the group for interesting remarks but
questioned the need of his company “to involve ourselves in this general nano-debate of
yours”. The participants however stressed that even a company that works with a small part
of nanotechnologies should in its own interest develop answers to questions arising from
broader nanotechnology debates and prove the safety of its products. Media and the public
have the tendency to generalise and throw all nanotechnologies and nanomaterials in one
pot. In case the technology gets a bad press, the company should have its answers ready. In
this sense, early involvement of users helps companies to become sensible and respond to
societal concerns.



Participation needs to made appropriate and interesting for all stakeholders
One of the key challenges related to the User Committee model was seen in the involvement
of different stakeholder groups. A representative of a consumer organisation warned against
trying to employ CSOs as coaches for companies by default. Keeping in mind that one of the
environmental CSOs declined to take part in the UC as more fundamental discussions on
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nanotechnologies are still going on, pursuing the UC model on a more general level – on the
level of application or research areas – might be more feasible.
Another critical aspect was brought forward by one of the nano-expert participants
(representative of a nano network organisation). Despite finding the UC method beneficial,
he wouldn’t consider further participation interesting: Being already well-informed especially
about nanotechnologies in the building sector, he “learned nothing new” in the event. If
participation is to be made interesting for different groups, the mandate of the UCs – and
that of a specific workshop – and their role in shaping research or policy should be made as
clear as possible.


The User Committee model could be used in shaping regulation too
The group agreed that the UC model could be applied not only for technology development
but for that of regulation too. Involvement of stakeholders and users in the forefront of
regulatory developments would increase both mutual understanding and the usability of
regulatory instruments (e.g. of reporting schemes). Furthermore, trust in public institutions
could be improved if the communication of regulation is planned according to the needs of
citizens and stakeholders already beforehand.

Contact:
Mikko Rissanen
Project Manager
ZIRIUS University of Stuttgart / DIALOG BASIS
Breitwasenring 15
DE - 72135 Dettenhausen / Tübingen
Germany
Tel: +49 (0)7157 721 3310
Fax: +49 (0)7157 721 185 0
Mobile: +49 (0)157 869 10 763
mikko.rissanen@dialogbasis.de
www.dialogbasis.de
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The Austrian NanoDiode User Committee on Nanomedicine

Programme
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Challenges and Innovation: User Commitee on Nanomedicine
The EU FP7 project NanoDiode (Developing Innovative Outreach and Dialogue on responsible
nanotechnologies in EU civil society) aims at stakeholder engagement and dialogue, which are essential to
the responsible development of nanotechnologies in Europe.
The overall objective of the project is to support the effective governance of nanotechnologies by
establishing a coordinated programme for outreach and dialogue throughout Europe. NanoDiode aims to
encourage responsible research and innovation (RRI) of nanotechnologies. This includes making
nanotechnological R&I-activities understandable for stakeholders and assuring that the discussion connects
to the daily practice of the actors involved.
A User Committee (UC) has been established in order to create a platform, which enables the transfer of
knowledge exchange of information about new scientific developments that are expected to enter the
market in the form of innovative products or processes. The aim of UCs is to give a voice to professional
end-users and Civil Society Organisations (CSO’s) in the steering of research and innovation (R&I). As such
they may contribute to R&I outcomes for practical applications of nanotechnologies, by bringing forward
their wishes, presumptions and fears on the envisaged products or processes.
The NanoDiode User Committee in Austria was focused on Nanomedicine. The UC was focused on the
transfer of knowledge of information about new scientific developments on Nanomedicine, giving a voice to
stakeholders and citizen to create innovative processes and become more responsive to societal needs. The
UC brought together technology developers, risk researchers, scientists, industry and users (professional
users and end-users represented by the public) to scan the horizon of nanotechnologies for nanomedicine.
It has allowed the researchers to assess their ideas and expected results against the opinions of societal
stakeholders (i.e., those who will become the “users” of any eventual products).
The practical objective was to identify opportunities and challenges for specific nanotechnologies, moving
from the laboratory setting to use in the real world (e.g. additional requirements in the context of use
(effects of scaling up); knowledge gaps in translation from theory to practice). The underlying
methodological objective was to explore the effect of enhanced user involvement in technology
development.
The meeting consisted of two parts: the KeyNote lectures were held by world-class scientists representing
both science and industry perspectives and future development of nanomedicine all over the world on. The
second session was named “Ethics and Societal Issues in Nanomedicine”. The points of discussion in the UC
on Nanomedicine were: What is the reliability of the claims for the nano-products (risk-benefit; advantages,
cost, safety, in comparison to conventional approaches)? Do we need a communication approach across the
product development (e.g. labelling, standards, etc.); what does Safe-by-design mean to you and how do
you explain it to the public? How can we identify societal barriers and drivers for innovation?
The aim of the UC was to:
1. Show current and identify future applications in nanomedicine.
2. Discuss potentials and pitfalls in nanomedicine development.
3. Integrate all stakeholder voices in the research and development of nanomedicine.
The UC on Nanomedicine was expected to provide the opportunity for stakeholders to exchange viewpoints
and discuss future possibilities, to engage themselves in the discussion, to being able to integrate different
viewpoints and provide an open floor for discussion.
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Preparation of the UC
The NanoDiode User Committee on Nanomedicine was organized in the frame of
BioNanoMed 2015 conference. The topics included Nanomaterials for Biomedical Applications &
Regenerative Medicine, Nanotechnology for Detection, Diagnostics, Therapeutics & Monitorings,
NanoPharmaceuticals & Drug Delivery and Advances in Nano-Oncology. The setting provided room for
many inspiring discussions. The decision to integrate the UC was taken in order to be able to invite high
class speakers and drawing attention to a broad public of attendees all over the world on the topic of
Outreach and Dialogue on Responsible Nanotechnologies in EU civil society.
The organization of the UC was a great success. Beside the general attendance of BioNanoMed participants,
the User Committee on Nanomedicine was attended by 28 participants. The audience consisted of 23
participants from science, 1 participant from industry and 4 participants from public.
The invitation to the UC was disseminated broadly (see table 1). Additionally flyers and promotion material
were displayed at Universities, Public Institutions, Libraries, etc. The event was broadly disseminated via
NanoDiode, BioNanoNet and BioNanoMed 2015 homepage to increase awareness.
NGO’s ~ 13

Ministries

2

Consulting Centers ~ 6

Press

Industry

~ 37

School Contacts (Teachers and Students) ~ 30

BNN contacts

~ 400

Private Contacts ~ 50

~ 26

BNN members ~ 22

Table 1 Invitation to the NanoDiode User Committee on Nanomedicine

Presentations and Hot Topics
The presenters were selected on their expertise on nanomedicine and related ethical and societal issues.
Anil K. Patri, Director NCTR-ORA Nanotechnology Core Facility, FDA-Food and Drug Administration, National
Center for Toxicological Research, opened the UC on Nanomedicine by presenting “The Promises and
Pitfalls in Nanomaterial Development for Biomedical Applications”. He presented nanotechnology in
medicine, the clinical application of nanomaterials and the long way of research to the market processes of
clinical translation. He stressed the need for a better translation of basic research into clinical trials by
overcoming the “valley of death” which appears to hold back the innovation process. One problem leading
to innovation stop is the irregularity in definitions for nanomaterials, the lack of knowledge of their specific
properties and lack of intercommunication of research results.
Mauro Ferrari, President of the Alliance for NanoHealth, Houston Methodist Research Institute, President
and CEO Ernest Cockrell Jr. Distinguished Endowed Chair, followed with his presentation on “Nanomedical
Ethics: A View from the Trenches”. He presented the status of nanomedicine research and development
and related beneficence, non-maleficence, respect and justice. Mr. Ferrari stressed the need for
characterization and toxicology data for nanomaterials in order to ensure a proper risk assessment and
management during product life cycle. He focused his talk on the need of open communication with the
public in order to not overselling new technologies but integrating knowledge transfer in market strategies.
Donald Bruce from Edinethics, Ethics in Science and Technology, was presenting “What ethical challenges
does nanomedicine raise and how should society address them?” Mr. Bruce presented current applications
in nanomedicine such as lab-on-a-chip technologies and implant technologies, emerging risks and
challenges, information requirements and ethics. He stressed that the development of nanomedicine
increases the need to properly address uncertainties evolving in all stakeholder groups. Furthermore, the
public gets informed about their health status via new information technologies (e.g. internet). These often
lack completeness of content and integrity. Therefore there is the need to support information exchange to
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the public for them to understand and handle knowledge and information appropriately. This was followed
by the discussion on responsibilities: Who is supposed to inform the general public about nanotechnology,
science, industry, public? As conclusion he stressed the need of collaboration of all stakeholder groups in
order to properly address communication and outreach in nanotechnology.
Harald Throne-Holst from the National Institute for Consumer Research (SIFO) spoke about “Consumer,
Nanotechnology in medicine and responsibilities”. He stressed that new and emerging technologies are
getting increasingly vital in modern medicine to solve challenges, which emerged within evolution. He
presented results from SIFO first project on nanotechnology which concluded that people’s reflections on
risks increased the closer the application was to our skin. Similar findings have been achieved in the
NanoDiode survey on mapping of Europeans’ priorities for nano-innovation. However, medicine was the
exception due to the clear beneficial effects of nanotechnology in preserving health.
Ilse Marschalek from Center for Social Innovation (ZSI) should have been reflecting on “NanOpinion – Public
opinion on nanotechnologies – project results”. Due to personal reasons, Ms. Marschalek was not able to
present herself, but send the informative presentation to be shown at the User Committee. The project
NanOpinion has shown that people like to be involved in technology development and like to be informed
about emerging technologies.

3.

Framing the discussion & Conclusion
The presentations and discussion within the UC on nanomedince provided the following conclusions on
research, challenges, risk, benefits, research needs and potential barriers:
 The translation of research results in clinic and market implementation has to overcome the valley
of death. This is one of the biggest challenges of nanomedicine. The valley of death appears due to
missing finance, missing research methods in the new technological fields, missing regulation and
public acceptance. The process of translation of basic research into a medical application takes
about 10-15 years and costs up to 1 billion US dollar.


There are nanomedical products on the market (e.g. Doxil, 1995), which have always been nano,
but the technical developments have made it possible on the last decade to see and modify
nanoparticles in order to be used beneficial in medicine. How to address those nano-innovations?



The risk vs. benefit assessment in medicine is calculated differently than for other applications due
to the need for new treatments of diseases. The improvement of new technologies is correlating
with the improvement of health of society. Nevertheless there is a difference between diagnostic
applications applied to healthy people and therapeutic applications applied to (already) sick
people.



There is a difference between US and European regulation in nanotechnologies.
Mr. Patri stressed that nanomaterials are and should be regulated like chemicals.



Medicine is one of the most complex ethic themes; Nanomedicine faces the same challenges as
other medicine approaches concerning ethics.



The general knowledge of the patients has to be increased concerning new developments and
approaches in medicine, in order for them to steer research and development together with
science and industry. In order to inform the public, a clear consensus has to be found between
other Stakeholder groups (public authorities, industry and science) on nanotechnology
communication.
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Industry needs to sell and adversities nanotechnology in a way to increase knowledge of the public
and not only for marketing purposes. There is the need for policy support for industry in order to
be able to invest in public information and to transport and provide unbiased information.



The responsibilities of communication are threefold, science, industry and politics have to form
alliance in order to provide unbiased information for the public.



Increasing health will cost money. Who is going to pay?
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The Italian User Committee

Introduction
The aim of the Italian User Committee was to investigate and discuss safe by design approaches for the
development of products having antibacterial and cleaning properties based on nanosilver.
The Italian UC brought together players operating along the entire value chain of nanotech-based products.
It included researchers, technology developer, manufacturers, retailers, end-users (both professional users
and CSOs representing end-users), regulators, consumer.
The User Committee was organized in cooperation with the project “ Nanotox: evaluate safety of
commercial nanosilver particles”.

2

Safe by Design of Nanosilver products - Theme for a User Committee
Since at least a decade, the nanoscale form of silver has been increasingly considered to provide enhanced
biocidal/antibacterial properties in a variety of products and applications, in sectors such as clothing and
textiles, healthcare, appliances, filtration system and others. Silver coatings, nanoparticles, colloidal are the
most frequently used forms of this material, implemented in different phases and types of manufacturing
processes.
Reducing size of silver to the nanoscale increases the surface area and bioavailability of the substance,
affecting its properties as well as its behaviour in the human body and the environment. The number of
products using nanosilver already available on the market is at present relatively limited, but many of them
are widely diffused and of daily use and the use of nanosilver could therefore rapidly grow.
For that to happen, however, an answer must be given to a number of questions, including benefits
compared to conventional approaches, potential risks, regulatory requirements, information and
transparency to consumers, consumers perception and acceptance. This is reflected in the regulatory
frameworks, in first place in the sectors of chemicals cosmetics, foods and products for children, that
already include specific requirements for nanomaterials, and nanosilver, that will likely delay/hinder
commercialization of nano-related products in these areas. Taking into account both potential benefits and
risk/safety issues since the very beginning of the research and innovation process and the design of a new
product is key to help to address these issues.

3

Practicalities, participants and the program of the User Committeee
The User Committee was held within the frame of the International Conference NanotechItaly 2014 on
November 27th in Venezia-Mestre, and structured in a public session and a panel discussion (invitation
only) to elaborate and debate on safe by design approaches to the research and innovation based on
nanomaterials and, in particular, nanosilver. About 50 delegates participated at the public session and 17 of
them took active part to the panel discussion (see list of participants). The agenda of the day is given
below.
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AGENDA:
Safe by Design in Nanotech-based Products: the Nanosilver Case
Thursday, November 27th afternoon, Hotel NH Laguna Palace, Venezia-Mestre
15.

14.15

WELCOME AND INTRODUCTION
ELVIO MANTOVANI, Italian Association for Industrial Research (AIRI/Nanotec IT), Chair

SETTING THE SCENE: Nanomaterials and Nanosilver
14.25
14.40

14.50
15.00
15.10

MARIA LETIZIA POLCI
Ministry of Health
FABIO BOCCUNI
Italian Workers Compensation Authority, Central Research
Department
ANDREA PORCARI
Italian Association for Industrial Research, Committee on
Nanotechologies and KETs
AGOSTINO MACRI’
Unione Nazionale Consumatori

Key Needs and Perspective for Safe by
Design of Nanomaterials
Policy Options and Best Practices for
Occupational Health and Safety of
Nanomaterials
Commercial Application of Nanosilver
The Consumers Point of View

Questions & Answers

CASE STUDIES ALONG THE VALUE CHAIN: Experience, Issues and Proposals in the Application of Nanosilver
15.20

GIOVANNI BALDI Colorobbia

Challenges and Opportunities for
Commercialization of Nanosilver Products

15.30

ANNA FACIBENI
Center of Excellence for Nanoengineered
Materials and Surfaces (NEMAS)

Silver Nano Style: opportunities and
challenges for industrial application

15.40

LAURA MANODORI Veneto Nanotech

Nanosilver: from lab to the market

15.50
16.00

CRISTINA LENARDI Interdisciplinary Centre for
Nanostructured Materials and Interfaces
(CIMaINa)
ISABELLA DE ANGELIS Istituto Superiore di
Sanità

16.10

Questions & Answers

16.20

Coffee Break & Poster Session

Best Practices in the Risk Assessment of
Nanosilver, the Nanotox Project Experience
Testing Strategies for the Safety of
Nanomaterials: a Case Study on Nanosilver

PANEL DISCUSSION: Develop nanotech-based products that are innovative, useful and safe for consumers, employees and
manufacturers: recommendations for safe by design approaches
16.50

Introduction: key questions to debate and open discussion

17.50

Wrap up and proposal for draft text

18.15

Closing

Discussion participant: Italian UC on Safe by Design in Nanotech-based Products: the Nanosilver Case
Giovanni Baldi

Colorobbia

Industry

Martina Bernardi

Unione Nazionale Consumatori

CSO
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Fabio Boccuni

Italian Workers Compensation Authority - Central Research Department

Public Research body

Bruno Cantarelli

Institute for the Dynamics of Environmental Processes (CNR-IDPA) and University
of Venezia
Cluster Nanotech

Claudia Chiozzotto

Area Test - Centro di competenza prodotti Italia - AltroConsumo

CSO

Isabella De Angelis

Istituto Superiore di Sanità

Public Research body

Andrea Declich

Laboratorio di Scienza della Cittadinanza (LSC)

CSO

Anna Facibeni

Center of Excellence for Nanoengineered Materials and Surfaces (NEMAS)

University

Cristoforo Galimberti

ChemSpec srl

Alessandro Inguscio

Italian Association for Industrial Research (AIRI)

Cristina Lenardi
Agostino Macri’

Interdisciplinary Centre for Nanostructured Materials and Interfaces(CIMaINa)
Unione Nazionale Consumatori

Industry
Industry association
(NanoDiode partner)
University
University

Laura Manodori

Veneto Nanotech

Research centre

Elvio Mantovani

Italian Association for Industrial Research
(AIRI/Nanotec IT)

Industry association
(NanoDiode partner)

Pasqualantonio Pingue

Laboratorio NEST - Scuola Normale Superiore

Public research centre

Maria Letizia Polci

Ministero della Salute

Ministry of Health

Andrea Porcari

Italian Association for Industrial Research
(AIRI/Nanotec IT)

Industry association
(NanoDiode partner)

Erik Tedesco

Veneto Nanotech

Pieter van Broekhuizen

IVAM UvA BV- Nanotechnology and Chemical Risks – NL

Giangiacomo Zabban

Farmac Zabban

Research centre
Consultancy
(NanoDiode Coordinator)
Industry

Warren Cairns

4

Public research centre
Industry

Descriptions of the discussions
The stakeholders participating at the Discussion were invited to provide their views, opinions and
suggestions on Safe by Design approaches basing on their experiences and the inputs from the debate in
the first part of the User Committee.
The following definition of safe by design has been proposed as a background.
The Safe by Design approach: an integrated and iterative process along the value chain (s) where safety and
performance/functionality are weighed from an early stage in the research & innovation process. In short, it
means to promote co-evolution of safety with research, engineering phases and product development.
A synthesis of the outcomes and recommendations from the Discussion, drafted and reviewed with the
invited stakeholders during and after the meeting (exchange of comments via email and direct contacts), is
reported below as statements and structured taking into account a value chain perspective:
Research
• Adopt an integrated research strategy, including: select best characteristics and functionalities for both
safety and performances, select toxicology information that can contribute to risk prediction, avoid
unnecessary testing, use engineering to reduce or avoid potential adverse effect
• Use validated methods and protocols for the characterization, safety testing (e.g. toxicity and
genotoxicity) and handling of NanoMaterials (NM). Systematic quality in these areas is mandatory. Best
practices and international protocols are now available (e.g. OECD and ISO guidelines)
• In specific cases, where harmonized methods for risk analyses are missing, application of precautionary
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principle have to be considered
• Take into account the ongoing research (e.g. NanoReg project) toward new grouping approach for risk
analysis of NMs (“what NM do, what NM are, what NM go”). Scope is to group NM according to their
structure, function, and fate, together with exposure assessment, prioritization and process mapping
• Safety shall be addressed at all levels, including for research activities in the laboratory
• Promote collaboration and interdisciplinary in the area of risk analysis: material experts and analytical
chemists (functionality and characterization), toxicologists/risk assessors for toxicity testing and
interpretation of the results, risk managers
Engineering and Product Development
• Risk-benefit should be carefully evaluated, considering the specific nanomaterial, production processes,
application and condition of use. This include evaluation of exposure scenarios at the product level. A
value chain perspective is mandatory
• Rigorous examination of the advantages deriving from the application of the nano-form with respect to
other choices
• Foresight analysis of the impact of new application and value chain case studies are useful tools to
evaluate and detect risks uncertainties in time (and take prevention measures, if needed)
• Nanomaterials should not be used as a commodity. Mastering/engineering of the full production
process is key to ensure reliability and safety and provide added value to nano- related products. This
require: control of characterization, engineering, qualification and certification to tailor application and
product risk- benefit profile and features (e.g. the different cases of wound dressing, cosmetics or
ceramics/tiles). Reference to specific regulation (if appropriate) should be pursued.
• Thorough product properties and product behavior characterization it is key also to understand and
communicate safest and most efficient use of NM
• Nanosilver applications can provide several advantages: simple, not expensive, high performance, low
environmental impact solutions. However, in case of uncertainties on risks of NM, avoid unnecessary
use of nanomaterials and consider a precautionary approach.
Communication along the value chain
• Need to address the communication gap amongst safety researcher, industry and regulators: different
languages, terms of references and questions/objectives. Examples of shortcomings are:
Researchers (including safety experts) focus on characteristics (properties, risks, etc.) of specific
nanomaterials. Relationship (even qualitative) with manufacturing conditions, commercial
materials and applications, exposure scenarios, possible uses are often missing.
Manufacturers look for applicable standards and procedures to identify nanomaterials that can be
used (more than nanomaterials to be avoided) and clear risk-benefit profiles.
Only part of the industry dealing with nanosilver provides detailed information on characteristics,
use and safety of NM in their products (data from end-users and retailers of nanosilver are often
missing).
Consumers ask for few, simple and clear information: are consumer exposed to nanomaterials? If
yes, is the product safe? What is the advantage of nanomaterials.
• Even few “bad” behavior (e.g. industry providing unreliable claims and information on products)
strongly influence overall perception about safety on all nanomaterials.
• Consumers might consider some functionalities irrelevant (not worth taking any potential risk).
• Understand and communicate safest and most efficient use of NM. Transparency on potential risks
and, if there are risks, precautionary measures must be adopted and properly communicated along all
the value chain (both professional users and consumers).
• Provide tools allowing users to evaluate quality and reliability of products (e.g. quality and certification
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•

mechanisms)
Prevent "media" to take ownership of the information available, exalting the few dangers and
neglecting the many benefits.

Cooperation amongst stakeholders
• Positions of the different stakeholders might not be straightforward. Within each specific value chain,
stakes and conflicts should be identified, prioritized and taken into account to shape the dialogue
amongst them
• Industry should communicate (in a transparent way) its needs, requirements, shortcomings to deal with
risks. Researchers and regulators will then be better able to focus and address these issues.
Cooperation is fundamental
• Within each specific value chain (e.g. nanosilver for wound dressing applications, nanosilver for tile,
etc.) all stakeholders need to cooperate toward a common and shared safety by design approach.
Trustable players needs to be engaged in the process,
Governance & Regulation
•

•
•

Awareness about the regulatory framework (for both NM and specific products) and related controls
and constrains is often limited (in consumers as well as professional users). This aspect should be
improved
Classification (from a normative point of view) should be clear and assured (e.g. nanosilver classified as
an inorganic biocide)
Translating practices for safe by design can be challenging for SMEs as well as in emerging countries.
This should be addressed with appropriate governance measures

Links
•
•
•

User Committee event webpage
User Committee results (webpage on NanoDiode website)
Presentations of the public session (pdf file, 5Mb)

Contact
AIRI/Nanotec IT - Italian Association for Industrial Research, Committee on Nanotechnologies and Key
Enabling Tecnologies www.nanotec.it - info@nanotec.it
email info@nanotec.it; phone +39 06 884 8831
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Annex 5
The French User Committee
Nanotechnologies for housing and mobility
1

Introduction
The French User Committee brought together technology developers, researchers, policy makers and
users (both professional users and NGO representing end-users and environmental stakeholders) to
scan the potential of nanotechnologies for renewable energy.
The practical objective was to identify opportunities and challenges for specific nanotechnologies,
moving from laboratory setting to the real world, and to search for additional requirements in the
context of use. The underlying objective is to explore the effect of enhanced user involvement in
technology development.
th

CEA organized the User Committee on 10 April, 2015, at INES the National Institute for Solar Energy,
Le Bourget du Lac, in the French Alps. The National Solar Energy Institute INES is France’s center of
reference in the field of solar energy. The Research and Innovation Division ensures close links
between pure research and applied research carried out in association with industry on solar thermal,
photovoltaic and building energy.
This task was undertaken in conjunction with other actions of NanoDiode in the frame of WP2 and
WP3. The issue of renewable energy has often been discussed by interviewees of Task 2.1; the theme
of the Task 2.3 Citizen & multi-stakeholder Dialogue on nanotechnologies in France is
“nanotechnologies and innovation for solar energy”; and the same issue was part of the third
generation deliberation process of Task 3.1.
The expected outcomes of the meeting were:
- information exchange between actors on the promises and concerns of nanotechnologies in
renewable energy;
- opportunities for collaboration between developers and users;
- improved insight in the early user involvement in technology assessment

2

Nanostructured innovative for solar energy
The theme of renewable and clean energy sources is a particularly sensitive issue in France. We have
chosen to show up-to-date demonstrators in the field of solar cells on the roofs, and demonstrators of
energy-autonomous building, which consumes less energy too. From this noble general idea to the
practical solutions for most people, there are still many obstacles, and many questions for citizens.
This topic is part of the major challenges of the XXI century. The French government policy seeks to
develop alternative energy sources to fossil fuels; but consumers are not encouraged enough to
change traditional energy source because there is a lack of infrastructure and only few French
industrial companies dare to take this route. That is why the development of solar energy is a common
question when asked consumers.
Therefore CEA has chosen to take part of the interest in this subject for individuals and to introduce
the topic of the innovations in renewable energy thanks to nanotechnologies.
In France, the subject of nanotechnology is out of fashion; so it was difficult to find interested people
and who are willing to spend a full day or two on the subject.

3

Practicalities, participants and the program of the User Committee
CEA contacted several organizations 6 months before the UC in order to build a balanced group of
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different users and experts.
The participants with different background are representatives for the different stakeholders, like
nanotechnology researchers, researchers in technology assessment, industry R&I actor and energy
distributor, renewable energy and environmental NGO, trade union, policy makers, government
agencies, education and journalism.
It is very difficult to mobilize stakeholders who agree to debate on nanotechnology. The first meeting
was originally scheduled in March, but it had been postponed a month later.
It was also very difficult to find local SME who agreed to be part of the French UC. Indeed, industries
fear attack polemics on their products and on their trade if they are the target of no-nano associations
that have one goal: to scream scandal and impose a total cessation of all kind of Research, without
discussion or clues. So as long as industries are not made out, they hope to continue to lead their R&D.
For months, the CEA has undertaken numerous contacts with CEO; but until the last moment it was
not certain to get their presence. Fortunately, thanks to the close ties of INES, SOREA, a local SME,
dared to register in the UC.
SOREA is a regulated electric distribution group for 7 towns of Maurienne Mountain (Savoy). SOREA
routes 110 GWh to 15,000 clients, and develops environmentally friendly electricity through the
hydroelectricity and solar photovoltaics.
Another challenge was to convince an NGO to participate in the UC. Because the request is coming
from CEA, associations fear to find only technical presentations for experts. And also, usually, one of
their employee is an expert in this field, so he has already been aware of the technical information in
the context of other collaborations with INES, independent of NanoDiode project. In fact, there are
already in place structures where some stakeholders can work together, so that the proposal of
NanoDiode project was not perceived as an exciting new opportunity.
The NGO HESPUL has agreed to participate; this organization is specialized in the development of
renewable energy for 20 years, including solar photovoltaic. In particular, his counselors advise
individuals and policy makers on the technical and financial issues on energy in the individual or
collective housing. Technical expertise and territorial animation are part of this activity
The programme of the User Committee was drafted by CEA following the Dutch concept.
The meeting consists in two part.
First, in the morning, R&D labs scientists at INES presented the photovoltaic technologies (including
nanostructured devices) and their opportunities; users visited a FabLab where the photovoltaic cells
are built, and secondly, they visited a demonstrative applications Lab for housing and mobility.
After lunch, NGO HESPUL, INES R&D lab and SOREA supplier for energy presented their actions on the
opportunities of the development of PV technologies and all participants discussed the possibilities
and barriers for user involvement.
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Programme
Introduction
10:00 - 10:30 General introduction: the NanoDiode project; User Committee’s objectives;
Part 1: Knowledge and basis
Visit of Labs with technology developers of INES - opportunities of new technologies for PV
10:30 - 11.00
11:00 - 11:30
11:30 - 12:00
12:00 - 12:30

Materials for solar cell Lab
Process Lab
Housing and mobility Lab
Organic Solar cell Lab

Users’ responses: What considerations? What impressions? How realistic? Answers to practical
concerns?
12:30 - 13:00
Discussion: analysis and debate over the relevance – or not - of this specific
technology development for public use.
13:00 - 14:00
Lunch
Part 2: User demand / R&I supply and Industrial market place
Users discussed their perspectives on opportunities and uses of nanotechnologies
14:00 – 14h10
14:10 – 14h30

participants introduce themselves.
st
1 lecture by INES: Research & Innovation

14:30 – 15h00
15:15

Round table 1: taking user perspectives into account in early stages of R & I 15:00 –
nd
2 lecture by SOREA: Energy management by SOREA energy supplier

15:15 – 15:45

Round table 2: taking user perspectives into account in stages before putting goods on the
market

15:45 – 16:00
16:30

3 lecture by HESPUL: NGO users experience in renewable energy 16:00
Round table 3: imagine user demand in the future

rd

Part 3: Conclusion and perspectives
16:30 – 17:00
Back to NanoDiode overall objectives and ideas behind UCs: exploring the relevance
of user involvement in technology development. What is your evaluation of
opportunities and barriers to this exercise?
17:00
End of the workshop

Participants
14 participants with different background are representatives for the stakeholders below:
 Nanotechnology researchers (2)
 Researchers in technology assessment (2)
 Industry R&I actor and energy distributor (1)
 Renewable energy and environmental NGO (2)
 Trade union (1)
 Policy makers (3)
 Government agencies (2)
 Education and journalism (1)
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3

Visits
The morning was aimed at providing all participants with the input, information and knowledge base
to help them in their thoughts and their comments during the discussions.
This is a rare opportunity for stakeholders to be able to visit as many laboratories and to be mentored
by as many researchers and experts in nanotechnologies; this has been possible thanks to the
exceptional participation of INES center and its Deputy Director who personally supervised the
organization of these visits. In addition, the visit was coordinated by the INES communication service.
Note that participants benefited from consideration and listening usually set up only for very
important people from official institutions or state officials. These approaches have required months
of preparation. These considerable efforts in time and number of participating employees are a key to
the success of this Committee.
Four Laboratories were visited, dedicated to the design and processing of materials for the solar cell,
the process line and assembly of PV modules, the process line for organic solar cells, and the housing
and mobility Lab.
The visit of the silicon processing methods for manufacturing solar cells is a very demonstrative step to
the Committee members. This has particularly raised the issue of safety of working conditions for
cutting silicon, a very hard material, by preserving fine dust particles. This is a concrete example of the
risk of nanoparticles that diffuse into the air, a risk strictly controlled and mastered in the laboratory.
The visit showed that the protective equipment is effective; signaling risks and dangers of
manipulation is clearly visible, by stickers, lightning flashes, alarm sirens and stops. All cutting dust is
trapped in a hermetic casing, inaccessible in operation. Periodically, specialized employees perform
maintenance to clean residues; the rinsing water is collected in special containers that are entrusted to
specialized companies. Silicon chips are recovered and recycled in the melt to be reused.
The visit of the process line for organic solar cells has shown the perspective of R&D and the
conditions for new discoveries to the benefit of innovation. Committee members were able to
discover that the working conditions of safety are just as stringent as in other laboratories; they can
observe that the research programs assess the impact of their findings on the health of users; the
guidelines are taken to safeguard the health and environmental quality and even to improve.
Indeed, research in organic cells is to observe the behavior in the nature to reproduce and mimic, for
better efficiency, at lower cost, with less material and without adding rare metals or toxic products.
Once again, this visit has highlighted the virtuous principles guiding nanotechnology research
programs. These principles are not only evaluated in the discussions, but they are actually and
regularly optimized in laboratories, by all researchers and technicians, and many students. Because
laboratories are also a place of learning these societal considerations, ethical and citizenship for all
future generations who come to train with researchers.

4

Discussions
The discussion started with the researchers who presented their works in labs. The participants asked
about the industrial development of manufacturing processes, the international competition, the
policy program for renewable energy, the costs and yields of PV products, the security installations
and personnel, the environmental impacts, and the life cycle of PV modules.
In the afternoon, participants attended three lectures by local stakeholders outlining the results of the
research and innovation institute INES, the activity of SOREA an industry and local producer and
distributor of energy, and the actions conducted by the NGO HESPUL.
Different stakeholders from government policy makers participated in the deliberation; they are
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mayors and elected officials from nearby cities of Grenoble; they are also representatives of regional
governmental institutions; with these responsibilities, they are very invested in the role that
innovation of nanotechnology can bring to the citizens challenges of the XXI century; their
participation is a factor in the success of these deliberations and their viewpoints have provided
original thoughts that had not been discussed so far. For example, this specific point of view was
considered very important by all participants:
IMPORTANT and UNANIMOUS
It appeared important to develop with politicians more places dedicated to information on
technologies because they are citizen opinion leaders, and they are demanding, enthusiastic and
constructive.
The participants expressed their point of views on the following topics:

• The benefits to society
PV manufacturers and distributors are interested in professional yields of photovoltaic cells and
improvements thanks to nanotechnologies. For policy makers, analysis allows the evaluation of
benefits and advantages for citizens due to advanced nanotechnology. For NGO, most consumers use
photovoltaic first as an act of environmental protection. The reluctance may concern health or the
environmental consideration; city Council members support the actions for the preservation of the
environment. The researchers note that these new services with Renewable Energy allow a new
positioning of the end user: he could become an energy producer (for himself and for the community)
and he is acting as a protector of the environment. The policy makers should promote access to
Renewable Energy because there are not enough incentives.

• The benefits / risks assessment
The nanoparticles incorporated in solar cells do not raise particular fear because they are embedded
and fixed in the heart of components (Industry). When some nanoparticles may concern risks,
preventive equipment should be used (Policy makers).
Some consumers or end users are favorable to new technologies (Industry).
Most consumers and customers remain largely or globally indifferent to nanotechnology as they do
not feel concerned (Industry, NGO). Evaluation and risk control considerations should be developed by
and for the citizens; nanoparticles are invisible and unfamiliar so they can be a source of worry. The
morning visits showed that Research has integrated risk management in the value chain of innovation.
Security checks effectively prevent known and controlled risks (Policy).

• Information
There is currently no demand for information from consumers: when the public is invited to discuss
about technologies, it is split between those who do not feel concerned, those who are already users,
and finally those who are opposed; this distribution is classical for all technologies, among pros-tech,
anti-tech and "no opinion".
It should therefore be possible to develop actions in favor of awareness and basic knowledge of
nanotechnology (NGO, Government Agency), and also for the workers in industry (union). Users do
not understand why everything is decided without their agreement, it is suggested to develop
information sessions related to local associations, and specific places called “third-places” like libraries
or areas of "co-working" ... These different locations can accommodate the various different
communities of knowledge. These meeting places would propose topics related to elected officials,
and would bring together different personalities such as policy makers, economic operators,

59
NanoDiode is funded by the European Union FP7
under Grant Agreement No 608891

Annex 5
UC-Solar Energy
professionals, trade unions, teachers, academics, and citizens...
It is important to develop information on nanotechnology with policy makers, because they can invest
in major technology programs, and they would like to measure the social and economic benefits; one
must also raise awareness among the elected because their lack of knowledge in this area leads to
skills shortages. In the nanotechnology debate, fears are peddled to the detriment of knowledge; it is
useful to target prescribers and relay information; it is also useful to develop new open places well
equipped with demonstrators presenting scientific explanations (Journalist).

• Research & Innovation in the value chain
End users would not like to get involved in the R&I value chain (research). Citizen participation in R&I is
almost unrealistic because people are not trained in these techniques; A dissemination of information
for citizen participation seems incompatible with the preservation of industrial manufacturing secrecy
in view of patenting; nanotechnology is not the only one concerned, analyzes of the same king should
be extended to all types of technologies (Union). Policy makers would like to support innovation, but
they are not sufficiently encouraged to do so because they are not informed enough.

5

Conclusions and recommendations
The policy makers have expressed their satisfaction with this meeting; they ask to come back to visit
the laboratories of nanotechnology at CEA Grenoble. Their idea is to replicate this type of sciencevisiting tour, which is interactive and dynamic, in the Grenoble research center where other topics of
research and development are developed (electronics, biology, chemistry, medicine ...).
There is a huge advantage to directly visit laboratories, rather than finding out R&D facts and figures
through presentations or posters in a meeting room. Because all the details are visible, all real working
conditions and the handling and treatment materials are exposed to visitor explicitly; this offers the
opportunity to focus on the party's particular interest, and measure in a single glance the magnitude
of various complex tasks of laboratory research. This involvement in reality allows the visitor to get a
real opinion that considerable efforts are made in laboratories; it is a meticulous at all times to ensure
the reliability and improved quality of work; all work safety conditions are optimized for workers, and
also for future consumers of products that are developed there.
All the participants were impressed by the quality and reliability of research at INES. This spectacular
foray in the heart of the research center allows you to enjoy spontaneous support of the participants;
this is a sign of trust and respect for the R&D programs.

Contact
Dr Alain Farchi
Project Manager
Univ. Grenoble Alpes,
CEA, INAC,
F-38000 Grenoble, France
+33 43 878 0762 (direct)
alain.farchi@cea.fr
www.cea.fr
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