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Executive summary  

Between March 2014 and September 2014, the NanoDiode project conducted an online survey on 

9ǳǊƻǇŜŀƴ ŎƛǘƛȊŜƴǎΩ ǾƛŜǿǎ ƻƴ ƴŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎΦ ¢ƘŜ ŀƛƳ ƻŦ ǘƘis survey was to investigate public 

perceptions of nanotechnologies with the aim of providing ŦƻǳƴŘŀǘƛƻƴǎ ŦƻǊ bŀƴƻ5ƛƻŘŜΩǎ ƻǿƴ 

ΨǳǇǎǘǊŜŀƳΩ ǇǳōƭƛŎ ŜƴƎŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎΦ  

Over 1.500 Europeans provided their views on future impacts of nanotechnologies through the 

NanoDiode website, describing both their preferred areas of innovation and the types of 

communication and information they desire. Overall respondents felt that nanotechnologies will 

have a positive effect on both άƻǳǊ ƻǾŜǊŀƭƭ ǿŀȅ ƻŦ ƭƛŦŜέ, and on European economies. Impacts of 

nanotechnologies on the environment and the safety of European society were, overall, viewed with 

less confidence. Regarding the different applications or product areas, respondents were less 

enthusiastic ǘƻǿŀǊŘǎ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ŀǊŜ ǳǎŜŘ ŎƭƻǎŜ ǘƻ ƻƴŜΩǎ ōƻŘȅ, such as food, cosmetics or textiles. 

On the other hand, respondents almost unanimously welcomed application areas that could be 

directly linked to societal challenges, such as health or climate change.   

While surveys can offer a baseline of quantitative information on public perceptions that could be 

considered in research and policy, this information should be deepened and complemented with 

qualitative methods, in order to support effective research and policy-making. This is because single 

preferences and negative views expressed in surveys can result from a number of different 

conceptions, hopes and fears. Quantitative perceptions should encourage policy-makers, companies 

and scientists to probe further. 

Additional in-depth stakeholder interviews carried out in six NanoDiode partner countries suggest 

that citizens should have a right to participate in decisions that affect their daily lives. As 

nanotechnologies are expected to shape our society, involving the public in their development is 

therefore unquestionably called for.  

The nanotechnology community is therefore called upon to be responsive to the hopes and concerns 

of citizens, and to take these into account in research- and policy-making. Capacity-building and 

information provision count only as a start; ultimately, the outcomes of public involvement should 

feed into innovation and policy processes. Ensuring this responsiveness is, however, not always 

straightforward: as such the last part of this report gives recommendations for building up 

responsiveness to stakeholders.   
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1. Introduction  

NanoDiode ς άDeveloping innovative outreach and dialogue on responsible nanotechnologies in EU 

civil societyέ ς is a Coordination and Support Action funded by the European Union under the NMP 

Cooperation Work Programme of the 7th Framework Programme. During its three year period (2013-

2016), it will establish a coordinated programme for dialogue and outreach in Europe and support 

the effective governance of nanotechnologies: NanoDiode tests, develops and assesses methods for 

public engagement, and contributes to responsible research and innovation in the area of 

nanotechnologies.  

¢ƘŜ ŜǎǎŜƴǘƛŀƭ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ bŀƴƻ5ƛƻŘŜ ƛǎ ƛƴ ǘƘŜ ǿŀȅ ƛǘ ŎƻƳōƛƴŜǎ ΨǳǇǎǘǊŜŀƳΩ ǇǳōƭƛŎ ŜƴƎŀƎŜƳŜƴǘ 

(dialogues and initiatives that feed public preferences, hopes, concerns and ideas into policy-making 

ǇǊƻŎŜǎǎŜǎύ ǿƛǘƘ ΨƳƛŘǎǘǊŜŀƳΩ actions (citizen deliberations and user committees at the level of 

ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘύ ŀƴŘ ΨŘƻǿƴǎǘǊŜŀƳΩ ŜƴƎŀƎŜƳŜƴǘ όŎƻƳƳǳƴƛŎŀǘƛƻƴΣ ƻǳǘǊŜŀŎƘΣ ŜŘǳŎŀǘƛƻƴ 

and training).  

As information on public attitudes is a prerequisite for responsive research and policy processes, 

bŀƴƻ5ƛƻŘŜΩǎ ²ƻǊƪ tŀŎƪŀƎŜ н ς άINSPIRE: Engagement and dialogue at the policy levelέ ς lays 

foundations for the ΨǳǇǎǘǊŜŀƳΩ ŘƛŀƭƻƎǳŜ ŀŎǘƛǾƛǘƛŜǎΦ ²tн Ƙŀǎ ǘƘree key tasks:  

¶ ¢ƻ ŘŜǘŜǊƳƛƴŜ 9ǳǊƻǇŜŀƴǎΩ ǾƛŜǿǎ ƻƴ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ the desired fields of nano-innovation by 

means of an internet survey and national in-depth interviews (Task 2.1); 

¶ organise a competition on innovative ideas for school kids and students (2.2); and 

¶ hold a series of national multi-stakeholder dialogues (2.3).  

WP2 thus gathers and deepens public perceptions on how nanotechnologies can address societal 

challenges, as well as views on the possible risks associated with them. After creating a database of 

attitudes and preferences, WP2 will bring stakeholders together to discuss how desired innovations 

could be fostered, and ethical, social and environmental concerns addressed. Furthermore WP2 

explores ways for enhancing the responsiveness of policy and research; drawing on the concept of 

Responsible Research and Innovation, it asks how public perceptions could be fed into research and 

policy processes. The rationale behind this is discussed at length in the Action Plan for WP21.   

                                                      
1
 Schuurbiers, D. & Rissanen, M. (2014): Developing Innovative Outreach and Dialogue on nanotechnologies in EU civil society 

(NanoDiode). Action plan for WP2 ï INSPIRE: Engagement and dialogue at the policy level. http://www.nanodiode.eu/wp-

content/uploads/2014/04/NanoDiode_WP2_Action_Plan.pdf   
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This report of Task нΦм ƻŦ bŀƴƻ5ƛƻŘŜΣ ά{ǳǊǾŜȅ ŀƴŘ Lƴ-5ŜǇǘƘ LƴǘŜǊǾƛŜǿǎέΣ ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ ƛƴǎƛƎƘǘǎ 

gathered both in the NanoDiode online survey, and in the subsequent national in-depth interviews. 

The successiveness of these two activities allows Task 2.1 to be both exploratory and explanatory.  

As discussed in the WP2 Action Plan, the efforts of assessing public opinion by means of quantitative 

and qualitative studies are not new. In its recent overview, the German project Nanoview identified 

88 international studies on public perceptions of nanotechnologies published after 20002. The 

aspects covered most often included the public knowledge on, and the general attitudes towards, 

nanotechnologies, valuation of different risks and benefits, as well as the use of information media. 

Most studies that address nanotechnologies as a whole ask respondents to discuss them on a general 

level; these views are then compared to those on other emerging technologies. 

According to the Nanoview synthesis, the public perception of nanotechnologies is generally more 

positive than that of many other emerging technologies, such as genetic engineering. Notably, if 

citizens are not provided with initial information on risks and benefits before their opinions are 

asked, they remain positive. Once questions are framed and risk aspects introduced, the citizens 

become more wary. In general, they also ask for more consumer-oriented information. Considering 

the different application areas, Nanoview concludes that food and food packaging count as the areas 

where the acceptance of products has most often been individually observed: whereas the exact 

applications of the food sector are viewed with scepticism, products that are not used close to the 

human body are generally seen more positively. Although such general conclusions can be drawn, 

the data comparing the acceptance of different products, or product areas, is not very recent3, and 

ǘƘŜ 9ǳǊƻōŀǊƻƳŜǘŜǊ ά9ǳǊƻǇŜŀƴǎ ŀƴŘ .ƛƻǘŜŎƘƴƻƭƻƎȅ ƛƴ нлмлΦ ²ƛƴŘǎ ƻŦ /ƘŀƴƎŜΚέ4 still constitutes the 

last large-scale European quantitative study on the public perceptions of nanotechnologies.  

Due to the relative lack of recent comparative data, NanoDiode set out to close this knowledge gap. 

Although the aims and methods of NanoDiode differed from those of the Eurobarometer, the 

NanoDiode survey provided information on attitudes present in European societies, especially in the 

six NanoDiode partner countries: Austria, France, Germany, Italy, Poland and The Netherlands. 

                                                      
2
 Correia Carreira, G. et al. (2013). Nanoview ï Einflussfaktoren auf die Wahrnehmung der Nanotechnologien und 

zielgruppenspezifische Risikokommunikationsstrategien. Berlin: Bundesinstitut für Risikobewertung.  - 
3
 Most of such studies identified by Nanoview were conducted between 2007 and 2010 (ibid., 21-25). 

4
 Gaskell, G. et al. (2010): Europeans and biotechnology in 2010. Winds of change? European Commission, Directorate-

General for Research. http://ec.europa.eu/research/science-society/document_library/pdf_06/europeans-biotechnology-in-

2010_en.pdf   

http://ec.europa.eu/public_opinion/archives/ebs/ebs_341_en.pdf
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Despite building on the existing data, NanoDiode did not aim to replicate or mirror the previous 

attempts of measuring public attitudes. The survey distinguished between the possible effects of 

nanotechnologies to different areas of society, as well as between the different application areas. 

The participants were asked to express their views on the use of nanotechnologies in medicine, 

mobility, housing, food and agriculture, food packaging, electronics, and environmental technologies. 

As these applications mirror the EU research and innovation agenda, as well as the different national 

research agendas, the results provide information on how current European nano-innovation is 

viewed by European citizens. Furthermore, the respondents assessed different methods that could 

be used for advancing Responsible Research and Innovation in the nanotechnology sector. Lastly, the 

participants were asked how they themselves would like to be informed about nanotechnologies.  

Simultaneously occurring during the last weeks of the survey, 10 guided in-depth interviews were 

carried out in the same six NanoDiode partner countries in order to deepen, explain and reflect upon 

the survey results. These interviews provided valuable insights into the national public perceptions, 

and the communication patterns that governed these. The interviews additionally addressed the 

question of if, and how, these kinds of public opinions should be taken into account in research and 

ǇƻƭƛŎȅΦ ¢ƻƎŜǘƘŜǊ ǘƘŜ ǎǳǊǾŜȅ ŀƴŘ ǘƘŜ ƛƴǘŜǊǾƛŜǿǎ ǇǊƻǾƛŘŜ ŀ ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ bŀƴƻ5ƛƻŘŜΩǎ ƻǿƴ ǳǇŎƻƳƛƴƎ 

dialogue and outreach activities. Beyond that, as these initiatives have not only focused on public 

preferences but also on arguments and valuations behind these, the insights may serve as broader 

inspiration for dialogue and communication approaches outside the NanoDiode project.  

The NanoDiode partners involved with the realisation of Task 2.1 included De Proeffabriek (DPF, the 

Netherlands), CEA ς French Alternative Energies and Atomic Energy Commission (France), 

AIRI/Nanotec IT (Italy), BioNanoNet (BNN, Austria), Polish Foundation of Nanotechnology and 

Nanoscience Support ς Nanonet (NN, Poland) as well as the University of Stuttgart (USTUTT, 

Germany), the task leader for all NanoDiode Work Package 2 tasks. As the survey and the interviews 

were to support the whole NanoDiode project, they were conceptualised and planned in close 

cooperation with the entire consortium. Furthermore, all project partners provided valuable support 

in the dissemination of the online survey. Special thanks go to Studio HB (the Netherlands) for 

enabling the survey on the NanoDiode website.  
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2. Research methods 

2.1 NanoDiode online survey 

NanoDiode establishes a coordinated programme for dialogue and outreach throughout Europe and 

supports the effective governance of nanotechnologies. For this, and for providing a basis for 

bŀƴƻ5ƛƻŘŜΩǎ ƻǿƴ ŘƛŀƭƻƎǳŜ ŀƴŘ ƻǳǘǊŜŀŎƘ ŀŎǘƛǾƛǘƛŜǎΣ ŀ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŜƳǇƛǊƛŎŀƭ Řŀǘŀ ƻƴ ǇǳōƭƛŎ 

perceptions of nanotechnologies was important.  

For strengthening the database, NanoDiode chose for its Task 2.1 ŀƴ άŜȄǇƭƻǊŀǘƛǾŜέ όҐƘȅǇƻǘƘŜǎƛǎ 

generating) approach5, involving both quantitative and qualitative elements in a mixed-method 

design6Φ ¢Ƙƛǎ Ƙŀǎ ǘƻ ōŜ ŘƛǎǘƛƴƎǳƛǎƘŜŘ ŎƭŜŀǊƭȅ ŦǊƻƳ ǘƘŜ 9ǳǊƻōŀǊƻƳŜǘŜǊΣ ŀǎ ǘƘŜ ƭŀǘǘŜǊ ƛǎ άŎƻƴŦƛǊƳŀǘƻǊȅέ 

(=hypothesis testing). Confirmatory studies require randomized sampling on multiple levels and 

states and normal-distributed items so that their representativeness is ensured.  

A quantitative online survey constituted the first step of this NanoDiode study. The aims of the 

survey were twofold. On the one hand it was designed to build on the existing (Eurobarometer) data; 

on the other, to complement the observation of general attitudes with that of application-specific 

preferences and to map the views of the respondents regarding the inclusion of the public. Prior to 

designing single questions, some decisions regarding the level of the survey were taken: first, the 

difficulty level of the questions was set as easy as possible to ensure a broad participation and to 

make up with the limitations of an online survey7. Furthermore, contrary to the Eurobarometer, the 

respondents were not provided with any pre-information on nanotechnologies before filling in the 

ǎǳǊǾŜȅΦ ¢ƘŜ ǊŀǘƛƻƴŀƭŜ ōŜƘƛƴŘ ǘƘƛǎ ƛǎ ŘƛǎŎǳǎǎŜŘ ƛƴ /ƘŀǇǘŜǊ рΦмΣ ά¢ƘŜ άǇǊƻōƭŜƳέ ƻŦ ǘƘŜ ǳƴƛƴŦƻǊƳŜŘ 

ǊŜǎǇƻƴŘŜƴǘέΦ  

Regarding the final questionnaire8, all questions were formulated as closed questions with discrete 

ŀƴǎǿŜǊ ŎŀǘŜƎƻǊƛŜǎΣ ŀƭƭƻǿƛƴƎ ŀŘŘƛǘƛƻƴŀƭƭȅ άŘƻƴΩǘ ƪƴƻǿέ- and, in the questions related to the personal 

ōŀŎƪƎǊƻǳƴŘ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΣ άŘƻƴΩǘ ǿŀƴǘ ǘƻ ŀƴǎǿŜǊέ-choices. Where reasonable, the category 

άƻǘƘŜǊέ ǿŀǎ ƳŀŘŜ ǇƻǎǎƛōƭŜ ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ŦƛŜƭŘ ŦƻǊ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ ²ƘŜǊŜ ŦŜŀǎƛōƭŜΣ ǘƘŜ ŀƴǎǿŜǊǎ 

                                                      
5
 Shields, P.M. & Rangarajan, N. (2013): A Playbook for Research Methods. Integrating Conceptual Frameworks and Project 

Management. New Forums Press, Stilwater. 
6
 Mingers, J. & Brocklesby, J. (1997): Multimethodology: for Mixing Towards a Framework Methodologies. In: Omega, Int. J.  

Mgmt Sci. Vol. 25, No. 5, pp. 489-509. 
7
 As an online survey is unguided, questions as simple as possible should be posed.  

8
 See Annex I: Survey Questionnaire.  
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where specified with a 5-point rating scale. The questionnaire was first developed in English and 

after consolidation with all NanoDiode consortium partners and the Steering Committee translated 

into Dutch, French, German, Italian, Norwegian, Polish and Spanish. 

Technically, the NanoDiode survey was realised on the online platform surveymonkey.com, which is 

broadly used for scientific and commercial surveys. The platform was integrated on the NanoDiode 

website, where the survey was open for participation from March 13thuntil September 15th, 2014. 

During this period the survey was open for everyone willing to participate. In addition, all NanoDiode 

partners actively disseminated the survey with announcements on known nanotech internet portals 

and with invitations to multipliers such as schools, polytechnics, universities, science museums, CSOs 

and other organisations and persons involved in the nano-debate. Invitations were sent out by mail, 

e-mail, Facebook and Twitter. Beyond that personal contacts of the partners were asked to spread 

the survey in their own networks. The consortium emphasised approaching citizens without strong 

links to the European nanotechnology community and strived for a balanced distribution regarding 

age, gender and education, too. 

As an anonymous online survey lacks every kind of social pressure, every participant in the end him- 

or herself actively chose to fill in the survey. This so called auto-selectivity makes the final selection 

of participants impossible: only those people with interest in the survey and in its subject participate. 

For an open online survey it is thus impossible to impose the criteria for statistical representativity 

(randomized sampling), like e.g. the Eurobarometer does. For this, the NanoDiode survey results 

cannot be used to make generalizations for the entire populations of the respective countries or that 

of the EU; they should rather be interpreted as opinions of interested people. Although a balanced 

selection of participants was actively sought, it is likely that the survey attracted more of those 

people with some previous knowledge and interest on nanotechnologies. 

Last, the survey may be regarded as a form of dialogue itself. Open to everyone, it asked people to 

take part in the societal discussion on nanotechnologies. In the overall frame of NanoDiode it 

contributed to making nanotechnologies known to the public and encouraged the participants and 

website visitors to develop their own thoughts. As the testing of public engagement methods is one 

of the key aims of NanoDiode, the survey needs to be assessed as an act of dialogue as well. 
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2.2 Guided in-depth interviews 

Simultaneously with the last months the survey was running, guided in-depth interviews were 

conducted in six NanoDiode partner countries (Austria, France, Germany, Italy, Poland and in The 

Netherlands) for deepening the survey results9. One of the aims of Task 2.1 is to collect stakeholder-

specific ideas on how to involve citizens in innovation processes; in-depth interviews were chosen as 

a method explicitly for this purpose and for complementing the scope of the survey.  

The interview partners were independently recruited by the national organisations responsible for 

the interviews. A balanced selection of different stakeholder groups and positions was strived for: in 

addition to representatives of the industry, public institutions, CSOs and of science, lay consumers, 

artists and philosophers were interviewed. A total of ten interviews were conducted in each country. 

The interviews themselves were composed of two main issue areas and followed a guideline 

developed by the consortium partners. First, the interview partners were asked to discuss, assess 

and elaborate on the NanoDiode survey results and the general perception of nanotechnologies in 

their countries. Second, in terms of Responsible Research and Innovation10, the interview partnersΩ 

views and ideas on the information and communication needs of the public as well as on possibilities 

for involving citizens in innovation and policy processes were asked.  

In this report we first present the final results of the quantitative survey in detail. Subsequently, six 

country reports combining survey and interview results discuss the perception of nanotechnologies 

and possibilities for public involvement in the partner countries. Suggestions for improving public 

involvement and enhancing responsiveness of research and policy processes round up this report of 

Task 2.1 of NanoDiode. The conclusions and suggestions may serve as inspiration for the next steps 

of the project as well as for research- and policy-makers and all interested people outside the 

consortium. 

  

                                                      
9
 For this, partners conducting the interviews were provided with intermediate results. After the survey had ran its course, the 

intermediate and final results were compared to see if any major shifts in the responses had taken place that would have need 

to be mirrored in the interviews ï this was not the case.   
10

 See e.g. Von Schomberg (2011): Prospects for Technology Assessment in a framework of responsible research and 

innovation. In: M. Dusseldorp and R. Beecroft (eds.). Technikfolgen abschätzen lehren: Bildungspotenziale transdisziplinärer 

Methoden. VS Verlag, Wiesbaden: https://app.box.com/s/f9quor8jo1bi3ham8lfc 
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3. Survey results  

3.1 Knowledge about nanotechnologies 

Q1: How much do you know about nanotechnologies?  

Very much ς Much ς Something ς A little ς Very little ς 5ƻƴΩǘ ƪƴƻǿ  

In the first question of the NanoDiode survey, respondents were asked to assess their knowledge on 

nanotechnologies. The assessment of public knowledge is part and parcel of most nanotechnology 

surveys and can be done in two ways: either by posing respondents nanotechnology-related 

questions (e.g. what is the nano-ǎŎŀƭŜΚύ ŀƴŘ ŜȄǘǊŀǇƻƭŀǘƛƴƎ άǘƘŜ ǇǳōƭƛŎ ƪƴƻǿƭŜŘƎŜέ ŦǊƻƳ ǘƘŜ ǊƛƎƘǘ ŀƴŘ 

wrong answers given, or, by means of subjective assessments, as here is the case. For the aims of this 

survey, this first question is to be seen mainly as a control variable. As discussed before, due to the 

non-representativity of the survey participants, the results cannot be used to make generalizations 

for the populations of the respective countries or that of the EU. Rather than making claims about 

whether the public nanotechnology knowledge is rising or declining, the responses to this question 

are used to determine what kind of people filled in the survey. As the socio-demographical variables 

discussed below, this provides information on the groups an open online survey reaches.   

 

Figure 1: Respondentsô knowledge on nanotechnologies (self-estimation), all countries. 

Regarding their subjective assessments of nanotechnology knowledge, the survey participants split 

between the different categories in a balanced way. The opinions of those actively following the 

development of nanotechnologies are complemented with the hopes and concerns of those with 

little or no previous knowledge: 13,4 % of all participants stated that they know very much about 
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nanotechnologies, 22,5 % much, 30,6 % something, 15,8 % a little and 15 % very little. Compared 

between countries, the height of the estimated knowledge varies slightly. While most of the 

ŎƻǳƴǘǊƛŜǎ ǊŜŀŎƘ ŀ ƳŜŘƛŀƴ ƭŜǾŜƭ ƛƴ ǘƘŜ ŎŀǘŜƎƻǊȅ ά{ƻƳŜǘƘƛƴƎέΣ ǘƘŜ DŜǊƳŀƴǎ ŎƭŀƛƳ ǘƻ ƪƴƻǿ άaǳŎƘέ and 

Norwegian respondents άLittleέ in average. Germany is followed by France, Italy and United 

Kingdom, where the respondents estimate their knowledge higher than the respondents in the other 

countries, too. 

 

Table 1: Respondents' knowledge on nanotechnologies (self-estimation), differentiation between countries. 

Most important however is the observation that compared to representative European surveys, the 

knowledge of the respondents is remarkably high. According to Eurobarometer, four years ago only 

45 % of Europeans (EU27) had heard of nanotechnology11. It can hardly be argued that the 

knowledge on nanotechnologies had risen in such a significant way in the last years. Rather it can be 

concluded that despite the broad dissemination, the survey still attracted more such people who 

already possessed some nanotechnology knowledge than people with no previous knowledge at all. 

The reasons for this may be manifold and will be discussed at length later: For instance, those with 

some knowledge on nanotechnologies may perceive their use and development as an important 

issue and are thus more ready to invest their time and take part. Furthermore, the nanotechnology 

knowledge of the respondents implies that there may well be a bias in the sample towards more 

educated parts of the European population.  

  

                                                      
11

 Gaskell, G. et al. (2010): Europeans and biotechnology in 2010. Winds of change? European Commission, Directorate-

General for Research, 22.  

http://ec.europa.eu/research/science-society/document_library/pdf_06/europeans-biotechnology-in-2010_en.pdf   

Country Very much Much Something A little Very little Don't know n

Austria 9,3% 17,3% 34,7% 20,0% 17,3% 1,3% 75

Belgium 14,3% 42,9% 32,1% 7,1% 3,6% 0,0% 28

France 18,1% 23,7% 25,8% 15,0% 13,6% 3,8% 200

Germany 18,0% 33,0% 31,0% 11,0% 6,5% 0,5% 287

Italy 15,0% 25,9% 24,5% 20,8% 13,1% 0,7% 274

The Netherlands 7,8% 13,0% 41,7% 15,7% 20,0% 1,7% 115

Norway 2,2% 5,6% 20,2% 38,2% 33,7% 0,0% 89

Poland 8,3% 19,2% 36,5% 12,4% 17,3% 6,4% 266

Spain 3,3% 14,4% 36,7% 16,7% 23,3% 5,6% 90

United Kingdom 25,4% 27,0% 31,7% 4,8% 7,9% 3,2% 126

All countries 13,4% 22,5% 30,6% 15,8% 15,0% 2,8% 1550

How much do you know about nanotechnologies? (in %) - countries differentiated

http://ec.europa.eu/public_opinion/archives/ebs/ebs_341_en.pdf
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3.2 Views on nanotechnologiesô impact on different areas of life  

Q2: In the future, what do you think the effect of nanotechnologies will be on  

¶ Our overall way of life? 

¶ The economy of your home country? 

¶ The environment?  

¶ ¸ƻǳǊ ƘŜŀƭǘƘ ŀƴŘ ȅƻǳǊ ŦŀƳƛƭȅΩǎ ƘŜŀƭǘƘΚ 

¶ The safety of our society? 

¶ Future generations? 

Very negative ς Negative ς Neither positive nor negative ς Positive ς Very positive ς 5ƻƴΩǘ know 

¢ƘŜ ǎŜŎƻƴŘ ǉǳŜǎǘƛƻƴ ŎƻƴǎǘƛǘǳǘŜǎ ǘƘŜ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ƻŦ bŀƴƻ5ƛƻŘŜΩǎ ƳŀǇǇƛƴƎ ƻŦ ǘƘŜ ǇǳōƭƛŎ ǇǊŜŦŜǊŜƴŎŜǎ 

related to use and development of nanotechnologies. The respondents were asked to reflect on the 

impact of nanotechnologies on different areas of life: on future generations, the safety of our 

ǎƻŎƛŜǘȅΣ ƻƴŜΩǎ ŀƴŘ ƻƴŜΩǎ ŦŀƳƛƭȅΩǎ ƘŜŀƭǘƘΣ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ǘƘŜ ŜŎƻƴƻƳȅ ƻŦ ƻƴŜΩǎ ƘƻƳŜ Ŏƻǳntry and 

on our overall way of life. Allowing the respondents to differentiate between impact areas results in 

a more diversified view on the hopes and fears the participants associate with nanotechnologies: in 

which areas of life where do people see the possible benefits or risks of nanotechnologies? 

Keeping in mind the methodological differences between the two surveys discussed above, the 

question provides comparisons with the Eurobarometer as well. In the 2010 Eurobarometer the 

participants were asked to agree or to disagree to a number of statements highlighting possible risks 

and benefits of nanotechnologies. For instance, 45 % of Europeans (EU27) agreed that 

nanotechnology would be good for the economy of their home country whereas only 25-30% 

concludŜŘ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅ ǘƻ ōŜ ǎŀŦŜ ŦƻǊ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎΣ ŦƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ƻǊ ŦƻǊ ƻƴŜΩǎ ŀƴŘ 

ƻƴŜΩǎ ŦŀƳƛƭȅΩǎ ƘŜŀƭǘƘ12. Even when direct comparisons are not possible, the survey allows for a 

review of the expectations people have on the role of nanotechnologies: are they still seen as mainly 

boosting national economies or given a role in tackling e.g. environmental challenges too? Where are 

negative effects anticipated? 

                                                      
12

 Gaskell, G. et al. (2010): Europeans and biotechnology in 2010. Winds of change? European Commission, Directorate-

General for Research.  

http://ec.europa.eu/research/science-society/document_library/pdf_06/europeans-biotechnology-in-2010_en.pdf   

http://ec.europa.eu/public_opinion/archives/ebs/ebs_341_en.pdf
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Figure 2: Respondents' views on nanotechnologies' impact on different areas of life, all countries. 

In total, respondents anticipate a positive effect on the ŘƛŦŦŜǊŜƴǘ ŀǊŜŀǎ ƻŦ ƭƛŦŜΦ ²ƘƛƭŜ ƛƳǇŀŎǘǎ ƻƴ άƻǳǊ 

ƻǾŜǊŀƭƭ ǿŀȅ ƻŦ ƭƛŦŜέ ŀƴŘ ƻƴ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜŎƻƴƻƳƛŜǎ ŀǊŜ almost unanimously considered positive13, the 

effects on the environment and on societal safety are viewed more controversially. Most concerns 

are associated with negative effects on the environment (17%) and on the safety of society (11%), 

although positive views are the majority here too14. Perhaps controversially, impacts on future 

generations are considered more positive. One possible explanation could be that participants 

associate health, safety and environmental issues with scientific and technological progress, the 

development and maturing of the technologies ς if such questions could be solved later, the long-

term impacts could be considered positive. Whether or not this kind of line of thinking actually is 

followed in the public, needs to be discussed in qualitative settings.  

Considering the fact that people with previous nanotechnology knowledge (and thus an interest of 

some sort) prevailed in the sample, a generally positive image is not surprising. However, given the 

                                                      
13

 Nanotechnologiesô future effects on ñour overall way of lifeò are considered positive by 71,2 % and on the national economies 

by 71,9 % of the respondents. 
14

 Future impacts on the environment are considered positive by 44,7 % and on the safety of our society by 47,1 % of the 

respondents.  



 

  NanoDiode - Grant Agreement no: 608891 ï 28-11-2014 / WP2 / T2.1  16 

fact that depending on the societal area, 15-ол҈ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŎƘƻǎŜ ǘƘŜ άƴŜƛǘƘŜǊ Ǉƻǎƛǘive nor 

ƴŜƎŀǘƛǾŜέ ŎŀǘŜƎƻǊȅ ŀƴŘ ŀ ŦǳǊǘƘŜǊ ф-мр҈ ǘƘŜ άŘƻƴΩǘ ƪƴƻǿέ ƻƴŜΣ ƛǘ Ƴŀȅ ōŜ argued that to many 

citizens, future effects of nanotechnologies and their role in the society remain unambiguous.  

In order to analyse possible differences between countries, age groups or genders, crosstabs were 

calculated (see tables in the Annex). Within the sample, the result was however clear: no significant 

differences between the partner countries, genders or age groups could be established.    

 

3.3 Views on the use of nanotechnologies in selected innovation areas   

Q3: What do you think about the use of nanotechnologies in the following areas of innovation? 

¶ Medicine 

¶ Food and agriculture 

¶ Food packaging and conservation  

¶ Construction 

¶ Mobility and transport  

¶ Cosmetics  

¶ Textiles  

¶ Paints 

¶ Electronics 

¶ Environmental and energy technologies  

Very negatively ς Negatively ς Neither positively nor negatively ς Positively ς Very positively ς 

5ƻƴΩǘ ƪƴƻǿ 

In the third question participants were asked in which application areas they would like 

nanotechnologies to be used. Moving beyond the level of general statements, the question allows 

the creation of hypotheses about publicly preferred innovation areas for nanotechnologies. As 

presented below in more detail, the different ratings given to the different application or product 

categories illustrate the fact that respondents as well do view the development and use of 

nanotechnologies in a context-specific way. Instead of embracing or rejecting all applications 

altogether, the survey participants view different areas of use in a different way.  
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Figure 3: Respondents' views on the use of nanotechnologies in different areas of innovation, all countries. 

In general the perception of the different areas of innovation can be described as positive. Survey 

respondents favour the use of nanotechnologies in electronics (84,6% positive or very positive), 

environmental and energy technologies (75,5%), construction (69,1%) and paints (67,7%). Confirming 

the results of previous studies15, the participants associate concerns with applications near to the 

body: cosmetics as well as food and agriculture. The fact that the use in food and agriculture (40,6% 

positive or very positive) is seen more critically than food packaging & conservation applications 

(52,9%) highlights the fears associated with ŀ άŘƛǊŜŎǘέ ǇŜǊǎƻƴŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ƴŀƴƻ-products. The 

only exception of near-to-body application areas is medicine, where the use of nanotechnologies is 

considered positive by an overwhelming 88,4% of the participants.  

                                                      
15

 See e.g. Throne-Holst, H & Stø, E. (2008) Who should be precautionary? Governance of nanotechnology in the Risk Society. 

Technology Analysis & Strategic Management, 20 (1), pp 99ï112. 
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Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ŜƭŜŎǘǊƻƴƛŎǎΣ ǿƘŜǊŜ ǘƘŜ ǘŜǊƳ άƴŀƴƻέ Ƙŀǎ ƭƻƴƎ ōŜŜƴ ǳǎŜŘ ƛƴ ŀŘǾŜǊǘƛǎŜƳŜƴǘ ŀƴŘ ƭƛƴƪŜŘ ǘƻ 

lightweight devices and better usability, respondents see areas directly associated with societal 

challenges are seen in a positive light. This is the case with medicine; e.g. curing diseases or providing 

new forms of treatment seem to count as strong arguments for nanotechnologies. Environmental 

and energy technologies could be easily linked to climate change mitigation and to the improvement 

of energy efficiency. The fact that cosmetics, textiles or the food sector do not gain this kind of 

support from the respondents could imply that the communication of societal benefits has not been 

here that successful.  

The question remains to what extent the innovation preferences expressed by the participants are 

essentially nano-specific. As public knowledge on nanotechnologies is not as broad as it could be, it 

can be argued that many citizens think about technological developments in general when 

nanotechnologies are discussed. It is clear that nanotechnologies are not developed in a vacuum: the 

previous experiences citizens have had with technological developments shape their perceptions of 

new innovations.  

Furthermore, although the survey distinguishes between application areas, the responses to each 

field potentially cover a large number of individual applications. In the area of cosmetics, for 

instance, nanotechnologies are used in a number of products: in addition to products such as anti-

aging crèmes, which essentially serve purposes of beauty and individual desires, the field includes 

e.g. sunscreens as well, used for medical purposes (avoiding dermal cancer). If possible benefits can 

be manifold, the same counts for negative aspects too: one could worry about nanoparticles 

permeating the skin, disapprove the beauty ideals of today leading to the use of cosmetics at all or 

just have made negative experiences with specific products. For researchers, companies or 

regulators the results below thus in a sense pose more questions than deliver answers.  

Addressing all possible reasons for preferring one innovation area to another ς as well as the 

question whether the preferences expressed are actually nano-specific ς is virtually impossible within 

a quantitative survey such as this one. The in-depth interviews conducted simultaneously with the 

survey thus tried to deepen and explain the results, essentially with a national focus: The insights of 

the international interview partners are presented below in the Country Reports. The results 

hopefully inspire stakeholders working in the different application areas to take part in the discussion 

too: both in a sense of further analysing what lies beneath as well as pondering what, if anything, 

should be altered or communicated considering research or policy in the areas. 
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3.4 Views on ensuring responsible research and innovation 

Q4: How important do you think the following is for ensuring Responsible Research and Innovation 

(RRI)*? 

¶ Inclusion of environmental and consumer organisations in innovation processes 

¶ Inclusion of non-expert consumers in innovation processes 

¶ Communication of consumer preferences to political decision-makers 

¶ Increasing the amount of government funding made available for research  

¶ Development of public regulatory mechanisms 

¶ Labelling of products made with nanomaterials 

¶ Establishment of public registers for products made with nanomaterials 

¶ Establishment of labels for products made according to the RRI principles  

¶ Fostering corporate social responsibility  

Not at all important ς Not important ς Neither important nor unimportant ς Important ς Very 

important ς 5ƻƴΩǘ ƪƴƻǿ 

*  Responsible Research and Innovation is an approach aimed to ensure that innovations and their 

marketable products are ethically acceptable, sustainable and societally desirable.  

The concept of Responsible Research and Innovation (RRI) seeks to enhance the responsiveness of 

innovation and regulation to public opinion. As the concept and its operationalization are central to 

NanoDiode, respondents were asked to evaluate the importance of different instruments, which 

could be associated with ensuring RRI, such as methods of public involvement and consumer 

communication, public registers and product labelling or corporate social responsibility.  

As RRI as a concept is unknown to most laypeople, a short definition (similar to the one by von 

Schomberg16) was provided in the question. Yet it can be validly questioned to what extent the 

respondents really grasped the term and how their understanding (or the lack thereof) might have 

influenced their responses. We can however argue that the concept of responsibility ς as a generally 

positive and relatively easily understood concept ς directed their answering: Prior understandings of 

the concept direct the valuation of the different measures. 

                                                      
16

 Von Schomberg (2011): Prospects for Technology Assessment in a framework of responsible research and innovation. In: M. 

Dusseldorp and R. Beecroft (eds.). Technikfolgen abschätzen lehren: Bildungspotenziale transdisziplinärer Methoden. VS 

Verlag, Wiesbaden: https://app.box.com/s/f9quor8jo1bi3ham8lfc 
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Figure 4: Respondents views' on possible approaches for ensuring Responsible Research and Innovation, all countries. 

The suggested approaches for fostering Responsible Research and Innovation are all seen positively. 

The most favoured option, increasing government funding for research was considered important or 

ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ōȅ умΣф҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΤ ŀƴŘΣ ǘƘŜ ƻƴŜ ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ ǎǳǇǇƻǊǘΣ ά9ǎǘŀōƭƛǎƘƛƴƎ ƻŦ 

public regiǎǘŜǊǎ ώΧϐέΣ ǿŀǎ ǾƻǘŜŘ ƛƳǇƻǊǘŀƴǘ ƻǊ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ōȅ смΣп҈Φ ¢ƘŜ ƭƛǘǘƭŜ ǾŀǊƛŀǘƛƻƴ ōŜǘǿŜŜƴ 

the different answer categories and the broad support of all measures named here is indeed striking.   

For many respondents the concept of RRI is certainly a difficult one and the differentiation between 

ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŀǇǇǊƻŀŎƘŜǎ ŀƴŘ ǇƻǎǎƛōƛƭƛǘƛŜǎ ŦƻǊ ŜƴǎǳǊƛƴƎ ƛǘ ŜǾŜƴ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘΦ !ǎ ǎƻƳŜ ƻŦ bŀƴƻ5ƛƻŘŜΩǎ 

interview partners pointed out, it cannot be assumed that all respondents even understood what 

they read here. The high level of support given to all different approaches however suggests that 

fostering responsibility in research and innovation is seen to be something important. In part, this is 
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due to the vague and all-embracing nature of the concept ς who could really object to a responsible 

development of technologies? But, given the concerns many citizens associate with the spread of 

new technologies, communication and development of responsibility can be considered important: 

citizens may not be aware of regulatory mechanisms already at place. The high level of support given 

to all possibilities and the little variation between them suggest that approaches for fostering RRI 

would better be discussed in qualitative settings. Workshops with interplay between experts and lay 

consumers allow for a thorough explanation of the different concepts and better elaboration of 

public preferences.  

One aspect that can be highlighted and discussed in future workshops and dialogues of NanoDiode is 

the relatively low importance given to the measures that involve citizens directly. The survey 

respondents consider involvement of CSOs more important than the involvement of citizens 

themselves. Furthermore, two communicative approaches vividly discussed in the European nano-

communities, registers and labelling, were not considered priority. Around one third of the 

respondents did not find public registers or labelling of products made with nanomaterials 

important. As the limited availability of consumer-oriented information has often been criticised in 

the public nanotechnology discussions, this can be seen as somewhat surprising. One explanation 

could be that lay citizens do not trust in their own abilities to judge complex technologies or their use 

in consumer products and would rather resort to expert assessments and public regulation ς RRI 

would thus need to be essentially expert-driven. The lines of thought behind the valuations however 

need further elaboration.  
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3.5 Views on nanotechnology information and communication  

Q5: What kind of information would you like to receive about nanotechnologies? 

¶ Company-provided information about new products and innovations  

¶ Information about scientific research areas provided by public institutions and scientific 

organisations 

¶ Information provided by consumer and environmental organisations  

¶ Consumer-oriented information events, fairs, etc.  

¶ Articles in print media (newspapers and magazines)  

¶ TV or radio programmes  

¶ Smartphone applications and social media  

¶ Blogs or discussion forums on the internet  

¶ Labels and product registers  

After focusing on the future impacts of nanotechnologies, the preferences of the participants 

towards innovation areas and for ensuring Responsible Research and Innovation, the survey 

enquired for information and communication needs. Respondents were asked to pick the kinds of 

information they would like to receive about nanotechnologies. The answer categories offered 

provided a mixture of what needs to be communicated and who exactly should communicate this. 

The participants were able to choose one or more of the options, or leave all boxes un-ticked. One 

respondent could thus pick several types of information he or she considered important without 

having to prioritise between the different possibilities.  

As illustrated belƻǿΣ άLƴŦƻǊƳŀǘƛƻƴ ώΧϐ ǇǊƻǾƛŘŜŘ ōȅ ǇǳōƭƛŎ ŀǳǘƘƻǊƛǘƛŜǎέ ǿŀǎ ŎƘƻǎŜƴ Ƴƻǎǘ ƻŦǘŜƴ ŦǊƻƳ 

the different possibilities, by 73,2% of the respondents. It seems that the respondents appraise 

public institutions as nanotechnology communicators most, although companies and CSOs are valued 

too, by 58,2% and 49,3% respectively. In sum, these three stakeholder groups are all seen as very 

important communicators. It must be noted though that the question does not distinguish between 

the different aspects that count when information sources are valued, e.g. how interesting or trustful 

one finds the information or its source. Whether citizens desire the same kind of information from all 

three groups or differentiate between them as communicators is an interesting question to follow 

up.   
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Figure 5: Respondents' preferred sources of information (mentioned, %), all countries. 

The different media considered, articles in print media are desired most often (by 54,4%), followed 

by TV or radio programmes (46,7%). New media, smartphone applications and social media (20,4%) 

as well as blogs and discussion forums (19,6%) rank relatively low. Although the results do seem to 

highlight the role of traditional media, the importance of internet communication cannot be 

forgotten: we can assume that when stressing the importance of public institutions, companies or 

CSOs, the respondents did not exclude internet-based communication of these stakeholders from 

their valuation. Rather, the relatively low importance given to fairs and information events suggests 

that respondents prefer information channels that are available when they themselves wish to use 

them.   
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Table 2: Respondents' preferred sources of information (mentioned, %), all countries; according to age groups. 

Since media consumption changes according to age, a differentiation between age groups is justified. 

Although the general preferences are quite homogenous, some significant differences between the 

different age groups can be observed. Not surprisingly, the most important role for smartphone apps 

and social media is given by the youngest groups (41,6% of the 18-24 old respondents favour them) 

whereas the oldest respondents prefer print (72,2%), TV and radio (56,7%). Gender or ƻƴŜΩǎ country 

of living, on the other hand, do not affect the information preferences of the respondents (see 

Annex).    

  

-17 years 18-24 years 25-34 years 35-44 years 45-54 years 55-64 years 65+ years

Company-provided information 

about new products and 

innovations

50,0% 62,3% 62,7% 57,3% 55,5% 62,7% 63,3%

Information about scientific 

research areas provided by public 

authorities

50,0% 80,5% 74,6% 73,7% 72,2% 74,5% 80,0%

Information provided by 

consumer and environmental 

organisations

50,0% 37,7% 46,7% 50,7% 59,5% 42,9% 56,7%

Consumer-oriented information 

events, fairs, etc.
100,0% 35,1% 33,1% 25,9% 26,0% 29,8% 33,3%

Articles in print media 

(newspapers and magazines)
100,0% 45,5% 57,1% 50,7% 55,5% 52,2% 72,2%

TV or radio programmes 100,0% 49,4% 46,7% 43,1% 44,9% 51,6% 56,7%

Smartphone applications and 

social media
50,0% 41,6% 23,0% 23,0% 17,6% 13,7% 14,4%

Blogs or discussion forums on 

the internet
100,0% 29,9% 22,3% 17,9% 14,5% 18,0% 26,7%

Labels and product registers 50,0% 33,8% 46,0% 47,1% 41,9% 36,6% 40,0%

max. n= 2 77 287 274 227 161 90

% of respondents who said "Yes" to Information Source
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Q6: Would you like to take part in dialogue and workshop events that will be organised by the 

project NanoDiode? 

¶ Yes 

¶ No 

In a short follow-up question to the different information and communication preferences, 

ǇŀǊǘƛŎƛǇŀƴǘǎ ǿŜǊŜ ŀǎƪŜŘ ƛŦ ǘƘŜȅ ǘƘŜƳǎŜƭǾŜǎ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘŀƪŜ ǇŀǊǘ ƛƴ bŀƴƻ5ƛƻŘŜΩǎ ǳǇŎƻƳƛƴƎ 

dialogues and workshops. The question was on the one hand chosen to highlight the possible gap 

betwŜŜƴ ƻƴŜΩǎ ƎŜƴŜǊŀƭ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ǇǳōƭƛŎ ƛƴǾƻƭǾŜƳŜƴǘ ŀƴŘ ƻƴŜΩǎ ƻǿƴ ǊŜŀŘƛƴŜǎǎ ǘƻ ŀŎǘƛǾŜƭȅ ǘŀƪŜ 

part; on the other, it allowed for the project to address potentially interested citizens. After having 

completed the survey, participants could leave their contact information for future invitations17. 

 
Figure 6: Respondents' willingness to participate in NanoDiode dialogue and workshop events, all countries. 

51% of the respondents answered the question positively and indicated their willingness to 

participate in further NanoDiode dialogues and workshops. It must be remembered though that a 

loose commitment in the internet is always easier than actually taking the trouble of participating in 

an event. Nonetheless, the response is encouraging and those respondents who provided their 

ŎƻƴǘŀŎǘ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ōŜ ŀŘŘǊŜǎǎŜŘ ƛƴ ǘƘŜ ŦƻǊŜŦǊƻƴǘ ƻŦ bŀƴƻ5ƛƻŘŜΩǎ ǿƻǊƪǎƘƻǇǎ ŀƴŘ ŘƛŀƭƻƎǳŜǎΦ  

  

                                                      
17

 The submission form, through which the contact data could be submitted, was opened outside the survey (on a new browser 

tab). This way the survey and the participantsô contact information were kept separate and the anonymity of the respondents 

guaranteed. 
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3.6 Sample description ï who could be reached with the survey? 

From March to September 2014, a total of 1.550 persons filled in the survey. The dissemination was 

most active in those six NanoDiode partner countries, where the largest number of respondents 

came from: France, Italy, Poland, Germany, the Netherlands and Austria. Thanks to activities by other 

NanoDiode partners, citizens were reached in United Kingdom, Spain, Norway and in Belgium too.   

 

Table 3: Number of respondents by country 

The dropout of respondents ς people leaving before finishing the survey ς is a common phenomenon 

in every online survey18 and visible in the NanoDiode sample too. A rather constant dropout can be 

observed: Whereas the first question has 1550 answers, the last one was answered by 1192 persons, 

meaning that a total of 76,9% finished the entire survey. As there are no striking decreases from one 

question to the next, the dropout cannot be associated to any single question of the survey19. As the 

dropout rate remained moderate, it does not affect the discussion of the survey results as each 

question is elaborated and viewed on its own.20 Considering individual questions, persons who chose 

άŘƻƴΩǘ ƪƴƻǿέ ƻǊ άŘƻƴΩǘ ǿŀƴǘ ǘƻ ŀƴǎǿŜǊέ ŀǊŜ ƴƻǘ ŎƻǳƴǘŜŘ ƛƴǘƻ ǘƘŜ ǎŀƳǇƭŜ ŘǊƻǇƻǳǘΣ ŀǎ ǘƘŜǎŜ 

categories also count as answers and results of their own.  

The previous analyses discussed the cumulative sum of all respondents. The description of the overall 

results is followed by differentiated views on the six WP 2 partner countries (Austria, France, 

Germany, Italy, The Netherlands and Poland). In these country reports, the overall results are 

compared with the national ones and further explained. Due to the explorative nature of the study, 

ǘƘŜ ά!ƭƭ ŎƻǳƴǘǊƛŜǎέ ǎŀƳǇƭŜ ƛǎ ƴƻǘ ǿŜƛƎƘŜŘ ōȅ ŎƻǳƴǘǊȅ ǎƛȊŜ ƻǊ ǎƻŎƛƻ-demographic factors. Instead, all 

respondents have equal weight in the analysis. The sum of 1550 should thus be treated as a view of a 

άƎŜƴŜǊŀƭƛȊŜŘέ 9ǳǊƻǇŜŀƴ ŎƛǘƛȊŜƴ ƛƴǘŜǊŜǎǘŜŘ ǘƻ ŘƛǎŎǳǎǎ Ƙƛǎ ƻǊ ƘŜǊ ǾƛŜǿǎ ƻƴ ƴŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎΦ 

                                                      
18

 cf. van Selm, Martine/ Jankowski, Nicholas 2006: Conducting Online Surveys. In: DOI 10.1007/s11135-005-8081-8 Quality & 

Quantity (2006) 40: pp. 435ï456. 
19

 As the submission of personal data is often viewed critically, the dropout is likely to increase when questions about 

respondentsô background, age, gender, etc. are posed. To avoid high dropout rates on the more important, nanotechnology-

specific questions of the survey, the background questions were placed at the end of the questionnaire. 
20

 If regressions or other multivariate methods were used, complete cases or pairwise deletion would be required. Analysis 

based on frequencies and cumulated frequencies are however not biased by missing values. The missing values can be 

counted and discussed in a content-related, systematic way, too.  

Number of respondents 

n 75 28 200 287 274 115 89 266 90 126 1550

Country Austria Belgium GermanyFranceItaly The NetherlandsNorway Poland Spain United Kingdom All (cumulated)
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As discussed above, the survey can be considered an act of dialogue itself, an invitation to discussion. 

For this, it is important to consider the socio-demographical characteristics of the sample and note 

who could be reached with the survey. Biases within the sample provide information on some of the 

άƘŀǊŘ-to-reach-ƎǊƻǳǇǎέΣ ƴƻǘ ƻƴƭȅ ŦƻǊ bŀƴƻ5ƛƻŘŜΩǎ ŀŎǘƛǾƛǘƛŜǎ ōǳǘ ŦƻǊ other stakeholders too.  

 

Figure 7: Gender of the respondents, all countries. 

Considering the gender of the participants, the sample was dominated by male respondents (59,2%), 

whereas female respondents accounted for only 37,1%. 3,3% of the respondents did not want to 

ǎǘŀǘŜ ǘƘŜƛǊ ƎŜƴŘŜǊ ŀƴŘ лΣо҈ ŎƘƻǎŜ άƻǘƘŜǊέΦ !ǎ the latter groups do not explain the large gap between 

the male and female respondents, systematic differences in the participation need to be discussed. 

As the survey was open to all respondents of all genders on a freely accessible website, access was 

not limited. As the multipliers approached for disseminating the survey ς institutions such as schools, 

universities, CSOs, professional and personal networks of the NanoDiode partners ς include 

representatives of all genders, a gender bias caused by the survey dissemination seems unlikely.  

Within the scope of this report, the reasons for the unbalanced representation of genders could only 

be speculated. Some answers can be sought in the nature of the networks of the different partners 

and the exact multipliers approached. Furthermore, one of the German interviewees argued that the 

traditional gender roles would still largely be reality: New technologies would still attract more male 

interest. According to the interviewee, women could have been more interested to participate had 

the survey and the survey invitation highlighted the use of nanomaterials in consumer products. A 

product-centred approach might lead to a more balanced participation than the technology frame. 

The possible explanations notwithstanding, the result counts as one of the issues to be discussed in 

bŀƴƻ5ƛƻŘŜΩǎ ǳǇŎƻƳƛƴƎ ŘƛŀƭƻƎǳŜ ŀŎǘƛǾƛǘƛŜǎΥ {ƘƻǳƭŘ ŀŘŘǊŜǎǎƛƴƎ ǿƻƳŜƴ ōŜ ŜƳǇƘŀǎƛǎŜŘ ƛŦ ŎƛǘƛȊŜƴǎ ŀǊŜ ǘƻ 

be involved in the discussions on the use and development of nanotechnologies? 
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Figure 8: Age of the respondents, all countries. 

The distribution according to age is shown in the figure above. Most respondents of the survey were 

between 25-34 years old (25,7%); the groups of 35-44-year-olds and 45-54-year-olds were well 

ǊŜǇǊŜǎŜƴǘŜŘ ǘƻƻΦ hƴƭȅ лΣн ҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ȅƻǳƴƎŜǊ ǘƘŀƴ му ȅŜŀǊǎΦ wŜŀǎƻƴǎ ŦƻǊ ȅƻǳƴƎǎǘŜǊǎΩ 

lack of participation can be estimated as follows: As most of them attend school, they cannot fill out 

ǘƘŜ ǎǳǊǾŜȅ ŘǳǊƛƴƎ ǘƘŜƛǊ άǿƻǊƪƛƴƎ ƘƻǳǊǎέΦ ¢ƘŜȅ ǿƻǳƭŘ ƘŀǾŜ ǘƻ Řƻ ǎƻ ƛƴ ǘƘŜƛǊ ŦǊŜŜ ǘƛƳŜΣ ǿƘŜǊŜ 

answering such a survey might not be their first priority. Paper questionnaires handed out in schools 

and cooperation with teachers could thus be a more suitable way for reaching the under-18-year-

olds. Even more beneficial might be to motivate the youngsters to get familiar with nanotechnologies 

in a more direct way: their preferences could be elaborated on during MINT-days, fairs for students, 

special projects or exhibitions. In the sense of best practice, such engagement activities are 

evaluated and carried out within the WP4 ς EDUCATE of NanoDiode21.  

Considering the older age groups, the 55-64-year-olds as well persons with 65 years and above, the 

άŘƛƎƛǘŀƭ ŘƛǾƛŘŜέ ƴŜŜŘǎ ǘƻ ōŜ ŘƛǎŎǳǎǎŜŘΦ 9ǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ƎŀǇ ƻƴ ŎƻƳǇǳǘŜǊ ŀƴŘ ƛƴǘŜǊƴŜǘ ǳǎŜ ƛǎ ŎƭƻǎƛƴƎ22, 

the older population groups are still less likely to participate in internet-based dialogues, such as an 

online survey. If the older citizens are to be involved in a more representative way, telephone 

ƛƴǘŜǊǾƛŜǿǎΣ ǇǊƛƴǘŜŘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ƻǊ άƭƛǾŜ ŘƛŀƭƻƎǳŜǎέ ŎƻǳƭŘ ŎƻƳǇƭŜƳŜƴǘ ƻƴƭƛƴŜ ŀǇǇǊƻŀŎƘŜǎΦ  

                                                      
21

 See Schuurbiers, D. et al (2014): Developing Innovative Outreach and Dialogue on responsible nanotechnologies in EU civil 

society (NanoDiode). Action Plan for WP4 ï EDUCATE: Professionalise Education and Training. http://www.nanodiode.eu/wp-

content/uploads/2014/04/NanoDiode_WP4_Action_Plan.pdf 
22

 In Germany, for instance, persons above 65 years are far less likely (41 %) to use internet than the younger age groups are 

(in average 69 %). (Statista 2014: Deutsches Bundesamt für Statistik. 

http://de.statista.com/statistik/daten/studie/4374/umfrage/internetnutzung-nach-altersgruppen/) 
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Table 4: Age of the respondents according to countries, all countries; countries differentiated.  

When comparing the age groups in the partner countries, no significant differences can be observed. 

Most countries follow the structure of the main sample. Only Austria and Poland show different 

distributions: In both countries, the younger age groups (18-25- and 25-34-year olds) are represented 

stronger than in the other countries23. Accordingly, the samples of both countries included less of the 

older participants (of 65+ years), of which France and Italy had the highest shares24. Again, this may 

be due to the differences in the national survey distributions. The numbers might however highlight 

differences in public involvement that could be elaborated on later: Does the engagement of older 

population groups need to be emphasised in countries such as Austria and Poland?  

TƘŜ ǉǳŜǎǘƛƻƴ άƘƻǿ ƻƭŘ ǿŜǊŜ ȅƻǳ ǿƘŜƴ ȅƻǳ ǎǘƻǇǇŜŘ Ŧǳƭƭ-time educatiƻƴέ ǿŀǎ ǳǎŜŘ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ǘƘŜ 

background education of the respondents. This form of education measurement was first developed 

by the Eurobarometer for dealing with the huge variety of the European educational systems. As the 

age of leaving educational institution is measured, no specific degrees are identified. Instead, 

education levels are compared through mathematical values. Even though some respondents 

criticised the question as being difficult to understand, it does provide a better comparability than 

asking schools or grades would have. The question thus improves comparability with the trade-off of 

complexity. 

 
Table 5: Age when finished education, all countries; countries differentiated. 

 

                                                      
23

 Austria 18-24 years: 9,4%; 25-34 years: 39,6%; Poland 18-24 years: 19,3%; 25-34 years: 41,7%. 
24

 Again, as the study and the sample are not designed to make representative claims of the countriesô populations, no 

weighting is employed; instead a differentiation between the age groups is used. 

Country -17 years 18-24 years 25-34 years 35-44 years 45-54 years 55-64 years 65+ years Sum

Austria 0,0% 9,4% 39,6% 32,1% 13,2% 3,8% 1,9% 53                

France ,5% 6,6% 23,5% 19,7% 22,4% 12,0% 15,3% 183              

Germany ,7% 5,2% 25,5% 22,9% 20,3% 21,6% 3,9% 153              

Italy 0,0% 3,0% 19,6% 22,6% 22,6% 17,1% 15,1% 199              

The Netherlands 0,0% 1,0% 15,6% 32,3% 25,0% 17,7% 8,3% 96                

Poland 0,0% 19,3% 41,7% 19,3% 9,4% 8,3% 2,1% 192              

All countries ,2% 6,9% 25,7% 24,5% 20,3% 14,4% 8,1% 1.118           

Age

Austria France Germany Italy
The 

Netherlands
Poland Spain All

25 % 23 22 25 24 23 24 23 23

26 24 28 25 24 25 25 25

30 25 30 27 26 28 27 28

n 53 175 151 187 96 169 68 1069

Age when finished education in years (Median and percentiles)

Median = 50 %

75 %
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The overall view in the Table 5 shows that most of the respondents finished their education in the 

mid-20es. This implies that most of the survey participants have either studied or attended more 

than one professional education. Although the median age when finishing education varies slightly 

between the countries, the level of education within the sample is too high and does not represent 

the general education levels of the respective countries. As the sample does not need to match the 

criteria of representativeness, the implications to this study are limited. It does however need to be 

discussed why people with higher education were more likely to participate in the survey. 

It can again be stated that nanotechnologies are a complex socio-technological issue, from which 

many citizens do not know that much about. It can be assumed that the nanotechnology knowledge 

is higher among those with higher education (at least because of the fact that in most schools 

nanotechnologies have not been part of the curricula, whereas people studying in polytechnics and 

universities are more prone to be confronted with the subject). It could be thus argued that the 

educated parts of the population are more prone to take part; e.g. either because they hold more 

views on nanotechnologies they wish to express and/or consider the use of technologies as an 

important issue that needs to be publicly discussed. For achieving a balanced participation it is 

central that dialogues succeed in including the population groups with lower education as well. A 

possibility could be to approach different kinds of workplaces or community centres.    

¢ƘŜ ƭŀǎǘ ŀǎǇŜŎǘ ǘƻ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ ǎŀƳǇƭŜ ƛǎ ǘƘŜ άǎǳǊǾŜȅ ŦŀǘƛƎǳŜέ many 

NanoDiode partners were confronted with when disseminating the survey. Compared to the efforts 

made in the dissemination and the numbers of citizens approached, the response rates remained 

quite low. As the opinions of citizens are today continuously polled by the media, by different 

websites and projects and as answering always requires investing time and energy, it is easy to 

understand if one becomes tired to the opinion measurement. Considering the importance however 

attached to public dialogue in the nanotechnology field, it is thus imperative to establish clarity on 

where the different survey and dialogue results do feed in to and communicate this in an 

understandable way. If the public is to be motivated to engage themselves into a discussion, the 

citizens need to know why they should participate.   

  



 

  NanoDiode - Grant Agreement no: 608891 ï 28-11-2014 / WP2 / T2.1  31 

4. Taking a closer look: Country reports 

During the last months of the NanoDiode online survey, 10 guided in-depth interviews were carried 

out in six NanoDiode partner countries: in The Netherlands (by De Proeffabriek), in Germany 

(University of Stuttgart), Austria (BioNanoNet), Italy (AIRI/Nanotec IT), France (CEA) and Poland 

(Nanoscience Support - Nanonet) for deepening the survey results. In order to fully tap their 

explanatory potential, the interview partners included not only familiar members of the national 

nano-communities ς representatives of the industry, science, public organisations and CSOs ς but 

also lay consumers, journalists, artists and philosophers. The average interview time lay between 45 

and 60 minutes. 

The aim of these interviews was to explain and reason arguments, expectations and concerns 

brought forward by the survey participants: what kind of patterns of thought lie behind these public 

perceptions? Furthermore, the interview partners provided insights into the overall public 

perception of nanotechnologies in their home countries as well as on the important question of 

responsiveness, common to all surveys and other dialogue and outreach activities.  

According to the concept of Responsible Research and Innovation technology research and public 

regulation of technologies should be responsive to public opinion. It thus imperative to develop 

understanding on the role public opinions should have in research and policy-making and on how 

exactly the different opinions should feed into these processes. This is what citizens, who invest their 

time in surveys or dialogues, expect, too.  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ά/ƻǳƴǘǊȅ ǊŜǇƻǊǘǎέΣ ǿǊƛǘǘŜƴ ōȅ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ bŀƴƻ5ƛƻŘŜ ǇŀǊǘƴŜǊǎΣ ŘƛǎŎǳǎǎ ǘƘŜ ǎǳǊǾŜȅ 

results essentially from a national perspective. In discussing the national public perceptions they 

highlight the differences between the national and European opinions as well as the current state of 

the nano-debates in the country. In doing so, they contain views and insights that might not be at 

one with the views of the entire consortium or with the overall aims of the NanoDiode project.  
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4.1 Country report: Austria / BioNanoNet (BNN)  

 

PUBLIC PERCEPTION OF NANOTECHNOLOGIES IN AUSTRIA  

The general public perception of nanotechnologies in Austria can be considered rather neutral. As 

mirrored in the survey responses, the Austrian society contains both positive and negative extremes 

ōǳǘ Ƴŀƴȅ άŘƻƴΩǘ ƪƴƻǿǎέ ǘƻƻΦ One of the interviewees concluded ǘƘŀǘ ǘƘŜ άΩDƻƴΩǘ ƪƴƻǿΩ answers 

illustrate the honesty of Austrians: they really respond what they think, but are now facing a new, 

critical topicέ. The results show that technologies and applications near the human body (cosmetics, 

food) are seen more critically than technologies that do not intervene with our bodies in the same 

way (e.g. electronics). .ŜȅƻƴŘ ƻƴŜΩǎ ƻǿƴ ōƻŘȅΣ ŦŜŀǊ ŦƻǊ ƴŜƎŀǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ƻŦ 

nanotechnologies is remarkably common among the Austrian respondents. One interviewee 

described the general attitudes of many Austrians towards new technologies: ά¢ƘŜǊŜ ƛǎ ŀ ŎŜǊǘŀƛƴ 

amount of technophobia in Austria. People do wish new solutions in different fields of society, but do 

not see the role of new technologies in developing these solutions - the connection ƛǎ ƳƛǎǎƛƴƎΦέ 

The general perceptions of those who took part in the interviews were positive. Most of the 

interview partners told that they know something about nanotechnology. vǳŜǎǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ƻƴŜΩǎ 

source of knowledge arise: it is interesting to ask whether the positive assessments are due to the 

fact that one works in the area of nanotechnologies or because of the better access to information. 

One of the interview partners admitted that άΦΦΦƛǘ is surprising for me that a relatively high proportion 

of the respondents chose ΨŘƻƴΩt knowΩ. Is this because they really have no opinion on the subject or 

because of the difficulty of answering such a questionΚέ  Some interview partners brought forward 

ǘƘŜ ƴƻǘƛƻƴ ǘƘŀǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ƻƴŜΩǎ ǊŜŀŘƛƴŜǎǎ ǘƻ ƛƴǾŜǎǘ time for such a survey, questions could be 

answered in seconds or after long consideration. The results of the survey were therefore viewed 

with criticism.  

Last, the interview partners addressed the difficulty of motivating Austrian citizens to take part. 

Despite several initiatives and the dissemination of the survey through various networks, the 

response rate in Austria remained low. This was explained by a lack of interest both in technology 

assessment and in public surveys.  
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DISCUSSION OF THE SURVEY RESULTS: AUSTRIA  

 
Figure 9: Respondents' views on nanotechnologies' impact on different areas of life, all countries / Austria.  

In the survey the Austrian respondents saw impacts to health and environment in a far more critical 

light than effects on economy. According to the interviewees, this did not come as a surprise: the 

Austrian national research agenda (EHS programme) focused from the beginning on environment, 

health and safety. Compared to other Europeans, the Austrians might therefore be more aware on 

such issues. Especially when it comes to environmental aspects, the Austrians stand out: over 35% of 

the Austrian respondents fear that negative effects on the environment. The interview partners 

identified a number of possible, non-nanotechnology-specific reasons for this. Not only do Austrians 
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value their region and environment, the environment is very much protected too. Austria is also to a 

large extent dependant on tourism: skiing, hiking and thermal spas are all in fashion and allow many 

people to enjoy nature and appreciate clean air and fresh water. Furthermore, the popularity of 

regional and organic products has made Austrians more conscious of the environment.  

In other sectors such as economy, health, safety and future generations the impacts anticipated by 

the Austrian respondents are similar to those of the overall EU sample. The interview partners 

concluded that the views expressed here were not that surprising. According to the interviewees, the 

relatively high amount of άŘƻƴΩǘ ƪƴƻǿέ -answers would be due to the fact that nanotechnologies 

count as emerging technologies. Little information has been communicated to the greater public yet. 

Some interviewees commented however that the responses and associations of the respondents are 

probably not that nano-specific and rather common for all technological developments: άthe results 

of questionnaires on any other technologies would look ǘƘŜ ǎŀƳŜέ. 

The interviewees agreed that public perceptions such as the survey results should indeed be reacted 

on. Neutral, independent bodies (e.g. councils of experts) were suggested for evaluating the available 

data and for making nanotechnology information available and easily understandable for the public. 

The general aim should be that the society is informed about nanotechnologies, their benefits, risks 

and different fields of application. For this reason, data should be provided both by scientists and the 

industry. Considering the different aspects that should be communicated, some interviewees stated 

that the fact that nanotechnologies are not necessarily new and that nanomaterials are present both 

in nature as well as in consumer products already on the market (e.g. sunscreens) should be 

highlighted. Furthermore, some interviewees concluded that the advantages of nanotechnologies 

have not been discussed enough yet.  
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Figure 10: Respondents' views on the use of nanotechnologies in different areas of innovation, all countries / Austria. 

When it comes to the different areas of innovation, the preferences of both the overall sample and 

of the Austrian respondents match the expectations of the Austrian interview partners. The 

acceptance of technologies is greater in sectors which are seen to bring clear benefits for the public. 




































































































































