
The NanoDiode project establishes a programme for 
outreach and dialogue to support the responsible 
development of nanotechnologies in Europe. The 
consortium brings together a range of stakeholders 
including industry, civil society organisations, research-
ers from the natural and the social sciences and artists. 

From July 2013 to June 2016, the NanoDiode pro-
ject has organised a wide range of outreach and 
dialogue activities. Different work packages ad-
dressed different stages of the research and innova-
tion process: from policy making and research to 
the diffusion of research outcomes in society.  

WP2 INSPIRE initiated engagement and dialogue 
at the ‘upstream’ level of nanotechnology research 
policy, organising a survey on public perceptions, 
a school competition and a series of citizens’ 
dialogues on nanotechnologies;  

WP3 CREATE sought to enable processes of co-
creation at the ‘midstream’ level of concrete nano-
technology research and innovation processes, or-
ganising a series of 3rd generation deliberative 
processes, user committees and regulatory re-
search workshops throughout Europe;

WP4 EDUCATE aimed to professionalise nanotech-
nology education and training, identifying and se-
lecting the best tools for nanotechnology educa-
tion and establishing a community of practice to 
produce capacity-building tools for safe work-
ing with nanomaterials;

WP5 ENGAGE organised activities at the ‘down-
stream’ level of public communication on nano-
technologies including the NanoTube, NanoBa-
zaar, NanoGallery and NanoSlams. 
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•  30+ outreach and dialogue events organised throughout Europe, engaging citizens and 
stakeholders in the debate on nanotechnologies

• 70+ videos, posters, newsletters, presentations and articles
• 20+ activity reports, project fact sheets and policy briefs, available at: www.nanodiode.eu
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NanoDiode has contributed to nanotechnology 
governance by elucidating opportunities and chal-
lenges to the integration of societal considerations 
in nanotechnology research and innovation. The in-
dividual work packages provide recommendations 
for outreach and dialogue at the different levels of 
governance.  

On a more general level, the activities have en-
hanced mutual understanding between different 
stakeholders within the consortium. NanoDiode was 
in fact a social dialogue in itself: as a multi-stake-
holder initiative, it brought together opposing views 
towards the purpose of engagement.  The need for 
an approach towards outreach and dialogue that 
carries broad support led to an ‘all-partial’ perspec-
tive, where the purpose of public engagement is 
not to promote or oppose nanotechnologies, but 
to engage in dialogue on the different ways that 

nanotechnologies may shape our societies. This 
perspective encompasses the hopes and fears, the 
promises and concerns, the opportunities and risks 
of nanotechnologies. This matters to the question 
of nanotechnology governance, because effective 
governance requires viable mechanisms for stake-
holders to cooperate despite differences.

NanoDiode has presented opportunities to integrate 
societal considerations in research and innovation 
decisions. But it has identified challenges as well, 
such as the voluntary nature of stakeholder engage-
ment, the lack of effective integration mechanisms 
and the dominance of vested interests. Indeed, a 
deeper understanding of these challenges may be 
as valuable as knowing the opportunities: it points 
out that the capacity of research and innovation to 
effectively respond to societal challenges is a sys-
temic challenge. There are complex interdependen-
cies between decisions at the level of policy mak-
ing, research and production. A more responsive 
research and innovation system therefore requires a 
culture change in the way research and innovation 
are funded, performed and evaluated. 
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Survey and in-depth interviews 
Between March 2014 and September 2014, the 
NanoDiode project conducted an online survey 
on European citizens’ views on nanotechnologies. 
Compared to the early 2000s, public surveys on na-
notechnologies have become rare in the last years. 
The NanoDiode survey updated the existing body of 
knowledge on public perceptions of nanotechnolo-
gies in Europe1. 

Over 1.500 Europeans provided their views on the 
possible impacts of nanotechnologies, preferred 
areas of innovation and the desired mode of com-
munication and information. The survey was avail-
able in eight European languages. It was actively 
disseminated through the professional networks of 
the project partners and via online channels such as 
the project website, Facebook and Twitter. 

After the survey, its results and the role of surveys in 
general were discussed in a total of 60 in-depth in-
terviews conducted in six NanoDiode partner coun-
tries to get a better view of citizens’ hopes and fears 
concerning nanotechnologies. 

Key findings   
When asked about the effects that nanotechnolo-
gies will have on “our overall way of life”, over 

70% of the respondents gave a positive response. 
They also responded positively to the expected ef-
fect of nanotechnologies on European economies. 
Effects on the environment, health and the safety of 
our society were viewed with less confidence. 

When discussing the use of nanotechnologies in 
different areas of innovation, respondents were less 
enthusiastic about products that are used close to 
one’s body, such as food, cosmetics or textiles. On 
the other hand, respondents almost unanimously 
welcomed application areas such as medicine, con-
struction, mobility or environmental and energy 
technologies that could be directly linked to societal 
challenges such as health or climate change.

Project fact sheet 2
Survey, Investigating public 
perceptions of nanotechnologies 
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• 1.500 Europeans gave their views on the potential impacts of nanotechnologies. 
•  Over 70% responded positively when asked about the effect of nanotechnologies on our 

overall way of life, but there were concerns on the effects on the environment, health and 
safety. 

•  60 follow-up interviews in 6 European countries explored the deeper meaning of the survey 
results.       

1.  See e.g. the synthesis of the German project Nanoview, based on 88 international studies published after 2000: Correia Carreira,  

G. et al. (2013): Nanoview – Einflussfaktoren auf die Wahrnehmung der Nanotechnologien und zielgruppenspezifische Risiko-

kommunikationsstrategien. or the Eurobarometer: Gaskell, G. et al. (2010): Europeans and biotechnology in 2010. Winds of change?
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When asked about the information they would like 
to receive about nanotechnologies, respondents 
wished for more communication from all stakehold-
ers, including public authorities, industries and civil 
society organisations. They clearly favoured tradi-
tional media, print and TV over the internet and so-
cial networks as possible means of communication. 

The subsequent in-depth interviews with stakehold-
ers in six European countries predominantly called 
for broader public involvement. As nanotechnolo-
gies are expected to affect the lives of citizens, in-
terview partners across Europe argued that citizens 
have a democratic right to participate in their de-
velopment. They called for responsiveness to public 
opinion, recommending early public involvement to 
shape technological trajectories according to soci-
etal needs. 

Contribution to nanotechnology governance 
Surveys can offer a baseline of quantitative infor-
mation on public perceptions to support decision-

making in research and policy. Online surveys like 
the NanoDiode survey are not representative (this 
requires randomised sampling across entire popula-
tions), but they can be used to generate exploratory 
hypotheses that can be confirmed with future re-
search. If applied regularly, surveys can also be used 
for tracking changes in public perceptions.  

The information gained with surveys should how-
ever be deepened with qualitative methods such as 
interviews or focus groups, if public perceptions are 
to play a role in research and policy making. This 
is because single preferences and views expressed 
in surveys – “ticks in boxes” – can result from a 
number of different conceptions, hopes and fears. 
Surveys provide a first indication; they should en-
courage policy makers and technology developers 
to examine what lies beneath the percentages and 
engage in dialogue with the public on the direction 
of nanotechnology research and innovation. 
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Engaging in dialogue with citizens
NanoDiode organised a series of citizens’ dialogues 
in Austria, France, Italy, Germany, the Netherlands 
and Poland in 2014-2015 as part of its overall pro-
gramme to engage citizens and stakeholders in the 
societal debate on nanotechnologies. Citizens were 
invited to discuss their preferences directly with 
technology developers from research and industry, 
representatives from civil society organisations and 
public authorities: What innovation areas, applica-
tions or products would they welcome? What are 
the reasons for such preferences? What would the 
citizens want to know? What risks do they see?

The citizens’ dialogues started with introductory 
presentations on nanotechnologies by representa-
tives from research, industry and civil society organ-
isations. The presentations introduced nanotech-
nologies and their risks and benefits and discussed 
why citizens should take part in their development. 
Moderated dialogue stations however formed the 
core of the programme. After short pitches by re-
searchers and entrepreneurs, the participants dis-
cussed the applications and subjects of their interest 
directly with the people developing them.  

Key experiences 
The NanoDiode citizens’ dialogues succeeded in 
creating an open dialogue climate where citizens 
actively discussed nanotechnologies with stake-
holders. The participants brought forward their 
own views and ideas: they were especially interest-

ed in the potential applications of the technologies, 
and how they could be developed for the benefit 
of society. They also gave recommendations for the 
provision of consumer information. 

In a situation where nanotechnologies are not at 
the top of the public agenda, getting citizens to 
participate in their free time proved to be challeng-
ing. Factors that contributed to the attractiveness 
of the events included the choice for an attractive 
easily accessible venue, convenient timing, and a 
focus on real applications, products and questions 
of daily life.  

The feedback from participating researchers, com-
panies and public authorities was positive: they 
said that the dialogues taught them a lot about the 

Project fact sheet 3
Citizens’ dialogues 
on nanotechnologies
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•  6 citizens’ dialogues were organized in Austria, France, Italy, Germany, the Netherlands and 
Poland.

•  The meetings brought together citizens, technology developers, civil society organisations and 
public authorities.

•  Citizens’ dialogues can help to attune technological innovation to the needs and concerns of 
citizens and stakeholders. 

German pilot workshop, November 28th, 2014, Stuttgart
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preferences of citizens and their ways of thinking. 
At the same time, the implementation of the out-
comes of the dialogue needs to be critically exam-
ined. As NanoDiode organised its dialogues “from 
the outside” – NanoDiode planned the events and 
then invited stakeholders to take part – the dia-
logues lacked a clear mandate or role in the current 
work of technology developers. As a result, there is 
little evidence that the recommendations from citi-
zens have been put into practice. The impact of the 
dialogues is probably more indirect: Thanks to the 
dialogues, different actors are now more likely to 
involve citizens and take aspects that are important 
to citizens into account in their future work.

Contribution to nanotechnology governance 
Live dialogues with citizens enable a deeper ex-
change of their hopes, concerns and questions. Dia-
logues enhance our knowledge of public attitudes, 
for instance from surveys: They allow a direct dis-
cussion with citizens on why they prefer one appli-
cation of nanotechnologies to the other, how they 
think nanotechnologies should be communicated 
and how the public should be involved. Instead of 
discussing nanotechnologies in general, technology 

developers, regulators and stakeholders have an 
opportunity to engage in dialogue with citizens on 
planned research agendas, policies or communica-
tion approaches.   

The possible contribution of citizens’ dialogues de-
pends on their mandate and timing in the innova-
tion process. Openness in terms of results, flexibility 
and responsiveness from technology or policy mak-
ing organisations are needed if the dialogues are 
to truly contribute to nanotechnology governance. 
Citizens’ and multi-stakeholder dialogues are most 
useful in early stages of technology development or 
regulatory policies: at this stage, products and poli-
cies can still be attuned to the needs and concerns 
of citizens and stakeholders. 

Citizens‘ dialogues 

are most useful in 

the early stages 

of technological 

development.
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Citizens’ dialogue, Katowice, Poland, 8 June 2015



A series of 3rd Generation Deliberative Processes 
were organised as part of the NanoDiode project. 
The  “third generation” of nano deliberations envi-
sions a type of participatory workshop that over-
comes some of the limitations observed in earlier 
deliberative processes:   
1.  the process should focus on specific political, 

social or regulatory questions on specific appli-
cations or subfields rather than general ethical 
questions about nanotechnology in the singular;

2.  the deliberative process should avoid replication 
of previous outcomes and generate new insights 
and reflections instead;

3.  the process should connect to political or social 
processes in a more direct way.

The analysis of previous processes, and the proposed 
improvement of the method, was developed by Na-
noDiode partner SIFO from Norway, in collaboration 
with some consortium members in the European 
Project NANOPLAT. In the NanoDiode project, the 
task was to test the method and the approach in 
a selection of European countries, as a part of the 
project’s “midstream” engagement activities. 

IVAM (the Netherlands), USTUTT (Germany), BNN 
(Austria), CEA (France) and AIRI (Italy) participated 
in this task, led by SIFO (Norway).
Partners chose to arrange deliberations on themes 
that they believed would be interesting in their na-
tional contexts, hoping to tap into current societal 
debates. The following themes were highlighted:
• Nanomedicine and human enhancement (NO)
•  Nano in buildings and living. Applications around 

the house (DE)

• Nano and food/health (NL)
•  Sensor technology, nano toxicology and health & 

safety (AT)
• Nano technology in housing and mobility (FR)
• Nano in food (IT)

Partners arranged deliberations over two separate 
days, except one who chose to do it as a one-day 
event. One partner held the deliberation on two 
consecutive days. 

Preliminary conclusions are mainly about the work-
shop method: most participants appreciated the 
experience and said so in both short term and long-
term evaluations.  

Regarding the aforementioned limitations of previ-
ous deliberations, it seems as if stakeholder groups 
were able to express novel takes on the themes. In 
Norway, we observed some rather original takes 

Project fact sheet 4
3rd Generation 
Deliberative Processes 
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• 100+ stakeholders participated in deliberations on nanotechnologies.
• Deliberations have been held in six European countries.
• The deliberations involved business, research, civil society organisations and policy makers. 

Norwegian debate on Nanomedicine
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on soft law and international cooperation between 
civil society organisations and we saw indications 
of increased self-reflexivity among stakeholders. 
The specificity of the workshop theme helped to 
produce somewhat novel results. In Germany, new 
groups were involved in the nanodebate, and the 
focus on building produced interesting approaches. 
The indirect, governance based attempt at creating 
political impact is potentially successful, although 
it is difficult to accurately assess the political im-
pact of these events. As for trying out elements of 
workshop democracy, at least three deliberations 
were successful, the remaining are uncertain on this 
point. In Norway, Germany and in the Netherlands, 
participants clearly influenced the flow of events, 
decided on input and the workshop conditions. In 
Italy, stakeholders influenced the deliberation in ad-
vance, but not much during the process. For Aus-
tria, the element of workshop democracy is unclear, 
while France highlights the free discussion.

Even if the 3rd GDP approach was developed 
for citizen empowerment and involvement, the  
method works well for involving and engaging 
stakeholders. We regard it as an efficient and fruit-
ful operationalization of the concept of Responsible 
Research and Innovation.

Stakeholder groups 

were able to express 

novel takes on the 

themes. The indirect, 

governance based 

attempt at creating 

political impact is 

potentially successful.
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A user committee is a platform for the exchange 
of knowledge between users and producers in re-
search and innovation. It allows for social impact 
assessments of near-to-market technological inno-
vations. Researchers, innovators and producers can 
assess their ideas and expected results against the 
opinions of societal stakeholders and resolve pos-
sible barriers to innovation. The early involvement 
of professional end users, civil society organisations 
and citizens enables the incorporation of their views 
and concerns into technological decision-making, 
attuning research and innovation to societal needs 
and values.

NanoDiode user committees 
The NanoDiode project organised experimental user 
committees in five European countries to explore 
their added value as a governance tool. Each user 
committee focused on a specific topic: 
1.  Nanomaterials and nanotechnologies in water 

and water treatment, organised by IVAM in the 
Netherlands.

2.  Safe by design in nanotech-based products: the 
nanosilver case, organised by AIRI in Italy.

3.  Nanomedicines, organised by BioNanoNet in 
Austria. 

4.  Nanotechnologies in building and living, organ-
ised by Stuttgart University in Germany. 

5.  Nanotechnologies for housing and mobility, or-
ganised by CEA in France.

The setup of the user committees varied across 
countries. Dedicated meetings were organized in 
the Netherlands and Germany, bringing together 

key players in the topic under debate. In Italy and 
Austria the user committees were organized in 
conjunction with relevant research conferences. In 
France the user committee was embedded in the 
ongoing discussion on nanotechnologies for renew-
able energy.

Key findings and recommendations
User committees can help to identify and address 
drivers and challenges in the societal uptake of 
near-to-market research and innovation. To be 
successful, user committees have to be very spe-
cific, carefully designed and moderated, with par-
ticular attention to the uptake of the results of the 
deliberations.  

Organisation
The successful organization of a user committee re-
quires thorough preparation in terms of the topics 
under discussion, selection of the participants and 

Project fact sheet 5
User Committees
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•  Experimental user committees were organised in five European countries, involving 
knowledge users in research and innovation. 

•  User committees can help to identify and address drivers and challenges in the societal uptake 
of near-to-market research and innovation.

•  They have to be very specific, carefully designed and moderated, with particular attention to 
the uptake of the results of the deliberations.

Dutch user committee on nanomaterials and nanotechnologies in 

water and water treatment, October 30th, 2014 in Amersfoort
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organisation of the meetings. The committee needs 
to focus on very specific topics, discussing the re-
search and innovation developments and their ex-
pected economic aspects as well as the foreseen 
societal and environmental impacts and concerns. 
Relevant players for the user committee have to be 
identified and motivated to commit to the process 
and outcomes. As users and producers by defini-
tion have different perspectives towards the topic 
at hand, a balanced discussion of the pros and cons 
of new developments from different frames of ref-
erence requires careful attention to the way the de-
bate is structured. The programme should encour-
age mutual learning, building on the symmetry of 
ignorance: the notion that all experts in one field 
are laymen in most others.  

Commitment to the outcomes
The uptake of the outcomes of the debate is an-
other key factor to the success of user committees. 
This requires a commitment from all participants. 
Researchers, producers and policy makers have to 
be willing and able to modulate research and in-
novation strategies in response to diverging views 
and interests. Conversely, societal actors have to 
consider the proportionality of change initiatives in 
research and innovation trajectories. 
The NanoDiode user committees have highlighted 
opportunities and challenges to the inclusion of 
a broader range of voices in research and innova-

tion. User involvement can enhance the responsive 
capacity of the research and innovation system, 
supporting the effective governance of nanotech-
nologies in Europe. The power of users to influence 
decisions is dependent on the mandate, organisa-
tion and timing of their involvement.

The programme should encourage mutual learning, 

building on the symmetry of ignorance: the notion 

that all experts in one field are laymen in most others.
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living, April 20th, 2015 in Stuttgart



NanoDiode has developed an education strategy 
and action plan, selecting best practices on the basis 
of previous European experience with nanotechnol-
ogy education. This strategy formed the basis for a 
series of education activities focusing on secondary 
education, including hands-on activities in schools, 
teach the teacher-workshops,  a school competition 
and a ‘students as journalists’ video contest. 

The workshops in schools intended to familiar-
ise school children with nanotechnologies. Starting 
with a questionnaire and a short presentation on 
nanotechnologies, students were introduced to the 
topic and discussed different applications of nano-
technology. During the workshops, various experi-
ments and on-site visits were performed to provide 
more insight into the use of nanotechnologies in re-
search and industries. School workshops have been 

performed in Austria, Germany and Poland, in co-
operation with researchers from local organizations 
such as universities and research facilities. Overall, 
more than 300 school children participated in these 
workshops. 

The objective of the teach the teacher-work-
shops was to train teachers on how to work with 
selected nanotechnology education materials and 
to motivate them to discuss new science topics to 
their students. NanoDiode presented a self-standing 
teaching module to support teachers in integrating 
the topic in their upcoming classes. A total of 43 
teachers specialised in different science subjects 
took part in the one day workshops held in Austria, 
Germany and Poland. All participants stated that 
they appreciated the workshop as it allowed them 
to gain more insight in the topic and enabled them 
to include nanotechnology in their curriculum. 

Additional education initiatives sought to engage 
school children in the debate on nanotechnologies. 
The NanoDiode innovative ideas competition in-
vited school children across Europe to describe their 
ideas on how nanotechnologies could be applied 
for a sustainable European future. The aim of the 
competition was to encourage students to develop 
their views on how nanotechnologies might shape 
our future societies. Over 50 youngsters from Italy, 
Germany, Spain and Austria submitted their ideas 
using text, pictures, video and other media. 

Project fact sheet 6
Nanotechnology 
education
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• Development of an education strategy and action plan
•  7 school workshops and 3 teach-the-teacher workshops organised in Austria,  

Germany and Poland
• School competition
• Students as journalists video contest 

School workshop in Graz, Austria
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The ‘students as journalists’ video contest in-
vited students to reflect on the question: “What 
kind of nanotechnologies do we want?” In this 
competition, students were asked to play the role 
of journalists and produce short videos focusing on 
nanotechnology from their own perspective, which 
products using nanotechnology they already know 
and use, and what kind of applications of nano-
technology they would or wouldn’t like to have in 
the future. 

These experiences within the NanoDiode project 
hold lessons for future nanotechnology education 
activities:
•  Educational materials have to be firmly grounded 

in educational theory. The desire to create new 
materials has sometimes come at the cost of care-
ful consideration of learning objectives, styles and 
outcomes. ‘Best practices’ in nanotechnology ed-
ucation incorporate the latest insights from edu-
cational theory.

•  The teaching material should present nanotech-
nology in a balanced way. In line with the all-partial 
perspective of NanoDiode as a multi-stakeholder 
consortium, the objective of nanotechnology 
education should not be to single-mindedly pro-

mote nanotechnologies. It should enable students 
to form a well-informed opinion on nanotech-
nologies, including the science behind it, broader 
societal impacts and the assessment of foreseen 
benefits and risks.

•  Educational materials should be directed at the 
long-term uptake in educational programmes. 
They should be presented in such a way that 
teachers will be encouraged to take them up in 
their regular teaching activities. This way, the ac-
tivities become embedded in school programmes 
and will continue after the project ends. 

•  The materials should take the various constraints 
of the school situation into account, including 
time constraints, limited resources, the need to 
comply with national curricula and the specific in-
terests of students and teachers.
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Innovative ideas competition 
NanoDiode organised a school competition in 2014, 
inviting school children across Europe to describe 
their ideas on how nanotechnologies could be ap-
plied for a sustainable European future. The aim of 
the competition was to encourage students to de-
velop their views on how nanotechnologies might 
shape our future societies. 

Over 50 youngsters from Italy, Germany, Spain and 
Austria submitted their ideas using text, pictures, 
video and other media. The ideas ranged from a 
hydrophobic headscarf that would make a visit 
to swimming pools or beaches easier for Muslim 
women, to bracelets for monitoring one’s bod-
ily functions and laser-removable tattoo inks. Visi-
tors of the NanoDiode website and an expert jury 
of stakeholders and artists voted for their favourite 
ideas, with particular attention to the sustainabil-
ity and societal desirability of the ideas. 16-year-old 
Rodrigo García Ferreiro from Gijón, Spain came out 
as the winner with his idea of automatically heated 
nanomaterials: materials that absorb sunlight and 
release it as heat according to the user’s wishes.   

Project fact sheet 7
School competition 
inspiring ideas on nanotechnologies 
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• 50 school children submitted their ideas on the potential impact of nanotechnologies.  
• Entries were received from Italy, Germany, Spain and Austria.
•  The competition raised awareness of nanotechnologies with school children and their teachers 

and families.   

Nanonanas, DI Herta Pichler and the class 2AK, 

BHAK/BHAS Oberpullendorf, Austria

Pageviews of nanodiode.eu spiked due to competition votes

Nano Bracelet, Serena Della Rossa, 

Liceo Scientifico G. Marinelli, Udine, Italy

Basquiat, Nicolas Yaqub, I.I.S. Caterina da Siena, Milan, Italy

Friday 19th Dec 2014
475 visitors

Some examples from the competition
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Key findings  
The competition succeeded in raising awareness of 
the potential applications of nanotechnologies with 
school children and their teachers and families. The 
entries suggest what school children imagine when 
they think of nanotechnologies and how they might 
be applied. Participants addressed both everyday 
problems and broad societal needs such as health, 
food security, clean water or accessibility. 

The competition reached a broader audience be-
yond the participating schools. It had significant 
media coverage in Germany, and the NanoDiode 
project website was frequented by new visitors who 
wanted to take a look at the students’ ideas. The 
competition thus introduced nanotechnologies and 
their possible impacts on society to new groups of 
citizens and enabled them to participate in future 
discussions on these technologies. 
 
This suggests that school competitions can be pow-
erful tools to raise awareness of new technologies. 
But they require a significant time investment from 
the organisers. Due to the particularities of the 
school system, it can be a challenge to draw suf-
ficient attention to extracurricular activities. The 
primary obligation of teachers is to the curriculum; 
additional activities depend almost entirely on vol-
untary work by enthusiastic teachers and their stu-
dents. As a result, school competitions often inspire 
high levels of enthusiasm in relatively low numbers 
of participants. The number of participants in the 
NanoDiode school competition also proved modest, 
considering the effort towards dissemination (50 
participants joined after approaching 2000 schools, 
polytechnics and universities). 

Enabling dialogue
That said, the high public visibility of school compe-
titions highlights their potential to engage a broad-
er audience. As people are interested in the creative 
work of younger generations, they are also drawn 
into the discussion on the role of nanotechnologies 
in society. 

The capacity of school competitions as triggers for 
public dialogue underlines the importance of the 
way they introduce their subject matter. Careful 
reflection on the societal impacts of innovations 
requires attention to both positive and negative 
outcomes. Nanotechnologies could address urgent 
societal challenges, but they might also have unin-
tended consequences. A balanced perspective on 
the benefits and risks of nanotechnologies enables 
students and citizens to form their own opinion on 
the role of nanotechnologies in society - and a well-
informed citizenry is a prerequisite for the effective 
governance of nanotechnologies in Europe. 
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Winner Rodrigo García Ferreriro (Colegio Corazón de María, 

Gijón, Spain) meeting postdoc Clara Osorio Tamayo during his 

visit at Amolf Amsterdam. https://youtu.be/LAe6kUp7V_g



The European Trade Union Institute (ETUI) created a 
Community of Practice in the NanoDiode project to 
guide and contribute expertise to the development 
of worker capacity-building tools and training 
resources on nanomaterials in the workplace.

The term “Community of Practice” was coined in 
the early 1990s by two cognitive anthropologists1 
to describe social learning processes involving a 
group of people with a common interest or concern 
who get together regularly to learn how to make 
improvements in that interest or concern.

Communities of Practice can evolve naturally 
because of the members’ common interest in 
a particular domain or area, or can be created 
specifically with the goal of gaining knowledge 
related to their field (as ETUI did in the NanoDiode 
project). It is through the process of sharing 
information and experiences with the group that 
the members learn from each other, and have an 
opportunity to develop themselves personally and 
professionally.

A Community of Practice has three important 
characteristics:
• the domain (the area or subject),
• the community (its members), and
•  the practice (members are practitioners of the 

domain in question). 

Project fact sheet 8
Working with a Community 
of Practice: using collective 
intelligence
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•  A Community of Practice made up of 11 people from various occupational health related 
backgrounds gathered to develop worker capacity-building tools and training resources on 
nanomaterials in the workplace.

•  The Community of Practice is an effective tool for building on different practitioners’ experiences 
working in an engaged manner to advance thinking considerably in any given area.

•  Its success depends on clear objectives, timely communication, committed members and an 
experienced facilitator.

Ref: Allan, B. (Designer). (2008). Knowledge creation within a 

community of practice. [Web].  Retrieved from https://convcme.

wordpress.com/2011/02/04/communities-of-practice-a-frame-

work-for-learning-and-improvement/

1.  Lave, J. and Wenger, E. (1991). Situated Learning: Legitimate Peripheral Participation. Cambridge: Cambridge University Press.  

ISBN 0-521-42374-0. First published in 1990 as Institute for Research on Learning report 90-0013.



Communities of Practice are a tool of collective 
intelligence to help produce knowledge and make 
advances in a given area: a group effort that allows 
for additive elements to emerge when considering 
a particular issue.

The NanoDiode Community of Practice was 
made up of 11 people from various occupational 
health related backgrounds: representatives of the 
European Trade Union Confederation/European 
Trade Union Institute, physicists, chemists, experts in 
occupational health and in chemicals management, 
social scientists, communications experts and 
NanoDiode project partners. The members held 
a small number of physical meetings to minimise 
the time needed to contribute expertise. They met 
mostly via telephone and video conference.
Discussions were at times open and ranging, 
especially at the beginning when the group was 
defining the training materials, and in what format 
the resources and tools could be developed. As time 
went on, contributions became more specific and 
nuanced. How best to communicate on issues where 
still too little scientific information is available? How 
to present the issues in a balanced and honest way? 
Who best to communicate to at the company level 
(the worker or the safety representative)?

The initial choice of training resources and tools – a 
series of thematic presentations – was identified as 
the most interactive means of engaging with safety 
representatives or other people with occupational 
health and safety responsibility in the workplace. 
The thematic presentations can be used beyond 
training settings as they are generally easy to 
understand and apply at the workplace. The series 
of presentations was chosen as a means of making 
the information modular – so that the viewer 
could choose where to start to look at information 

according to their existing knowledge level; to 
facilitate future revisions according to scientific, 
regulatory or other updates; and to break down the 
issues into more user-friendly chunks. See fact sheet 
#9 for further information on these presentations 
and other capacity-building tools for ensuring 
worker safety with nanomaterials.

Based on the experience in the NanoDiode project,
a Community of Practice could be created to work
on any given topic, challenge, or problem. However,
at least three elements need to be considered 
in addition to the key characteristics mentioned 
above, to ensure success:

1.  The objectives of the Community of Practice 
should be clearly established and communicated 
to the members to ensure more effective use of 
time.

2.  The Community of Practice should ideally be led 
by an experienced person who can continue to 
develop ideas proposed, provide background 
information, and otherwise help the members 
to advance in their reflections. That person 
should also be aware of the need to incorporate 
contributions from members across a range of 
disciplines/areas of expertise.

3.  Identification of members should include an 
agreement of time availability on their part to 
work in the Community of Practice, to ensure that 
members provide a consistent level of engagement 
throughout the whole process.

NanoDiode is a project for outreach and dialogue on nanotechnologies, funded by the European Commission.  

From July 2013 to June 2016, NanoDiode has organised a range of engagement activities across Europe, involving stakeholders in 

a dialogue on the funding, performance and outcomes of nanotechnologies research.

The NanoDiode fact sheets present the different activities carried out as part of the project and discuss the main findings and 

recommendations. This is nr 8 of a series of 14 fact sheets, see: www.nanodiode.eu/factsheets.
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The European Trade Union Institute (ETUI) developed 
a series of capacity-building tools for better govern-
ance of the use of nanomaterials at the workplace.

Three separate types of tools have been prepared: 
a series of thematic presentations; infographics and 
an applet; and an online training evaluation survey. 
Each tool supports the other to provide clearer 
information, to help workers contribute to risk 
evaluation, to evaluate the impact of the tools and 
identify further information needs.

A series of six presentations were prepared, breaking 
down various worker health and safety issues into 
distinct modules. The benefit of module-based 
presentations was also to facilitate future updates 
more easily as some of the issues are still evolving 
considerably (particularly in which products and 
sectors nanomaterials are used, and scientific 
knowledge of human health and environmental 
impacts).

The six presentations were pilot tested with 
occupational health and safety practitioners: worker 
safety representatives, trade unionists, occupational 
health and safety experts, and trade union trainers.

Feedback on the presentations was provided and 
suggestions for further support tools were discussed 
as they were considered useful in supplementing 
the presentations, and in communicating with 
workers more easily and clearly on nanomaterials 
in the workplace.

Visual tools that could be more easily used in the 
workplace were needed, and infographics and an 
applet were proposed by the practitioners. The 
infographics take workers through a simplified 
risk assessment process, from their perspective; 
and show worker exposure “hotspots” along the 
lifecycle of a typical nanomaterial.

The simplified risk assessment infographic poses 
questions to workers to help provide employers with 
information to undertake a risk assessment on the 
introduction of nanomaterials at the workplace. 
Workers are encouraged to identify each nanomate-
rial used, in what way, and to identify all activities the 
workers perform which could result in their exposure 
to the nanomaterial. A related applet for worker 
safety representatives provides them with a com-
plete package of elements of a risk evaluation and 
information tables to be completed by the workers.

Project fact sheet 9
Developing capacity-building 
tools for ensuring worker 
safety with nanomaterials
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•  A series of 6 presentation modules were prepared on occupational health and safety in relation 
to nanomaterials. A modular approach supports more effective learning and facilitates regular 
updating of the materials.

•  Pilot testing the presentations with occupational health and safety practitioners helped to 
identify further tools for support. Two infographics and an applet were produced on risk 
assessment and the worker exposure “hotspots” along a typical nanomaterial lifecycle.

•  An on-line survey tool will help to centralise all trade union training uses of the presentations, 
while also providing information on the impact of the training and on further information needs.



An on-line survey has also been prepared to be 
shared by any trade union using the presentations 
in a training or other information-sharing setting. 
The survey asks a small number of questions to 
training participants evaluating the presentations, 
the impact of the training in terms of changes in 
the workplace, and identifying further information 
needs. In using the on-line survey tool, a translated 
version of the survey can be sent by the training 
organiser to participants and all responses will be 
collected into one central survey. In this way, future 
modifications and additions to the six presentations 
can more easily be identified, as can any other 
support tools.

Given the relative lack of knowledge of the existence 
of nanomaterials in workplaces, the importance 
of questions on the impact of the training and 
identification of further information needs is obvious. 
An initial survey after first use of the tools pointed 
out that 7 out of 10 participants had initiated a 
dialogue with their employers after having seen the 
information. This suggests that the capacity-building 
tools are indeed raising awareness among workers 
of the need to ensure that employers are informing 
workers about the use of nanomaterials in their 
workplace and that they introduce appropriate 
worker protection from exposure to nanomaterials. 
ETUI will regularly review survey responses to help 
guide future development of tools.

The infographic of a simplified risk evaluation process 

poses questions to help deliver a risk evaluation of the 

introduction of nanomaterials to the workplace.

NanoDiode is a project for outreach and dialogue on nanotechnologies, funded by the European Commission.  

From July 2013 to June 2016, NanoDiode has organised a range of engagement activities across Europe, involving stakeholders in 

a dialogue on the funding, performance and outcomes of nanotechnologies research.

The NanoDiode fact sheets present the different activities carried out as part of the project and discuss the main findings and 
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Working with nano?
What you need to know and who to talk to

   In every workplace using nanomaterials, it's important to ensure appropriate 
 risk evaluation for each nanomaterial used. 

Sa
fe

ty
 re
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sentative

Share your information with the Trade Union Nano Information Network (nano@etui.org)

Get more information from national and European union structures and the European Trade 
Union Institute (http://www.etui.org/Topics/Health-Safety/Nanotechnologies)

Continue dialogue with your employer to ensure the highest level of worker health and 
safety protection, and the appropriate use of new technologies (document this dialogue)

Further union action

NanoDiode is a Coordination and Support Action funded by the European Union under the 
NMP Cooperation Work Programme of the 7th Framework Programme, Grant Agreement n° 608891.

What shape is the nanomaterial? 
What chemical is it made of?

Ask your employer for the Safety Data Sheet of the nanomaterial 

Is the risk assessment complete?

What do you think is missing in the risk assessment? 

Is the risk assessment useful to provide guidance on measures to 
prevent worker exposure

Has your employer done a risk 
assessment on using the nanomaterial 
at your workplace?

A worker exposure registry?

Regular medical check-ups or analysing 
medical visits to identify health trends?

7

Enclosed systems

Local exhaust ventilation

Personal protective equipment 
respiratory equipment

What protective 
measures have been 
put in place? 

6

How long are you exposed to the 
nanomaterial?

How are the nanomaterials stored?

How do you dispose of the 
nanomaterials?

What activities 
do you perform? 

5

3

As a powder

As part of a solution or mixture

As part of a nano-enabled product (e.g. sawing, sanding, cutting, 
grinding or using a product containing nanomaterials)

Could nanomaterials be released 
when you are working? 

4

2

Your employer is legally required to provide information on the specific 
substance used, like: titanium dioxide, nanosilver, carbon nanotubes, 
synthetic amorphous silica

Are manufactured nanomaterials used 
in your workplace?1

Help your safety representative answer these questions...

1 dimension 2 dimensions 3 dimensions

Has your employer 
introduced a medical 
surveillance system?



The NanoDiode project has organised a range of 
public communication activities throughout Europe. 
As a multi-stakeholder initiative, NanoDiode sought 
to ground its activities more firmly in reflection on 
the purpose of public engagement, integrating the 
lessons learned from several decades of science 
communication by applying the following prin-
ciples:  
1  Acknowledging diversity. The engagement ac-

tivities aimed to express an ‘all-partial’ perspec-
tive, enabling a dialogue on the different ways 
that nanotechnologies may shape our societies 
rather than single-mindedly promoting or oppos-
ing nanotechnologies. This perspective encom-
passes both the hopes and fears, the promises 
and concerns, the opportunities and risks of na-
notechnologies.   

2  Embracing complexity. Nanotechnology is a 
complex topic as it combines cutting-edge science 
with high political stakes and emerging visions of 
the future. But it is precisely this complexity that 
makes nanotechnologies such a fascinating topic 
for debate. The engagement activities built on 
this complexity, rather than trying to dumb down 
the science or ignore broader social and political 
questions.

3  Inciting curiosity. The activities grabbed the at-
tention of the audience through interest, curios-
ity, and entertainment value: they were visually 
appealing and told an interesting story.    

4  Enabling dialogue. The activities sought to 
avoid one-way information transfer, enabling a 
conversation instead.

Building on these principles, the NanoDiode project 
organised a range of communication activities, in-
cluding:  
•  the NanoTube, a collection of short videoclips, 

interviewing specialists around Europe. Physicists, 
chemists, toxicologists, philosophers, artists, soci-
ologists, industrialists and policy makers shed light 
on how they think nanotechnologies will impact 
society (see also fact sheet 11). 

•  the NanoBazaar, a pop-up initiative located in the 
centre of European cities, where visitors engage in 
dialogue with nanotechnology researchers on the 
pros and cons of nano-enabled products (see also 
fact sheet 12).

•  the NanoGallery, a picture exhibition displaying 
large double-sided posters with high-resolution 
images of nanoscale objects on one side, and 
their corresponding real-world applications on 
the other, along with a brief description of the 
underlying research. The NanoGallery is presented 

Project fact sheet 10
Public communication 
on nanotechnologies
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•  NanoDiode organised 56 NanoTube videoclips, 3 NanoBazaars, 2 NanoSlams, the NanoGallery 
and a student contest.

•  Activities sought to integrate the lessons learned from several decades of science 
communication.

NanoGallery, Lower Silesian Science Festival Wroclaw, Poland,

20-21 September 2014
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in public locations. A moderator is present to dis-
cuss the images, techniques and the underlying 
research with visitors.

•  NanoSlams, a series of interactive events based 
on an existing format known as science slams, 
where researchers gave 10 minute presentations 
on nanotechnologies to a lay audience. The em-
phasis is on presenting the topic in an entertain-
ing and engaging way, rather than just trying to 
educate the audience. Science slams are open 
competitions: the best presentation wins a prize.

•  The Students as Science Journalists Competi-
tion, a video contest for school students around 
Europe. The students were invited to produce a 
short video on the question:  “What sort of na-
notechnologies do we want?” Students played 
the role of journalists and were free to pick their 
angle. (see also fact sheet 6)

 
With these activities, NanoDiode has aimed to in-
volve citizens and stakeholders in a dialogue on the 
potential impacts of nanotechnologies. Our expe-
rience suggests that science communication and 
innovation governance are intimately linked: the 
public image of nanotechnologies will ultimately 
be shaped by the capacity of the nanotechnology 
research and innovation system to respond to soci-

etal needs and values. Nanotechnologies will inspire 
public confidence if they integrate public concerns 
and demonstrably address urgent societal challenges.
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NanoSlam, organised by microTEC in Bad Dürkheim, Germany, 

April 18th 2015

Students video contest, Florinano, Ammochori Primary School 

& Variko Primary School, Florina, Greece
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The NanoTube is a collection of short videoclips, 
interviewing specialists around Europe who work 
with nanotechnologies in different ways. Physicists, 
chemists, toxicologists, philosophers, artists, 
sociologists, industrialists and policy makers shed 
light on how they think nanotechnologies will 
impact society. Taken together, the clips express 
the variety of hopes, dreams, fears and concerns 
associated with nanotechnologies.

The videoclips were produced by partner Studio HB 
as part of the public communication activities within 
the NanoDiode project. These activities sought 
to transcend binary positions ‘for’ or ‘against’ 
nanotechnologies, and instead present an all-partial 
perspective, displaying a range of visions on the 
ways in which nanotechnologies could impact our 
society, without dictating which perspective is more 
relevant or important.

The NanoTube expresses this all-partial perspective. 
It presents all the different contributions 
indiscriminately, gives them equal time, and does 
not frame or direct the contribution. One might be 
concerned that this lack of direction may leave the 
viewer clueless as to the purpose of these clips – 
but to some extent, that is precisely the point. The 
interviews offer a menu of thoughts and opinions; 
it is up to the viewers to make sense of it all and 
make up their own mind on nanotechnologies. The 
clips aim to arouse curiosity by not explaining what 
to look for, but simply offering a bewildering range 
of ideas. 

The clips have been published on the NanoDiode 
website and a dedicated Youtube channel. Filming 
and release of the clips was broadcast via social 
media. The clips were used during different kinds 
of events such as the NanoBazaar and stakeholder 
dialogues, and were incorporated in other web-
sites1 resulting in more than 12.250 views.

Project fact sheet 11
NanoTube videoclips
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•  56 physicists, chemists, toxicologists, philosophers, artists, sociologists, industrialists and 
policy makers from 12 countries around Europe

• 7.250 hits on YouTube, 5.000 views during events from NanoDiode and others
• The videos are available at: http://www.nanodiode.eu/videos/ 

1. see for example: http://www.nanoimmunotech.eu and http://www.project-sas.com



Observations
During production, Studio HB travelled throughout 
Europe to meet a range of experts with widely 
divergent backgrounds. Interviewees were also 
asked to suggest new candidates, broadening the 
networks and insights from different disciplines. 
Stakeholders responded differently to the invitation. 
Some interviewees were slightly apprehensive to 
discuss their views in front of a camera. They were 
aware of the power of the media and concerned 
about the possibility of being misrepresented. The 
standard template for editing the clips helped to 
take away some of these concerns. Researchers 
were mostly open to discuss their work and their 
views on the role of nanotechnologies in society. 
Industrial partners were sometimes more hesitant, 
being uncertain about possible public responses 
to their views. Civil society organisations were 
also more difficult to reach. They have limited 
resources, and have to weigh the importance of 
nanotechnologies against other priorities.  

Collectively, the interviews illustrate the 
variety of hopes and concerns associated with 
nanotechnologies. For some, nanotechnologies are 
the start of a new technological revolution, with 
all the social disruption that comes along with it. 
For others, it is simply the continuation of existing 
trajectories towards integration in physics, chemistry 
and biology. 

The NanoTube does not draw conclusions whether 
nanotechnologies are good or bad, old or new, 

real or imaginary – it merely displays the wealth 
of competing views out there. It supports the 
design of outreach and communication activities 
for nanotechnologies that acknowledge diversity, 
embrace complexity and incite curiosity, enabling 
European citizens to make up their own mind about 
nanotechnologies rather than telling them what to 
think.

The NanoTube displays a range of visions on the ways in 

which nanotechnologies could impact our society, without 

dictating which perspective is more relevant or important.

Visiting Elettra Sincrotrone Trieste – Dec 2014

NanoDiode is a project for outreach and dialogue on nanotechnologies, funded by the European Commission.  
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The NanoBazaar is a pop-up initiative located in the 
centre of European cities. The aim of the activity is 
to offer visitors an opportunity to engage in dia-
logue with nanotechnology researchers on the pros 
and cons of nano-enabled products. The NanoBa-
zaar displays real and imaginary products and in-
vites visitors to give their opinion on these products. 

The NanoBazaar invited people to take a peek into 
the nanoworld as they were shopping or passing by.
Every visitor was offered a card with a number of 
stickers to express their opinion on the products: 
whether they would like to buy it or not, and for 
which reasons (such as the price, need, novelty or 
health and environmental effects).

Their responses evolved into a growing cloud of in-
formation around the products and was the starting 
point for discussions with researchers present at the 
Bazaar. Posters, banners and video presentations of-
fer further background information on the history 
of nanotechnologies and recent advances. 

The exact composition of the exhibit varies from one 
city to another, embracing the cultural background, 
partners expertises and resources made available.

Places
Three NanoBazaars have been organised by partner 
Studio HB as part of the public communication ac-
tivities of the NanoDiode project, with local support 
from project partners: 
•  The first was held on 20-21 Sept 2014 in Wroclaw, 

in collaboration with Nanonet, during the Lower 
Silesian Science Festival. 3.000 visitors attended 
this outdoor exhibition featuring live experiments, 
public debate, the NanoGallery and the NanoTube.

•  The second was held on 8-9 May 2015 in Graz 
in collaboration with BioNanoNet and Werkstadt 
Graz. This event was held inside a gallery. It was 
combined with the NanoGallery and NanoTube 
and engaged 250 visitors in in-depth discussions. 

•  The third was held on 3-4 October 2015 in Leuven 
in collaboration with KU Leuven, IMEC, UC Leu-
ven–Limburg and City of Leuven. A specially built 

Project fact sheet 12
NanoBazaar
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• Pop-up initiatives organised in 3 locations (Wroclaw Poland, Graz Austria, Leuven Belgium).
• 3.950 visitors. 
• 46 contributors: scientists, students and hosts. 
• 2 radio interviews, publicity in print, newsletters and social media.

NanoBazaar Wroclaw, Poland,

20-21 September 2014

NanoBazaar Graz, Austria,

8-9 May 2015

NanoBazaar Leuven, Belgium,

3-4 October 2015



Buckminster Fullerene Dome was erected on the 
main square of Leuven, just opposite the old City 
Hall. 700 visitors discussed nanotechnologies with 
researchers. 

Findings
By using products from daily life, it was easy for 
people to get engaged with this topic. A playful in-
teractive ‘survey’ was used to trigger people’s atten-
tion, to share information, to learn more about this 
topic, to form their own opinion, and to discuss this 
with the experts around. This ‘information cloud’ 
also made people aware of others’ people opinions 
and thoughts.

Through the discussions, both researchers and citi-
zens acquired a more nuanced understanding of 
their expectations, hopes and concerns on nano-
technologies now and in the future. These discus-
sions also provided hints into public perceptions: 
visitors considered medical applications and renew-
able energy as the most interesting applications 
of nanotechnology. They were curious about new 

things (fictitious Nanowine and NanoPaint were the 
most hotly debated topics) but critical towards pos-
sible side effects.

The NanoBazaar met with considerable interest 
from universities and institutes. This innovative com-
munication tool was developed as part of the pub-
lic communication activities within the NanoDiode 
project. These activities sought to transcend binary 
positions ‘for’ or ‘against’ nanotechnologies, and 
instead present an all-partial perspective, displaying 
a range of visions on the ways in which nanotech-
nologies could impact our society, without dictating 
which perspective is more relevant or important.

NanoDiode is a project for outreach and dialogue on nanotechnologies, funded by the European Commission.  

From July 2013 to June 2016, NanoDiode has organised a range of engagement activities across Europe, involving stakeholders in 

a dialogue on the funding, performance and outcomes of nanotechnologies research.

The NanoDiode fact sheets present the different activities carried out as part of the project and discuss the main findings and 
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At the first workshop, the issue of transparency and 
traceability of nanomaterials in products was thor-
oughly debated. The demands of regulators and 
civil society organisations for independent risk as-
sessment contrasted with the commercial need for 
confidentiality within industry. The workshop partic-
ipants noted that existing registries for nanomateri-
als so far do not generate sufficient transparency to 
independently assess the composition of products. 
They advocated a precautionary approach when in-
sufficient hazard data is supplied, proactively mak-
ing clear how potential – but as yet uncertain – risks 
will be managed. This includes the development of 
exposure values that trigger the concern, capacity 
building for societal stakeholders and assuring their 
concerns are addressed. 

The second workshop focused on the operation-
alisation of a precautionary approach, the need for 
benchmark levels in occupational hygiene and a 
thorough communication in the production chain. 
The concept of ‘concern’ was found to lead to con-
fusion about the precise meaning and implications 
of a precautionary approach. The existing chemi-
cal legislation REACH (Registration, Evaluation, 
Authorisation and Restriction of Chemicals) uses 
‘concern’ to identify substances with proven seri-
ous adverse effects, known as ‘substances of very 
high concern’, i.e. the hazards of these substances 
are well known. The precautionary approach how-
ever starts from a different interpretation of con-

cern: the reasonable likelihood of adverse effects, 
given the chemical properties of the substance. A 
precautionary approach suggests that precaution 
should be applied if adverse effects are likely to oc-
cur, even in the absence of quantifiable indications 
of a hazard. In other words, precautionary measures 
may be required even though there is no conclu-
sive scientific evidence of hazards on a quantitative 
level. While the ‘traditional’ notion of concern calls 
for quantified prevention, the qualitative interpreta-
tion of concern allows for developing provisional - 
and proportional - precautionary risk management 
measures based on a cost-benefit analysis. The 
widespread adoption of a precautionary approach, 
applying precaution in case of existing uncertainties 
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Three regulatory research workshops were organized to discuss sensible ways forward 
for risk assessment and regulation of nanomaterials in Europe. Sessions took place at the 
NANOSAFE2014 conference in Grenoble, in Brussels 2015 with the German Institute for 
Occupational Safety and Health (IFA) and at Nanotech Italy 2015 in Bologna. Participants were 
researchers, industry, civil society organisations, risk assessors and policy makers.
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rather than by established hazards, will depend on a 
better understanding of these different interpreta-
tions of the notion of ‘concern’. To demonstrate the 
feasibility of the precautionary approach and the 
possibility of proportional risk management with 
insufficient hazard data, examples of existing pre-
cautionary levels for maximum workplace concen-
trations were presented (the Dutch nano-reference 
values (NRVs), and Germany’s benchmark levels).

The third workshop discussed the precautionary ap-
proach more exclusively with research and industry 
representatives and confirmed that a better under-
standing of the precautionary approach is a prereq-
uisite for its broad acceptance in risk management. 
The workshop discussed employers’ duty-of-care 
for a safe workplace as defined in the Chemical 
Agents Directive (CAD). This duty of care implies 
the need for broader insight in nanomaterials at the 
workplace than simply using the data as available 
through REACH. REACH is predominantly hazard-
based, but the CAD is exposure-based. This implies 
that the dominant focus of current risk research 
on establishing hazards as identified under REACH 
needs to be extended towards a downstream users 
oriented exposure-based approach. To put exposure 
to manufactured nanoparticles in a realistic per-
spective, workplace exposures during professional 
use of manufactured nanomaterials were compared 
to exposure to existing and generated concentra-
tions of nanoparticles in the workplace and in the 

environment. Manufactured nanomaterials (MNMs) 
proved to be just one of several sources of nano-
materials exposure at the workplace. Other sources 
include fractions of nanomaterials in conventional 
compounds (FCNPs), process-generated nanoparti-
cles (PGNPs) and those in the environmental back-
ground (BGNPs). It was also noted that nanoma-
terials to which workers may be exposed are not 
necessarily identical to the nanomaterials used in 
the product – during use and after release, nano-
materials may be transformed by chemical reac-
tions, forming new materials. 

Both the different possible sources and the possibil-
ity of transformation of nanoparticles have conse-
quences for the employers’ risk management ini-
tiatives. Given these scientific grounds for concern, 
a precautionary approach is warranted even in the 
absence of conclusive hazard data. Clear commu-
nication in the production chain on nanomateri-
als and their possible transformations during use 
should be included in the Safety Data Sheet.

Both the different possible sources and the possibility 

of transformation of nanoparticles have consequences 

for the employers’ risk management initiatives.
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The NanoDiode project is organising two innovation 
governance workshops to discuss the project find-
ings with policy makers and identify opportunities 
for the effective governance of nanotechnologies in 
Europe. The workshops build on the collective expe-
rience gained from two years of organising activities 
addressing a range of publics.    

Governance workshop: Embedding Stake-
holder Engagement in European Research 
Policy 
The first workshop was held in Brussels in 2015. 
This half-day workshop brought together Europe-
an Commission staff (DG RTD), NanoDiode project 
partners and invited experts to explore opportuni-
ties to engage societal stakeholders in nanotech-
nologies and other key enabling technologies. The 
workshop participants suggested a range of policy 
options to strengthen stakeholder engagement: 
establishing an expert service to help running pro-
jects organise their engagement activities; offering 
practical training for researchers and policy officers; 
raising awareness at the ‘cluster’ level by organising 
coordinators’ workshops; including stakeholder en-
gagement in relevant call topic descriptions; build-
ing networks of engagement scholars and practi-
tioners; and including stakeholder engagement as 
an explicit topic in performance appraisals.
Despite increasing interest and efforts towards 
stakeholder engagement in research and innova-
tion, workshop participants noted that the purpose, 

structure and added value of engagement activities 
are not immediately obvious to everyone. These ob-
servations led to the conclusion that a convincing 
business case is needed, defining the benefits for 
different stakeholders by way of compelling exam-
ples. These examples should clarify how stakehold-
er engagement can enhance the quality and value 
of research and innovation by involving a broader 
range of social actors in decision making processes. 
The availability of concrete, ready-to-use tools will 
encourage widespread uptake in research and in-
novation practices.
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•  Two innovation governance workshops are being organised to explore the implications of 
NanoDiode findings for European research policy and practice.  

•  Policy makers, researchers and civil society representatives are identifying ways to integrate 
stakeholder engagement in research and innovation. 

•  A compelling business case for stakeholder engagement will encourage widespread uptake in 
research and innovation practices. 
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Working conference: Engaging Society in 
Innovation
The second event will expand on the findings of the 
first workshop by identifying concrete opportunities 
to strengthen stakeholder engagement in research 
and innovation practice. This working conference 
will be held on 31 May 2015 at Centre for Fine Arts  
in Brussels. It will bring together a larger group of 
research and innovation actors, including European 
and national policy makers, researchers, communi-
cation managers and civil society representatives. 
The objective of the meeting is to motivate par-
ticipants to strengthen stakeholder engagement in 
their own work. The audience will have a central 
role: we aim to take their questions as the start-
ing point for discussion. Plenary discussions on the 
rationale and benefits of stakeholder engagement 
will be combined with interactive sessions where 
participants can get support with the organisation 
of their own engagement activities. They can dis-
cuss the activity of their interest during a knowl-
edge fair with consortium members, drawing on 
their experiences in the NanoDiode project.

Stakeholder engagement: a continuing 
experiment
The workshop discussions identified both opportu-
nities and challenges for strengthening stakeholder 
engagement in research and innovation. On a glob-

al level, technological and societal trends are point-
ing towards the need for new models for innova-
tion governance that effectively integrate societal 
considerations in research and innovation. While 
the old model is increasingly criticised, new mod-
els are just beginning to emerge. The engagement 
of societal stakeholders thus falls within a broader 
area of experimentation into opening up the re-
search and innovation system to societal needs and 
values. As the NanoDiode project draws to a close, 
explorations into enhancing the responsiveness of 
research and innovation will continue. Future ef-
forts need to focus on communication and trans-
lation of these insights, providing hands-on tools 
and clearly explaining the benefits for those who 
engage in stakeholder engagement. Buy-in from all 
stakeholders will be essential for the transition to-
wards a research and innovation system where so-
cietal considerations become part of the innovation 
drive rather than a problem to be addressed.

Buy-in from all stakeholders will be essential for the 

transition towards a research and innovation system 

where societal considerations become part of the 

innovation drive rather than a problem to be addressed.
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