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Executive summary  

The following recommendations of the NanOpinion project are targeted at policy-makers 
working at different levels (local, regional, national and European) on various policy agendas. 
Our intention is to address policy-makers responsible for education, industry, research and 
development, economy, quality control and labelling. We also intend to provide 
recommendations to directors of science centres and museums, of research institutes and 
research funding bodies (such as foundations), lobby groups for industries, special advisors of 
policy-makers, governments, thought leaders, opinion makers, consumers organisations, think 
tanks at national and European levels (which are organizations that aggregate opinions and do 
research) and rectors of universities.  

The NanOpinion project organised a set of activities to monitor opinions of citizens about 
research and innovation involving nanotechnologies (NT). The opinion monitoring was carried 
out within outreach and public engagement activities around several strands which were 
complemented with the development of a public portal, which offers a repository with  existing 
and newly developed educational resources and with other materials and engagement tools. In 
addition to developing tools and resources, NanOpinion organised communication, outreach, 
dialogue and engagement activities (workshops, Monitoring Stations, streetlabs) (also see 
deliverables 6.2. and 6.3.), formal education actions and monitoring outreach activities (a 
survey questionnaire in 17 languages, opinion polls, monitoring station and streetlab). All these 
actions resulted in data analysis, deliverables and reports that allow drawing a large range of 
recommendations around three axes:  

 

1. The public expectation regarding research; regulation and social implications of NT  

After monitoring public opinion on NT, we conclude that there is a need to improve the way 
citizens are included in the definition of the policy agenda of NT research and innovation, which 
calls for the participation of different stakeholders: the general public and consumers, young 
people, industry professionals, policy-makers and researchers. 

Another recommendation is the need to encourage and empower people to build their 
confidence and to formulate and express their opinion on NT Research and Innovation.  

In this field special attention should be given to include and engage citizens in the Research and 
Innovation process related to labelling, regulation and information of NT products, taking into 
account societal values and increasing the democratic dimension of these processes.  

In general citizens should be informed through labelling on quality control standards and on 
whether NT were used in the manufacture processes of a product, especially when it comes to 
food.  

On the expectation for independent testing of nanoproducts, authorities and regulation agencies 
should prove their trustworthiness as citizens want to feel confident that consumer products 
are sufficiently tested and controlled. Approved labels by independent institutions should be 
applied for consumer products. Still, citizens want to know the functions and properties of 
products as well as price, availability and impact on the environment and health. 

People appreciate the positive properties of nanoproducts and are interested in quality, 
sustainability, risk assessment and anticipatory governance of the products. Citizens must be 
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informed and engaged about NT when it comes to societal (e.g. affordability), public health or 
environmental implications. 

To attain such objectives, citizens should be addressed according to their understanding of 
Ethical, Legal and Social Aspects (ELSA) of NT, taking into account their knowledge and 
common sense feel for the issues.  Special attention should be given to education. This must be 
done in formal and informal settings from an early age and it should be accompanied by 
outreach and engagement activities with special attention to low educated citizens and women.  

Citizens should be engaged with activities starting from issues that directly concern them with 
possible NT solutions, and scientific explanations. They should receive balanced information 
including a presentation of risks and benefits of the technology. This strategy can be supported 
by tools like discussion games and should take place in locations where people that are 
normally not engaged in science have time to engage in activities (parks, malls, public transport 
systems).  

We recommend inscribing public engagement related to NT in the Responsible Research and 
Innovation agenda and to follow its various principles: anticipation, reflexivity, inclusion, 
mutual responsiveness, diversity, meaningful openness and adaptive change. The various 
stakeholders concerned by NT Research and Innovation must be engaged with a combination of 
participatory governance, reflections, inquiry-based education, opinion forming, decision-
making and participatory techniques.  

 

2. Future communication, outreach, and public engagement methodologies for 
sustainable dialogue with citizens  from European and associated countries  

The diverse target groups concerned should be addressed through different communication 
channels (media, mass media and social media) and using a wide variety of tools although face-
to-face, interactive communication is generally most effective. Outreach activities for NT that 
aim to sustainably raise awareness, should be designed at first to facilitate people becoming 
aware and in a second step to raise curiosity with the aim to get them interested in further 
information  and reflexion. 

To improve the outreach and engagement activities related to NT Research and Innovation 
issues we recommend investment in a network of stakeholders engaging citizens in live 
dialogue and reflection. We believe emphasis should be given to debate and collaborative 
learning to help develop opinions.  

To improve the communication linked to NT, more investment and support should be available 
to produce videos and infographics materials as well as more reliable and easily accessible 
information in mass media and social media.  

 

3. Future potent ial and need for NT  education at  high school level across Europe  

To ensure future NT education projects reach schools efficiently, STEM teachers should be 
involved as part of a network of ambassadors or representatives. The success of such strategy 
relies on investment in rewards, certificates, money for consumables, training and resources to 
facilitate their participation and the involvement of students. The teachers should work in 
collaboration with researchers and representatives from industry to allow direct insight into 
the status of current NT research and innovation.  
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Policy-makers should support NT education by making the curriculum more flexible allowing 
the inclusion of new content like NT and creative and innovative pedagogical approaches. NT 
education should be based on an interdisciplinary approach involving peer-to-peer and Inquiry 
Based Science Education methods. Another essential focus in NT education at secondary level 
should be to inspire young people toward employment opportunities within the scientific 
research field and European industry area. This will help decrease current skill gaps within the 
NT employment area.   

Investing in teacher training and NT education through national and European programmes will 
also help the outreach to the general public. Schools activities have an impact on teachers, 
students and on the wider community, reaching out to parents, local authorities and families of 
students and teachers.   

To sustain NT education, we recommend creation of a European online hub with e-courses and 
e-activities with support for learning and online moderation. Investment should support 
activities that combine hands-on experiments, multimedia activities, and school competitions, 
together with reflective activities. The well-established NanOpinion platform could be taken as a 
starting position. 

Recommendations for further research on the topic:  

ü Investigate a wider range of innovative methods for communication and engagement 
around nanotechnologies. 

ü Explore ways of sharing responsibility for shaping the research and innovation agenda in 
NT. 

ü Consider how to co-ordinate multi -channel campaigns of science communication and 
engagement, including targeted use of social media. 

ü Discover the effective incentives for industry and academia to contribute to science 
communication and education in NT.  
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1. Introduction  

This deliverable presents the policy recommendations of NanOpinion formulated on the basis of 
the findings and observations made in this two and a half years project.  

The sources of information for this deliverable are the other deliverables from the various Work 
Packages of the project and several workshops conducted with the project partners to collect 
their expertise, as specified in the following section on the methodology followed to formulate 
policy recommendations.  

After gathering all the information from the reports we managed to take the pulse of what 
people really think, with a special focus on identify ing citizens' and consumers' attitudes, 
behaviours, trends and prospects, paying attention to national specificities and needs. The 
policy recommendations are articulated around three areas: 

1. The public expectation regarding research; regulation and social implications of 
Nanotechnologies (NT) 

2. Future communication, outreach and public engagement methodologies for sustainable 
dialogue with European and associated countriesȭ citizens. 

3. Future potential and need for NT education at Secondary school level across Europe. 

This very last task of the NanOpinion project aims to provide support to the European 
Commission to bridge the Seventh Framework Programme with Horizon 2020 and fill out the 
key thematic of Responsible Research and Innovation regarding youth and public interest, and 
benefits and concerns of NT topics.  

The recommendations are targeted at policy-makers and decision-makers. We present to them 
the main findings of the project and their implications for the formulation of policies and 
decision making for education, research, industry, consumer protection, public health and 
environment.  

In addition to this deliverable, a booklet has been produced for wider dissemination. It is 
available in annex 1 and also as pdf download: http://results.nanopinion.eu/  
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2. NanOpinion  methodology ɀ a multi -channel approach for public 

engagement 

The nanOpinion project used a multi -channel approach for public engagement to monitor the 
opinion of citizens and to collect data:  

¶ Nano content hub: an online web portal for news, information, education, debate, online 
mini -courses, webinars and social media channels 

¶ Media and channel convergence: newspaper supplements, radio programmes, media 
microsites, videos, social media, blogs 

¶ Interaction and dialogue: consumer workshops, round table discussions, teacher 
workshops, school competition, monitoring stations, streetlabs, participatory workshops 

¶ Surveys: questionnaire in 18 languages, opinion polls, monitoring station and streetlab 

¶ Reports, opinion boards, evaluation sheets 

The policy recommendations detailed in this deliverable are formulated following the analysis 
of the data collected through these various engagement activities and communication channels.  

The recommendations that are described in this deliverable are supported by evidence 

provided by the nanOpinion project through various deliverables:   

¶ The arguments on commitment to conversations, use of questionnaires and interactive 

activities, may be supported by the deliverable Implementation of Monitoring Station 

Activities  (D5.2) provided by ECSITE by the end of July 2014 and the deliverable 

Implementation on Stress Labs across Europe (D5.3) provided by the British Council.  

¶ The argument on NT in school curricula may be supported by the deliverable School 

Mapping Report (D4.1), the Final Report on Outreach Activities to Schools (D4.4) 

provided by EUN and the deliverable EU NT Curriculum Recommendations (D7.3) 

provided by ORT. 

¶ The arguments on the importance of the use of social of media may be supported by the 

deliverable on Social Media Campaigns (D7.5) provided by ORT and the deliverable on 

Dissemination and Exploitati on Activities  (D7.4) provided by the Guardian. 

¶ Analysis of quantitative and qualitative results can be found in the deliverables Dialogue 

report (D6.2), Monitoring station report (D6.3) and Report on comparative data  

(D6.4).  

The policy recommendations are also based on information collected through workshops 

dedicated to the policy recommendations of the project organised in conjunction with 

nanOpinion consortium meeting: 

¶  Report from the workshop organised in conjunction with the nanOpinion Management 

Meeting in Tel-Aviv, 20ɀ22 November 2013  

¶ Report from the workshop organised in conjunction with the NanOpinion Management 

Meeting in Prague, 13ɀ14 May 2014 
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¶ 2ÅÐÏÒÔ ÆÒÏÍ ÔÈÅ ×ÏÒËÓÈÏÐ ÏÒÇÁÎÉÓÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ςÎÄ 3ÃÉÅÎÔÉØ 0ÒÏÊÅÃÔÓȭ .ÅÔ×ÏÒËÉÎÇ 

Event, Brussels, 5 September 20141 

Identifying the policy -makers targeted by our recommendations:  

The content of this section is based on the discussions carried out during a workshop organised 
at the NanOpinion management meeting in Prague, in April 2014 involving the project partners 
and a member of the Advisory board (Antje Grobe ɀ Dialog-Basis).   

The scope of policy-makers that can benefit from the NanOpinion findings and 
recommendations is broad. The following list provides an overview of the policy-makers to 
target at regional, national and European levels:  

¶ Education:   

o At European level: DG EAC, DG Research & Innovation NMP Unit (Head of 
Unit) and other relevant DGs.  

o At national level: Ministries of Education 

o At regional level: authorities in charge of education, curriculum formation and 
schools management 

o Informal education decision-makers 

¶ Industry, R&D, economy:  

o At European level: DG Enterprise and Industry 

o At national level: Ministries of Industry, competitiveness  

¶ Ministries in charge of quality control, label  

¶ Directors of science centres and museums, research institutes at national level 

¶ Research funding bodies (such as foundations) 

¶ Lobby groups for industries 

¶ Special advisors of policy-makers 

¶ Thought leaders, opinion makers  

¶ Consumers organisations 

¶ Think tanks at national and European levels (they aggregate opinions and do 

research) 

¶ Rectors of universities  

 

 

                                                        
 
1 See annexes 2 to 4.  
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3. Policy recommendations  

In this section we present the NanOpinion policy recommendations around three areas: 

1. The public expectation regarding research; regulation and social implications of NT 

2. Future communication, outreach and public engagement methodologies for sustainable 
dialogue with citizens from European and associated countries. 

3. Future potential and need for NT education at Secondary school level across Europe. 

The recommendations are presented answering a number of questions to support policy-
makers in the formulation of policies to support education, outreach and public engagement 
efforts to raise awareness on NT and help people forming an opinion on the topic.  

Policy-makers are encouraged to be responsive to support initiatives that provide the basic 
knowledge to citizens from an early age so they can build their opinion on NT and shape future 
directions of NT Research and Innovation. Opinions should be formulated in collaborative 
reflections among different stakeholders.  

 

3.1. Public expectation regarding research; regulation and social implications  of NT 

The information gathered in this section is based on the analysis of the surveys filled in at the 
various engagement activities and on the outcomes of three workshops run with experts and 
partners of the NanOpinion project. (Detailed analysis of these workshops can be found in 
annexes 2 to 4 of this document).  

 

3.1.1. What can be improved to include citize ns in the definition of the policy 

agenda of NT research? 

In general, improvement is possible at every level to include citizens in the definition of the 
policy agenda of NT research. Beyond this general remark, the NanOpinion project was able to 
draw a number of recommendations on the inclusion of citizens and various stakeholders 
concerned in the definition of the policy agenda of NT research:  

ü It is essential to create knowledge at an early stage among citizens, starting by educating 
young people. NT should be included in the curriculum, which should provide students with 
soft skills like critical thinking so they have the basic knowledge and method to form an 
opinion. The strategy proposed to create sustainable dialogues with young people is to 
start by introducing problems that schoolchildren may deal with in their daily lives, 
followed by the introduction of possible NT solutions and the relevant scientific knowledge 
to understand the solutions. Finally they should be offered the possibility to reflect on 
ethical, legal and social aspects. 

ü At the level of the general public and consumers, it is recommended to invest more time 
and money in engaging people in the field of NT research.  

ü To improve the process and outcomes of including all stakeholders concerned by Research 
and Innovation in the definition of the policy agenda of NT research, it is also 
recommended to give special attention to target groups affected by the NT research field 
or innovation and to increase the dialogue with CSOs. 
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ü At the level of industry professionals, it is recommended to improve communication 
strategies about NT. Most consumers are not worried about the security of NT products 
but they are concerned about the way industries communicate about the process and 
outcomes of the production of NT products.  

ü At the level of policy-makers, it is recommended that policy-making is done by taking 
advantage of the wisdom of the crowd. In other words, there are certain scenarios in 
which knowledge gathered from the many can exceed the accuracy or completeness of 
that provided by the expert few. These complementary approaches have overall the aim to 
improve the democratic validation. 

ü More funding is necessary to facilitate dialogue with the general public on regulation and 
social implications of NT since a significant part of the population reached during the 
NanOpinion project had never heard of NT. 

 

3.1.2. How good is current awareness and opinion of citizens in Europe towards 

NT?  

Based on the results of the outreach and monitoring activities of the NanOpinion project as 
shown in figure 1ȟ ÈÅÒÅ ÉÓ Á ÌÉÓÔ ÏÆ ÏÂÓÅÒÖÁÔÉÏÎÓ ÁÎÄ ÒÅÓÕÌÔÓ ÏÎ ÃÉÔÉÚÅÎÓȭ awareness and opinion of 
NT:  

¶ Although people do not know much about NT, do not feel well informed and do not feel 
secure about their opinion they are very much in favour of NT. For many, NT is an 
inevitable future technology. They are sceptical that the risks connected with new 
technologies are well taken into account by public authorities and industry. Their 
expectation is that authorities take actions and implement regulations in relation to the 
risks identified with new technologies like nanotechnologies. 

¶ Although there is much trust in science and innovation, stakeholders have to decide and 
have an influence on the direction taken by research and development. 

¶ The lack of knowledge is often compensated with logical reasoning and common sense to 
form an opinion. When people do not know much about NT, they use analogies with other 
ÔÅÃÈÎÏÌÏÇÉÅÓȢ !ÌÓÏȟ ÔÈÅÙ ÒÅÆÅÒ ÔÏ ×ÈÁÔ ÔÈÅÙȭÖÅ ÈÅÁÒÄ ÏÎ ÔÈÅ ÎÅ×Ó ÁÎÄ ×ÈÁÔ ÔÈÅÙ ÈÁve heard 
from neighbours, friends etc. 

¶ The NanOpinion outreach campaign put into perspective the fact that additional 
information and awareness given to stakeholders enable them to formulate an opinion 
with the corollary doubts and reflections. Our conclusion is that the communication and 
engagement strategy used in the NanOpinion project is highly successful in raising 
awareness and fostering reflections without influencing opinions or attitudes.   
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Figure 1 ɀ Results from NanOpinion  monitoring activities on awareness on Nanotechnologies from the 
deliverable 6.4 Report  on comparative data  

 

Based on these findings and observations, two policy recommendations are formulated as 
follows: 

ü People have to be encouraged and empowered to feel confident to build and express their 
own opinion and to influence the directions of Research and Innovation.  

ü People should be addressed taking into account their understanding of Ethical, Legal and 
Social aspects of NT according to their experience, knowledge and common sense.  

 

3.1.3. What is the  current level of knowledge of citizens in Europe towards NT  ? 

Based on the results of the outreach and monitoring activities of the NanOpinion project as 
shown in figure 2, here is a list of observations and results ÏÎ ÃÉÔÉÚÅÎÓȭ ËÎÏ×ÌÅÄÇÅ ÏÆ .4ȡ  

¶ People still have no good knowledge about NT: Not even 50% of respondents could answer 
two out of five questions on knowledge correctly, with some differences in groups and 
countries.2 The need for information and education on NT by formal and informal 
communication channels is evident.  

¶ A confirmed assumption is the fact that the higher the education level, the higher the 
knowledge on NT. Also, men have heard more about nanotechnologies than women.  

                                                        
 
2 More detailed statistics are available here : http://results.nanop inion.eu/  

http://results.nanopinion.eu/
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Figure 2 ɀ Results from NanOpinion  monitoring activities on awareness on Nanotechnologies from the 
deliverable 6.4 Report on comparative data  

 

On that basis, we reach the conclusion that: 

ü Informal education settings and school systems need to raise awareness on NT among the 
general public. 

ü In addition, outreach and engagement activities that target all citizens with a special 
attention to the less well-educated part of the population need to be organised. Special 
attention should also be given to women.  

 

3.1.4. What is the aim of including and engaging citizens in NT research and 

innovation process es? 

The main aim in including ÔÈÅ ÇÅÎÅÒÁÌ ÐÕÂÌÉÃȾÃÏÎÓÕÍÅÒÓ ÉÓ ÔÏ ÓÔÒÅÎÇÔÈÅÎ ÃÉÔÉÚÅÎÓȭ ÐÁÒÔÉÃÉÐÁÔÉÏÎ 
in legislative processes (e.g. public hearings) on NT.  

It is essential to include the general public in the process and outcome of Research and 
Innovation. This way, labelling, regulation and information provided to the public on NT products 
will be developed taking into account societal values. Process of Responsible Research and 
Innovation are explained below in section 3.1.8. How should NT be addressed for Responsible 
Research and Innovation? More information can also be found on the portal of the RRI Tools 
project: http://rri -tools.eu/about-rri"  

Engagement strategies should go beyond the outcomes of Research and Innovation. The various 
stakeholders should work in a collaborative manner during the whole process and not only with a 
focus on the final products. 
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The general public/consumers should be introduced to NT through the discussion of societal 
challenges and daily problems followed by a presentation of possible NT solutions and their 
scientific explanations. Another strategy that has proved to be successful for public engagement 
is to introduce NT presenting products including this technology. The idea is to attract the interest 
of citizens talking about issues that are directly relevant to their needs and personal interest (the 
me and mine effect).  

Including the general public/consumers in NT research and innovation processes would 
contribute to raising their awareness and interest, bring them knowledge about the topic and 
give them the opportunity to influence the research and innovation process. For example there 
are already some examples of how patientsȭ associations are influencing the research agenda and 
ÉÎ ÉÎÄÕÓÔÒÙȟ ÃÉÔÉÚÅÎÓȭ ÉÎÃÌÕÓÉÏÎ ÈÅÌÐÓ ÔÏ ÓÈÁÐÅ ÔÈÅ ÉÎÎÏÖÁÔÉÏÎ ÐÁÔÈȢ &ÏÒ ÙÏÕÔÈȟ ÉÔ also leads to higher 
awareness of the possibilities of higher education and careers in NT sector.  

It is also essential to take the inclusion of the hard to reach citizens into account and accept the 
challenge to reach this part of the population.  

Based on these observations and facts, we formulate a number of recommendations:  

ü To develop tools that facilitate participation (like  discussion games), or methodologies 
for research agenda setting, which facilitate collaborative learning. If used within a 
research project they facilitate obtaining ÍÏÒÅ ÑÕÁÌÉÔÁÔÉÖÅ ÄÁÔÁ ÁÂÏÕÔ ÃÉÔÉÚÅÎÓȭ 
opinions for a more in depth understanding. 

ü To engage hard to reach citizens, activities should be organised in public places where 
people that usually do not give their opinion on scientific topic are spending time 
ɉÐÁÒËȟ ÍÁÌÌÓȟ ÐÕÂÌÉÃ ÔÒÁÎÓÐÏÒÔȣ). It is also essential to plan significant budget and time 
for these engagement activities to underrepresented citizens.    

ü Specific dedicated activities for females or the elderly (hard to reach groups) should 
be designed in order to draw them into the public dialogue.   
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3.1.5. What is the expectation for labelling of  nanoproducts?  

As shown in Figure 3 below, a large majority of Europeans favour labelling of products using 
nanotechnologies. It should extend to sources of further information, and specify quality control 
standards.  

Citizens are generally willing to buy the products although there are concerns about the price. 
But they wish to be informed if nanotechnologies were involved in manufacture of particular 
products, and to know about the properties of nanomaterials or processes used. The most 
sensitive product category is food, whether nanotechnology is directly involved in a product or 
used in processing or packaging.  

Older people and the better educated are most likely to favour provision of more detailed 
information on product labels. It is important to involve the public in the debate on regulation 
and labelling. There is strong support for approval of product safety to be certified by 
independent institutions. Along with this, people still wish to have information about the 
attributes of products that use nanotechnologies, along with their price, availability and 
potential impact. Overall, we can conclude there is strong support for labelling to give 
information on nanotechnology present in consumer products. 

The main recommendation is to inform people if NT is applied in a product, application or 
treatment. Different levels of information should be provided from simple seals to 
comprehensive sources for further information. 

 

Figure 3 ɀ Opinion towards labelling nanoproducts and Opi nion towards labelling nanoproducts by 
education  from the deliverable 6.4 : Report on comparative data  
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3.1.6. What is the expectation for independent testing of nanoproducts?  

The respondents from NanOpinion outreach and consultation activities expect regulation and 
testing to cover new NT, and their health and environmental impacts. There is broad support for 
the use of NT, but people would likÅ ÒÅÁÓÓÕÒÁÎÃÅ ÔÈÁÔ ÔÈÅÒÅ ÉÓ ÁÎ Ȱexit strategyȱ if unexpected 
risks appear. There is on one hand little trust in companieÓȭ ÐÒÁÃÔÉÃÅÓ ×ÉÔÈÏÕÔ ÒÅÇÕÌÁÔÉÏÎȢ /Î ÔÈÅ 
other hand people support the freedom to do basic research. Regulatory authorities are 
expected to monitor new products, ensure testing before market release, and to take account of 
international developments. Maintaining the credibility of regulators is crucial for future use of 
NT. 

There are in addition a number of measures to take to better include citizens in the debate 
related to regulations of NT. Based on the engagement and monitoring activities carried out in 
the NanOpinion project, we observed that:  

¶ Although people widely support the use of NT, they still express the need for an exit 
strategy for NT if so far unexplored risks occur.  

¶ They recognize that there are unexplored health risks in some new technologies, but on 
the whole they hope that there was sufficient testing and regulations for nanoproducts. 
People expect regulatory bodies to function beyond national boundaries and to undertake 
constant monitoring. 

¶ The consumers appreciate regulations and testing, they believe in more awareness on 
health and environmental impact and in ethos and societal responsibility. The vast 
majority ask for product labelling including links for further information, quality control 
and official seals.  

These observations and findings allows us to draw two further recommendations:  

ü Authorities and regulation agencies should prove that they are trustworthy . 

ü People want to feel confident that consumer products are sufficiently tested and 
controlled. Approved labels by independent institutions should be applied for consumer 
products. Still, consumers want to know the functions and properties of products as 
well as their price, availability and impact. 

 

3.1.7. What can be improved to include citizens in the debate related to societal, 

publi c health and environmental implications related to NT?  

Based on the monitoring activities carried out in the NanOpinion project, we observed that:  

¶ Citizens are specifically keen on receiving information and being engaged in the Research 
and Innovation process when it comes to health and environment issues. 

¶ People would buy products with NT although they expressed concerns about the price. 
The fear is that most of the people will not be able to afford NT products and there might 
be a gap between the rich and poor countries. 

¶ People appreciate the positive properties of products and are interested in quality, 
sustainability of the products, risk assessment and anticipatory governance.  

¶ In general people have a rather high willingness to buy nano-products (men slightly 
higher) but have concerns about health and environmental impact and need to have 
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information on the balance between risks and benefit being properly explained. The most 
wanted product in our set was the T-shirt, followed by a food-container and sunscreen.  

These observations and findings allow us to draw a number of recommendations to better 
include citizens in the debate related to societal, public health and environmental implications 
related to NT:  

ü Food is the most sensitive topic. NT and food needs to be addressed carefully when it 
comes to public engagement. 

ü Exposures of NT and nanoparticles related to the human body have to be treated with 
special care. This fact is especially important for the health care sector: people have to be 
immediately informed about what they could expect and where they could find more 
information about recent developments. Also, long term studies on environmental and 
health impacts have to be undertaken and information published.  

ü Scepticism has to be considered seriously and addressed regularly when environmental 
aspects, sustainability, and societal aspects (e.g. affordability) are concerned.  

 

3.1.8. How should NT be addressed for Responsible Research and Innovation?  

There are methods that are particularly recommended to engage citizens in a process where 
Research and Innovation are done in a responsible way as defined by the FP7 project RRI 
Tools3:  

Ȱ22) ÏÕÔÃÏÍÅÓ can be separated into learning outcomes (engaged publics, responsible 
actors  and responsible institutions ), research & innovation outcomes (ethically acceptable 
research and innovation, sustainable research and innovation and societally desirable 
research and innovation ) and societal outcomes (solutions to grand challenges ). 

As far as process requirements for RR I are concerned, we agree that RRI should have four 
integrated dimensions: anticipation , reflexivity  and mutual responsiveness. In addition, we 
suggest adding another three process requirements in our conceptualization of RRI: diversity , 
meaningful openness or transparency and adaptive change. Finally, we then rename the six key 
dimensions which have been defined by the European Commission (ethics, governance, public 
engagement, science education, gender and open access) as policy agendas. In our view, it is 
necessary to identify the RRI potential per policy agenda in order to be able to search for RRI best 
ÐÒÁÃÔÉÃÅÓȢȱ 

Based on this definition, we recommend  

ü to engage the various stakeholders concerned by NT Research and Innovation with a 
combination of participatory governance, reflections, inquiry-based education, opinion 
forming, decision-making and participatory techniques.  

ü To better introduce young people to RRI, teachers should be trained to teach all aspects 
of NT (ethical, legal, social and scientific).  

                                                        
 
3 See more information on the project and Responsible Research and Innovation here: http://www.rri -tools.eu/   

http://www.rri-tools.eu/
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ü Furthermore the general public/consumers should be engaged in an empowering way to 
better involve them in all aspects of NT debates and outreach activities. It has to be 
highlighted how their view can have an impact on the shape of future RRI policies.  

ü Researchers and industries should rely on facilitators like science communicators to 
engage both policy-makers and the general public in the NT research in a responsible 
way. 

 

3.2.  Future communication methodologies, outreach, and engagement for sustainable  

dialogue with the citizens from European and associated countries.  

In this section, we again offer answers to a series of questions under this heading. 

 

3.2.1. What are the communication methodologies that should be recommended 

or the future outreach activities on NT? 

Experience from the NanOpinion activities shows that outreach is essential for effective 
engagement but, especially when the topic is so novel, it needs to work in conjunction with 
communication via a mix of channels. Diverse target groups prefer different types of 
communication channels although face-to-face, interactive communication is generally most 
effective. However, a range of media and social media channels have to be used as well to ensure 
broad coverage of target groups. 

Science magazines are seen as the most trustworthy channel, but unfortunately are not widely 
read. The internet is an essential source. Social media differ widely in their usefulness, 
depending on age, professional status and nationality. Knowledge of social media 
infrastructures and users in particular countries is essential for these channels to be 
incorporated in an engagement effort. Citizens in general do not see social media and blogs as 
reliable sources. They are more likely to use institutional websites. Official sites need to convey 
basic information, at different levels, and more reliable and easily accessible information on TV 
and in newspapers is also needed. The figure below provides more information on the preferred 
sources of information of citizens and the Media usage patterns by age groups.  
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Figure 4 ɀ Results from NanOpinion  monitoring activities on preferred sources of information of citizens 
and the Media usage patterns by age groups from the deliverable 6.4 : Report on comparative  data 

Dialogue methodologies, together with well-designed data collection system are helpful to track 
impacts of efforts and identify further adjustments for future outreach activities. In addition, the 
general public/consumers can be involved in performing activities in which they are given a 
central role like hands-on experiments (e.g. adults can be brought to the childrenȭÓ hack-day 
type of event).  

Especially with new technologies, people ask for balanced, honest information to form their 
opinion. People rarely look for in depth information in scientific magazines.  

Newspapers and magazines were mentioned as sources for information, although the coverage 
of NT articles in this media channel is not very high. Furthermore although science magazines 
are judged as being the most trustworthy medium, people would not really read it.  

People appreciate participating in or watching discussions on the topic to help them to form 
their opinion. Participants fed back that they would discuss the workshop with family and close 
friends rather than with colleagues or classmates because they would like to discuss, not the 
science, but the societal, health and ethical issues. 

There is a very high need for more information to form an opinion on nano-products, through 
all countries. Corresponding to the level of awareness of NT, women and elderly people 
especially need more information to form an opinion on nano-products. 

While radio is the least important medium for getting information on science and technology, 
the internet plays the most important role here. TV is more important than journals or 
newspapers.  

When people wanted to understood societal and health implications of NT they relied more on 
the interpersonal exchange with family and friends 

A significant difference could be proven in educational level and the source of information: the 
higher the education level the more important science news became as a source of information.   

Based on these observations, we propose a set of recommendations to improve communication 
methodologies and social media tools:  

ü Since diverse target groups prefer diverging communication channels, different media and 
channels for further information have to be provided to ensure a broad communication 
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that reaches all targeted people. Still, formats that foster discussion and dialogue are 
preferable since people communicate better within a face-to-face communication setting.  

ü Aiming for information, reflection and awareness of NT, a neutral position of the 
communicators and materials that provide balanced information is needed. 

ü Due to the fact, that there is only limited knowledge of new technologies, balanced 
(including risks and benefit) information has to be provided on official sites to raise 
ÐÅÏÐÌÅȭÓ ÉÎÔÅÒÅÓÔ ÁÎÄ ÔÈÅÉÒ ÁÂÉÌÉÔÙ ÔÏ ÒÅÃÅÐÔÉÖÅÎess in nanotechnology.  

ü Outreach activities for new technologies (like NT) that aim to sustainably raise awareness, 
should be designed at first to support people to become aware and in a second step to 
raise curiosity, with the aim to get them interested in further information  and 
participating in a public discussion, opinion forming and decision taking. 

ü To reach the broad general public, reliable but easily accessible information in mass media 
(TV, daily newspaper, etc) is needed. Television is an appropriate medium to visualize the 
topic for making it more understandable but used by less people. However, radio plays a 
minor role in information on NT.  

ü Face-to-face contacts, conversations with friends, relatives and teachers or 
communicators and participation in interactive and discussion formats like NanOpinion 
workshops are appropriate means for getting informed and building opinion. 

ü Social media channels could be used to provide sound and balanced information provided 
by labelled serious sources. A Ȱ.ÁÎÏ-!ÐÐȱ, a graphically simple, user-friendly, but regularly 
updated device with accurate and actual information for continuous usage could be 
implemented. 

 

3.2.2. What are the social media tools that should be recommended for future 

outreach and communication activi ties on NT? 

ü The best experience to reach young people is through the use of Facebook, Twitter, 
Pinterest and YouTube, while the general public/consumers are better reached through 
Instagram and Facebook since these social media have a more general audience. 

ü For the purpose of reaching science researchers LinkedIn is more appropriate 
(professionals, science, and technology).  

ü Policy-makers have different outreach channels depending on the country. For example, 
Facebook can be an efficient option to reach Israeli policy-makers while Twitter would be 
more appropriate in Spain. It is therefore recommended to create an overview of social 
media infrastructures for electronic public debates in the targeted countries.  

ü More detailed information on the use of social media tools to reach and engage citizens in 
Research and Innovation related to NT can be found in deliverable 7.5 Social media 
campaign report.  
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3.2.3. What is the way forward for communication, outreach and engagement 

activities related to NT ?  

The NanOpinion project was able to trial novel methods for engaging with publics directly at 
diverse sites in many different countries. Most of the general public do not go looking for 
scientific information, but they can be drawn in to discussion of new technologies if public 
engagement activities are well planned. In the context of the efforts to ensure Responsible 
Research and Innovation, our experience indicates fruitful ways to take forward citizen 
engagement in governance of new technologies. Public engagement activities for new 
technologies like these, that aim to make a lasting impact on awareness, need to begin with 
relatively simple information, then prompt curiosity to seek to become better informed.  

All stakeholders in the research and innovation system ɀ policy-makers, researchers in natural 
and social science, science educators, industry, and citizens themselves ɀ should ideally 
collaborate in developing outreach and public engagement programmes. Face to face events, 
with appealing activities and trained facilitators, should be organised whenever possible. They 
can be complemented by online dialogues.  

To improve the communication, outreach and engagement activities related to NT Research and 
Innovation issues we recommend: 

ü Emphasise debate and collaborative learning to help develop opinions.  

ü More investment and support to produce videos and infographics materials to 
disseminate in various channels 

ü Provide more reliable and easily accessible information in mass media (TV, daily 
ÎÅ×ÓÐÁÐÅÒȣɊ ÁÎÄ ÓÏÃÉÁÌ ÍÅÄÉÁ 

ü Investment in permanent network of stakeholders engaging citizens in live dialogue and 
reflection activities on research and innovation agenda 

ü To trigger debate and collaborative learning to help citizens form their opinion  

ü Invest in the engagement of hard to reach citizens through dialogues in venues were they 
normally spend time for daily activities (malls, parks, libraries, waiting areas in 
hospitals...). 

ü To invest in publicly engaged science, via collaborative participatory research.  
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3.3. Future potential and need for NT education in secondary  school level across 

Europe 

In this section, we answer a series of questions related to NT education in secondary school.  

First, we would like to explain the outreach and engagement activities performed in schools. 
This aspect was one of the essential parts of the NanOpinion project run in parallel and in 
conjunction with the monitoring activities and outreach to the main public. The first step 
consisted of recruiting STEM teachers with experience in innovative STEM projects and part of 
European networks to enhance STEM education. The next step was to perform a mapping 
exercise to create clusters of countries and implement better the educational programme 
subsequently. This mapping was done analysing the flexibility of various curriculum involved in 
the project and the possibility to integrate the Nanoscience and Nanotechnology topic in STEM 
and non-scientific topics.  

The next key activities was the organisation of training for teachers across Europe to make sure 
Teacher Coordinators could act as multipliers in their countries and engage as many teachers as 
possible with the NanOpinion resources. Teacher Coordinators received initial training and then 
acted as trainers themselves. These professional development opportunities were given face-to-
face or online with the support of the partners with a role in the educational activities of the 
project.  

After they received the necessary training, the team of Teacher Coordinators had the task to test 
and validate the educational tools developed as part of the project and give feedback on their 
quality and usefulness. They then provided detailed feedback on how they used each tool 
(number of hours, number of students involved, type of activity performed) and on the strategy 
to integrate nanotechnology in teaching. For this aspect they explained what the success factors 
and barriers were at school, teacher and pupil level. They finally reported on the perception and 
knowledge of Nanotechnology of their students.  

Finally, teachers across Europe and beyond were invited to participate to an open competition 
with their students. They had to submit creative projects to express themselves on how they 
think Nanotechnology contribute to enhance various aspects of society through its various 
applications.  
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3.3.1. What should be the aim of NT education at secondary level?  

The aim of NT education at secondary level is to give young people basic knowledge on the topic, 
the necessary training to become critical, active and participative citizens empowered to 
formulate opinions. The experience working with teachers and the research carried out in the 
NanOpinion project4 and previous European NT education projects like NanoYou5 and 
NANOCHANNELS6 support a number of recommendations on NT education at secondary level: 

ü The outcome should be that students understand how NT is relevant to society.  

ü NT education should be based on an interdisciplinary approach involving peer-to-peer 
and Inquiry Based Science Education methods. The peer-to-peer methods could for 
example consist of activities in which young people make presentations and teach modules 
to younger students to develop transfer knowledge skills at an early age. 

ü At secondary school level it is appropriate to focus on NT in the three main areas of 
science, in chemistry, physics and biology.  

ü The outreach to schools and discussion with the 16 teachers acting as National 
Coordinators in the NanOpinion project underscored the need to develop teaching 
materials for physics. The development of hands-on experiments in the NanOpinion 
project by Aarhus University revealed that time and budget should be set aside for this 
type of development because the creation of experiments in physics suitable for schools is 
very time-consuming.  

ü The possibility to tackle NT in non-scientific topics is also recommended, especially to 
form the soft skills of students like critical thinking, forming convincing arguments, taking 
part to a debate, using foreign languages and being able to link Science to a broader 
context with its societal implications.  Teaching materials based on inquiry based learning, 
like the NanOpinion teaching materials support teachers with motivating students and 
develop their critical thinking skills. 

ü Introducing knowledge on NT in schools should be supported because it gives young 
people the opportunity to explore NT and to express their opinion with a participatory 
ÇÏÖÅÒÎÁÎÃÅ ÁÐÐÒÏÁÃÈ ÏÎ ÏÎÅ ÏÆ %ÕÒÏÐÅȭÓ ÐÒÉÏÒÉÔÙ ÒÅÓÅÁÒÃÈ ÁÒÅÁÓȢ 

ü NT is considered to bring a revolutionary impact on the technological innovations of a 
near future. Bringing current and relevant research to the classroom should be supported 
to as it is a motivating factor that can bring young people closer to science.  

ü Another essential focus in NT education at secondary level should be to inspire young 
people toward employment opportunities within the scientific research field and 
European industry area. This will help decrease current skill gaps in NT.   

 

                                                        
 
4 In the nanOpinion project, see the school mapping report (Deliverable 4.1) looking at how to integrate NT topic in 
the curriculum at secondary school level developed with the contribution of STEM teachers from 15 different EU 
countries. 
5 For more information see: www.nanoyou.eu 
6 For more information see: http://nanochannelsfp7.eu  

http://www.nanoyou.eu/
http://nanochannelsfp7.eu/
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3.3.2. What are the main challenges for NT teaching in Europe  and related 

recommendations ?  

As shown by the analysis carried out in the NanOpinion mapping report (D 4.1) on the 
inclusion of NT in various topics, in many European countries teachers often only focused on 
the subjects they are formally set to teach in accordance with the curricula specifications. 
Unless explicitly stated in the curriculum the interdisciplinary aspects of a subject is easily 
overlooked and therefore not taught to young people. NT education can when appropriately 
designed help bring interdisciplinary knowledge, activities and discussions into the 
classroom. Based on these observations, here are a number of recommendations to face the 
challenge of NT teaching in Europe:  

ü Teachers should be trained on the relevance of NT subjects not only for young people but 
for the general public/consumers. This acknowledgement might motivate teachers to take 
further steps to spread NT knowledge. They could for example organise events for parents 
ÂÁÓÅÄ ÏÎ ÓÔÕÄÅÎÔÓȭ .4 ÐÒÅÓÅÎÔÓȢ  

ü Stakeholders within the NT research field should be encouraged to help bring more 
interest toward the NT research area. E.g. universities and research institutions can be 
encouraged to provide open laboratories for students and act as active stakeholders within 
the school systems by sending out staff and experts to schools. This can also function as a 
strategy to ensure future students in NT related faculties. Science researchers can 
meanwhile also act as role models.  

ü Finally, policy-makers should help bring NT into the school system by ensuring teachers 
training in NT. This effort should be ongoing and make sure the teaching is up to date on 
the newest developments in the NT research field. Laboratory equipment, mobile kit and 
consumables should be made accessible.  

 

3.3.3. What can be done to ensure future nanotechnology edu cation projects reach 

schools efficiently?  

ü The NanOpinion project showed that STEM teachers will work on a voluntary basis as 
long as they are given rewards, certificates, money for consumables, training and 
resources to facilitate their participation and the involvement of students.  

ü It is also essential to support teacher training with access to NT science researchers to 
allow direct insight into the status of current NT research.  

ü Meanwhile policy-makers should support the NT approach by allowing more flexible 
curricula and in a way that allows teachers to implement NT and in a creative way in their 
teaching. They should also facilitate participatory governance.  

 



  D7.6 Policy recommendations 

 

Page 26 of 75 

3.3.4. What can funding programmers do to support successful secondary  school 

NT activities ?   

ü FunÄÉÎÇ ÐÒÏÇÒÁÍÍÅÒÓ ÓÈÏÕÌÄ ÆÉÒÓÔ ÏÆ ÁÌÌ ÓÕÐÐÏÒÔ ÔÅÁÃÈÅÒÓȭ ÐÏÓÓÉÂÉÌÉÔÉÅÓ ÔÏ ÁÔÔÅÎÄ .4 
training opportunities (face-to-face or online training) and make sure funded projects 
integrate already existing teacher network at European, national and regional levels.  

ü It is also important to support financially teachers who are willing to make an effort and 
integrate extra curricula lessons and activities. These teachers could also be provided 
with special title/status.   

ü The general public/consumers can be reached through the education system. E.g. by 
creating funded events for family members (engage parents, grandparent and 
community) that encourage assignments and workshops in mixed teams (children, 
grown-ups and experts) to investigate different subjects together. This was tried out in 
previous projects like NANOCHANNELS.7  

ü  Funds should be invested to support collaboration between industries, academia and 
the education sector to provide activities and tools for schools. Industries can especially 
participate actively by sharing NT products, e.g. textile pieces etc. 

ü Policy-makers can support secondary school level participation through funds based 
on the requirements mentioned above and/ or through tax incentives to institutions 
and industries that support NT educational activities. They should also have a key role to 
facilitate participatory governance.  

 

3.3.5. Actions  recommended on potential and need for NT education in secondary 

school level across Europe  

We recommend to: 

ü Create a European NT online hub with e-courses and e-activities with support for learning 
and online moderation.   

ü  Invest in the collaboration between education, industry, research, academia, policy-
makers and CSO.  

ü  Focus on school activities that combine hands-on experiments, multimedia, school 
competitions, and tools for reflection and channels for participatory governance.  

 

                                                        
 
7 For more information, please visit the Scientix portal : http://goo.gl/8b2ofE   

http://goo.gl/8b2ofE


  D7.6 Policy recommendations 

 

Page 27 of 75 

3.4. Questions to be addressed by more research  

A number of questions offer starting points for further research:  

¶ Building on the experience of the NanOpinion project, what should we do to find more 
out of the box methodologies for science communication & public engagement in NT?  

¶ How can we share responsibility in the Research and Innovation agenda of NT? 

¶ How can we involve different stakeholders and take societal values into account in 
research in NT? 

¶ How can we develop an operational plan to run a multichannel campaign of science 
communication and PE?  

¶ Building on the experience of NanOpinion and other NT outreach projects, should we 
continue science communication on social media? If yes, what is the formula to run 
trustworthy science communication in social media?  

¶ How can we continue bridging the gap between school and the job market (industry, 
academia) to inspire more vocations  

¶ What can be the incentives for industry and academia to invest in science communication 
and education in Nanotechnology? 

 

Recommendations  for further research on the topic  in brief:  

ü Investigate a wider range of innovative methods for communication and engagement 
around nanotechnologies 

ü Explore ways of sharing responsibility for shaping the research and innovation agenda in 
NT. 

ü Consider how to co-ordinate multi -channel campaigns of science communication and 
engagement, including targeted use of social media. 

ü Discover the effective incentives for industry and academia to contribute to science 
communication and education in NT.  

ü Establish a continuing and sustainable information and dialogue hub. 
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4. Conclusion 

NanOpinion, which began in May 2012, was a 30-month project to investigate how opinion on 
this new generation of technologies is shaped, how to inform public debate, especially among 
hard to reach groups, and how to enhance education. The results inform recommendations 
about future discussion and regulation of NT.  

The project included surveys, social media, school activities and public engagement activities 
built around specially designed street labs and monitoring stations. Our analysis draws on 8,330 
questionnaires, as well as data from workshops attached to the streetlabs, and reports from 
teachers and monitoring stations. The project also built a web gateway to a repository of 
carefully vetted materials on risks and benefits of NT, along with a blog, online questionnaire, 
links to media microsites and polls. And other strands of the project developed new materials 
for use in schools, including online curriculum modules and virtual experiments, and ran 
ÔÅÁÃÈÅÒÓȭ workshops. This effort yielded a wealth of data to help plan future public engagement 
on NT and manage their regulation.  

The initial message presented in this report  is based on NanOpinion results from the outreach 
and engagement activities (Monitoring Stations and Streetlabs) showing the attitude of people 
towards NT. This demonstrates the urgent need for more public and civil engagement in the NT 
topic. 

NanOpinion messages shaped for policy-makers in this report are formed as recommendations 
on the need and the models to engage, inform, educate and engage citizens on NT.  

Public engagement in NT will serve policies leading to improved competitiveness, and 
attractiveness of regions. It will also enable job creation. In order to create good 
recommendations key stakeholders should be engaged in the formulation process through 
group discussions at workshops or conferences.  

NanOpinion has been a very good pilot to test a methodology to facilitate participatory 
governance of NT. The reflections have also focused on what is the right impact of innovation. 
Nanotechnologies are extremely diverse, and feature prominently in EU research strategy. Yet 
few citizens know much about them. The NanOpinion project delivered new insights and 
recommendations on this question.  

The recommendations stress the importance of continuity of projects like NanOpinion and 
similar activities to pursue the outreach and engagement efforts. The recommendations are 
thus focussing on what policy-makers can do to support NT outreach activities to the general 
public. In the case of NanOpinion, it can be summarised around the three main axes of our 
analysis:  

1. The public expectation regarding research; regulation and social implications of NT 

2. Future communication, outreach, public engagement methodologies for sustainable dialogue 
with citizens from European and associated countries  

3. Future potential and need for NT education in high school level across Europe 

There are summarised below:  
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1. The public expectation regarding research; regulation and social implications of 
NT 

1.1. Inclusion of citizens in the definition of the policy agenda of NT research  

ü Policy-makers and decision makers at various levels should make sure more time and 
money is invested to engage and include people in the definition of the policy agenda on 
NT research. Special attention should be given to target groups affected by the NT 
research field or innovation through an increased dialogue with CSOs. 

ü Knowledge must be created at an early stage among citizens, starting by educating young 
people. 

ü Industries should improve their  communication strategies as most consumers are 

concerned about the way industries communicate about the process and outcomes of the 

production of NT products.  

ü At the level of policy-makers, it is recommended that policy-making is done by taking 
advantage of the wisdom of the crowd. In other words, there are certain scenarios in 
which knowledge gathered from the many can exceed the accuracy or completeness of 
that provided by the expert few. These complementary approaches have overall the aim to 
improve the democratic validation. 

ü More funding is necessary to facilitate dialogue with the general public on regulation and 
social implications. 

 

1.2. The current awareness of citizens in Europe towards NT  and related policy -

recommendations  

ü People have to be encouraged and empowered to feel confident to build and express their 

own opinion and to influence the directions of Research and Innovation.  

ü People should be addressed by their understanding of Ethical, Legal and Social aspects of 

NT according to their experience knowledge and common sense.  

 

1.3. The current knowledge of citizens in Europe towards NT  and relat ed policy -

recommendations  

ü Informal  education settings and school systems need to play an essential role to raise 

awareness on NT towards the general public. 

ü Outreach and engagement activities that target all citizens with a special attention to less 

well-educated parts of the population need to be organised.   
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1.4. Inclusion  and engagement of citizens in NT research and innovation 

processes 

ü Tools that facilitate participation of citizens (e.g. discussion games) should be developed 

and methodologies to set the research agenda should be designed. These tools should 

facilitate the collection of qÕÁÌÉÔÁÔÉÖÅ ÄÁÔÁ ÁÂÏÕÔ ÃÉÔÉÚÅÎÓȭ ÏÐÉÎÉÏÎÓ ÆÏÒ Á ÍÏÒÅ ÉÎ ÄÅÐÔÈ 

understanding. 

ü Significant budget and time should be invested to engage hard to reach citizens in 

activities organised in public places where they are spending time.    

ü Specific dedicated activities for females or elderly (hard to reach group) should be 

designed in order to engage them into the public dialogue.   

 

1.5. Expectation for labelling of nanoproducts  

ü People should be informed if NT is applied in a product, application or treatment. Different 

levels of information shall be provided from simple seals to comprehensive sources for 

further information.  

 

1.6. Expectation for independent testing of nanoproducts  

ü Authorit ies and regulation agencies should prove their trustworthiness.  

ü Approved labels by independent institutions should be applied for consumer products with 

information on their functions, properties, price, availability and impact. 

 

1.7. Include citizens in the d ebate related to societal, public health and 

environmental implications related to NT  

ü NT and food needs to be addressed carefully when it comes to public engagement. 

ü Exposures of NT and nanoparticles related to the human body have to be treated with 
special care.   

ü Long term studies on environmental and health impacts have to be undertaken and 
information must be published.  

ü Scepticism has to be considered seriously and addressed regularly when 
environmental aspects, sustainability, and societal aspects (e.g. affordability) are 
concerned.  

 

1.8. Addressing NT Responsible Research and Innovation   (RRI)  

ü The various stakeholders concerned by NT Research and Innovation must be engaged 
with a combination of participatory governance, reflections, inquiry-based education, 
opinion forming, decision-making and participatory techniques.  
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ü Young people must be better introduced to RRI and teachers should be trained to teach 
all aspects of NT (ethical, legal, social and scientific).  

ü The general public should be engaged in an empowering way to better involve them in all 
aspects of NT debates and outreach activities. The way their view can have an impact on 
the shape of future RRI policies should be highlighted.  

ü Researchers and industries should rely on facilitators like science communicators to 
engage both policy-makers and the general public in the NT research in a responsible 
way. 

ü It is essential to include the general public in the process and outcome of Research and 
Innovation. This way, labelling, regulation and information provided to the public on NT 
products will be developed taking into account societal values.  

 

2. Future communication, outreach, public engagement methodologies for sustainable 
dialogue with citizens from European and associated countries  

2.1. Communication me thodologies for  future outreach activities on NT  

ü Since diverse target groups prefer diverging communication channels, different media 
and channels for further information have to be provided to ensure a broad 
communication that reaches all targeted people.  

ü Aiming for information, reflection and awareness of NT, a neutral position of the 
communicators and materials that provide balanced information is needed. 

ü Balanced (including risks and benefit) information has to be provided on official sites to 
raise peÏÐÌÅȭÓ ÉÎÔÅÒÅÓÔ ÁÎÄ ÔÈÅÉÒ ÁÂÉÌÉÔÙ ÔÏ ÒÅÃÅÐÔÉÖÅÎÅÓÓ ÉÎ ÎÁÎÏÔÅÃÈÎÏÌÏÇÙȢ  

ü To reach the broad general public, reliable but easily accessible information in mass 
media is needed.   

ü Face-to-face contacts and participation in interactive and discussion formats like 
nanOpinion workshops should be prioritise to give citizens the opportunity to build an 
informed opinion. 

 

2.2. Social media tools for future outreach and communication activities on NT  

ü Social media channels could be used to provide sound and balanced information 
provided by labelled serious sources. Ȱ.ÁÎÏ-!ÐÐȱ ÇÒÁÐÈÉÃÁÌÌÙ ÓÉÍÐÌÅȟ ÕÓÅÒ-friendly, but 
regularly updated device with accurate and actual information for continuous usage 
could be implemented. 

ü It is recommended to create an overview of social media infrastructures for electronic 
public debates in the targeted countries.  

 

2.3. Actions recommended on communication, outreach and engagement 

activities related to NT  

ü Emphasise debate and collaborative learning to help develop opinions.  
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ü More investment and support to produce videos and infographics materials to 
disseminate in various channels 

ü  Provide more reliable and easily accessible information in mass media (TV, daily 
ÎÅ×ÓÐÁÐÅÒȣɊ ÁÎÄ ÓÏÃÉÁÌ ÍÅÄÉÁ 

ü Investment in permanent network of stakeholders engaging citizens in live dialogue and 
reflection activities on research and innovation agenda 

ü To trigger debate and collaborative learning to help citizens form their opinion  

ü Invest in the engagement of hard to reach citizens through dialogues in venues were they 
normally spend time for daily activities (malls, parks, libraries, waiting areas in 
hospitals...). 

ü To invest in publicly engaged science, a collaborative participatory research.  

 

3. Future potential and need for NT education in high school level across Europe  

3.1. Aim of NT education at secondary level  

ü The outcome of NT education should be that students understand how NT is relevant to 
society.  

ü NT education should be based on an interdisciplinary approach involving peer-to-peer 
and Inquiry Based Science Education methods. 

ü At secondary school level it is appropriate to focus on NT in the three main areas of 

science, in chemistry, physics and biology.  

ü Funding and time should be dedicated to the development of teaching materials for 

physics.  

ü The possibility to tackle NT in non-scientific topics is recommended, especially to form 
the soft skills of students.   

ü Bringing current and relevant research to the classroom should be supported to as it is a 
motivating factor that can bring young people closer to science. 

ü NT education at secondary level should inspire young people toward employment 

opportunities within the scientific research field and European industry area.  

 

3.2. The main challenges for NT teaching in Europe  and related 

recommendations  

ü Teachers should be trained on the relevance of NT subject not only for young people but 

for the general public/consumers. 

ü Stakeholders within the NT research field should be encourage to help bring more 

interest toward the NT research area. 

ü Policy-makers should help bring NT into the school system by ensuring teachers training 

on NT. This effort should be ongoing and make sure the teachings are up to date on the 

newest developments in the NT research field. 
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3.3. Recommendations to ensure f uture nanotechnology education projects 

reach schools efficiently  

ü STEM teachers should be encouraged in their voluntary participation in NT education 

initiatives with rewards, certificates, money for consumables, training and resources.  

ü Teacher training should be supported with collaboration with  NT science researchers to 

allow direct insight into the status of current research.  

ü Policy-makers should support the NT approach by allowing more flexible curricula and 

in a way that allows teachers to implement NT and in a creative way in their teaching.  

 

3.4. Recommendations to funding programmers to support successful secondary 

school NT activities  

ü Funding programmers should support teachers training opportunities and make sure 

funded projects integrate already existing teacher network at European, national and 

regional levels.  

ü It is important to support financially and formally (special certificate, titles) teachers 

willing to integrate extra curricula lessons and activities.   

ü NT education activities should also consider reaching the general public/consumers with  

assignments and workshops in mixt teams (children, grown-ups and experts) to 

investigate different subjects together.  

ü Funds should be invested to support collaboration between industries, academia and the 

education sector to provide activities and tools for schools. 

ü Policy-makers can support secondary school level participation through funds based on 

the requirements mentioned above and/or through tax incentives to institutions and 

industries that support NT educational activities. They should also have a key role to 

facilitate participatory governance.  

 

3.5. Actions recommended on potent ial and need for NT education at  secondary 

school level across Europe  

ü Create a European NT online hub with e-courses and e-activities with support for 

learning and online moderation.   

ü  Invest in the collaboration between education, industry, research, academia, policy-

makers and CSO.  

ü  Focus on school activities that combine hands-on experiments, multimedia, school 

competitions, and tools for reflection and channels for participatory governance.  
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Annex 1 ɀ NanOpinion  booklet ɀ Nanotechnologies, a subject for public 

debate ɀ also downloadable at: http://results.nanopinion.eu/download/nanopinion_booklet.p df 

 

 

http://results.nanopinion.eu/download/nanopinion_booklet.pdf
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