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Presentation
Dear readers,
After enjoying our summer holidays and a well deserved break from our duties
in labs, academia or industry, we all face the awakening of this brand new
autumn season with high spirits and brilliant expectations. As always, we really
thank you for being there and for having a look to this new issue of
BCNanoscopies newsletter, the joint effort of the TEM-materials and
Nanometric Techniques Unit of the CCiTUB.
This number is slightly different than the previous ones; in this eighth release
we have removed the Interview With section to have plenty of space for three
really interesting articles that we are sure you all will enjoy. To begin with, and in
line with the previous numbers of BCNanoscopies, we keep on highlighting the
importance of dealing with laboral risks from the point of view of
nanotechnology, stressing the point that nanomaterials can pose new an
unprecedented challenges in terms of regulations and public health. We really
thank the collaboration of the Departament d’Empresa i Ocupació de la
Generalitat de Catalunya for leadering this article and opening the door to
future cooperative actions.
For those of you that have an interest in the social role of science in general
and nanotechnology in particular, we are proud to bring you a couple of papers
that show how this new and exciting field of knowledge should be shown to
citizenship in order to ensure that its full implications are well understood, so
we all can be part of the new society of knowledge that is already coming. We
thank Miguel García Guerrero (University of Zacatecas, Mexico) and Javier
Gómez Ferri (University of Valencia) for their worthy contributions.
This BCNanoscopies number has had the collaboration of the Institute of
Nanotechnology of the University of Barcelona (IN2UB), who has always been
very supportive during the whole process of development of this electronic
newsletter.
We desire you the best for this new course that has already begun. See you in
the next issue !

About the cover: Polymer nanoparticles on mica.
Courtesy: Jordi Díaz Marcos. Nanometrics Thecnics Unit. CCiTUB .

The CCiTUB are a research infrastructure facility at the University of Barcelona with the main goal to support research and innovation in the areas of chemistry,
materials sciences and biosciences. In order to accomplish this goal, we provide state-of-the-art characterization technologies and specializing technological advice to
both the research community and industry. An important part of our attention is devoted to methodological research in the above mentioned areas, aimed to improve
both the capabilities and infrastructure of our centers. We also aim to enforce the university-industry relationship and promote innovation and technological transfer
by participating in agreements and R+D+i projects with industry. Finally, we offer training courses and workshops regularly and are involved as partners in different
European and International Infrastructure Networks.
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Engaging citizens in nanoscience and nanotechnology
Javier Gómez Ferri

(Dep. Sociologia i Antropologia Social, Universitat de València)

Expertise in Methodology of Social Research and Anthropology

The task of science is to obtain rigorous and
reliable knowledge about nature and social or
human reality, and to use this knowledge to
intervene in them. Science is interested in
understanding carbon atoms, stem cells, dark
matter, academic failure, single-parent families,
political revolutions, or the red palm weevil pest.
Within the field of nanoscience and
nanotechnology (N&N) is not only interesting to
comprehend what occurs on the nanometric
scale, but also to understand the attitudes,
knowledge and beliefs that people have regarding
the nanoworld or the nanoscale. For example,
what they know and what they don’t know, from
where and how they obtain information, or their
expectations, including the risks and advantages
that they believe will be derived from N&N
research, and especially from its applications.
And it also tries to provide some explanations
about all of this. Why ?.
The motivation behind understanding what
people believe, feel, think or do regarding N&N
can be understood from the Aristotelian view
that all human beings have the desire and
capacity to know. Human beings are curious by
nature; and science can be considered the social
organization of this curiosity. However, research
on knowledge in fields such as psychology,
sociology or neurology has revealed that there is
far more behind the desire to know and the
acquisition of knowledge. Without delving into
this subject here, it can be stated that there are
diverse factors behind the will or desire to know;

and many of them are highly pragmatic.
For example, there are various reasons why it is
important for individuals living in the knowledge
society to understand basic aspects of science
and technology, as well as their functions. These
obviously include economic, political, civic and
social reasons. Achieving an educated and wellinformed population benefits the individual
citizens and the society as a whole, as well as
enhances the prestige and power of a country
and is a boon for the growth of its GDP. On the
other hand, public opinion can legitimize or
hinder certain scientific or technological options
or lines of research.
Recent cases that clearly illustrate the powerful
impact of negative public opinion are nuclear
energy and the areas of biotechnology related to
the genetic modification of organisms, especially
in the case of agricultural plants and other
foodstuffs; the GMOs. Another instance in
which communication with the public was poorly
managed was the food crisis caused by “mad cow
disease”. These are all cases in which public
opinion was not adequately taken into
consideration [1].
In this regard, N&N is the first scientifictechnological area which has shown interest and
concern about its social perception. This concern
is likely more instrumental or strategic than
altruistic, the goal of which is to avoid the social
stigmatization that has hindered other areas of
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scientific development and innovation. More
realistically, this concern should be considered
within the context of the changing relations
between science and society. Today these
relations are quite different than they were in
other eras, characterized by a decline in and
reconfiguration of the traditional roles of laymen
and scientists [2]. One of the best ways of
illustrating this transformation, which is
representative of advanced modernity, is through
the Kantian metaphor of the “Copernican
revolution” [3], according to which the public has
gone from occupying the margins to being in the
central position at the axis of this relationship.
In the case of N&N, although abroad range of
studies
on
public
understanding
of
nanotechnology has been carried out on the
international level quite early, specifically from
2001, none have been carried out in Spain. The
few available data come from European
Commission Eurobarometer surveys, which
provide quantitative data for over a decade on
public understanding of nanotechnology in
Spain. There are a total of five four-year surveys:
2001, 2002, 2005, 2010.Also available is the
recent work of P. Serena and J. Tutor [4]
evaluating the diffusion of information on N&N
in Spain, and that of G. Veltri [5], which studies
how nanotechnology is portrayed by the Spanish
press.
The most notable traits garnered from these data
are that there is a great deal of ignorance among
the Spanish population regarding N&N, which
has been sustained over time, and the prevalence
of a moderately positive attitude – more
optimistic than pessimistic – which reflects the
general tendency detected in all the countries
surveyed. According to the most recent data
available, almost 70% of the Spanish population
has never heard of N&N; this does not mean
that the other 30% know what it is, just that they

have heard the terms mentioned. Furthermore, in
Spain there have been no public manifestations
of opposition, as have occurred in other
countries such as France, Switzerland or Mexico.
In fact, in Mexico there have even been a series
of attacks on N&N centres and researchers [6].
However, because it is possible that the surveying
technique produces results which exaggerate the
levels of ignorance, it would be interesting to
carry out research that employs other techniques.
Regarding the low level of controversy that has
arisen around N&N to date, Brossard y Scheufele
[7] propose that it is due in large part to the fact
that the areas of application have not been
particularly controversial, as would be the case in
the agro-food sector. In fact, recent studies [8, 9,
10] show that in contrast to the cautious
optimism that characterizes the attitude toward
nanotechnology,
ambiguous
or
directly
pessimistic attitudes are displayed in certain
societies, such as Switzerland or France, where
food is concerned.
The initial concern to figure out what public
opinion knew and thought about N&N left
everything related to the social communication of
the field in the background, and now this aspect
has become the priority. There are various
challenges and problems that must be dealt with
in this respect. Like all scientific fields, N&N
presents a series of difficulties to public
understanding. Among these difficulties the most
notable are:
• The scale,
• the fact that they deal with processes occurring
at the quantum level,
• the fact that it is an emerging field, and
• the breadth and extension of fields involved,
since it is not limited to a single science or
technology, but rather is a converging
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multidisciplinary space.
In addition to these concerns, which are the most
prominent, others include [11]:
• the absence of studies on public comprehension
and communication of N&N in Spain,
• disagreements on public perception by the
scientific community,
• the Spanish population’s lack of interest in
science in general,
• the lack of communication and dissemination
activities by N&N,
• Spanish scientists’ lack of education in the
public communication of science,
• the lack of participation in social, ethical, legal
and environmental aspects,
• the lack of awareness about the possibilities
offered by the new information and
communication media.
Among the new forms of science and technology
communication, activities aimed at promoting
participation and governance in the form of
dialogue and engagement are increasing. However,
in addition to surveying the knowledge and
attitudes about science, it would also be
interesting to keep in mind what practices are
being carried out along these lines, as well as the
attitudes and predispositions of both citizens and
scientists.
The Fig. 1 displays the different points of view
offered by citizens when asked about their level
of agreement on topics concerning what was just
mentioned. It shows that the majority of the
Spanish population (40%) think that decisions
about science and technology should be made by
scientists, engineers and politicians, and the public
should be informed about them, which is above
the 36% average in the European Union. Finland,

Denmark and Germany are the European
countries most in favour of consultations with the
public about science issues. On the other hand, in
Cyprus, Norway, Greece and Slovakia half or
more respondents agree that decisions about
science and technology should be made by
scientists, engineers and politicians, and the public
should be informed about these decisions.
According to the report, there is “little difference
across the social groups although those who are
more informed about science are more likely to
wish that the public be consulted and public
opinion be considered when making decisions”.
According to our research, nanoscientists and
nanotechnologists have a more positive
disposition toward public participation in
decisions regarding N&N [11] than the public
itself (Fig. 2). The great handicap that the
scientists see is the general lack of understanding
of science, which in the case of N&N is even
greater than in other subjects and issues.
For all these reasons, it is important for social
research to look into questions of education and
communication, not just of the public, but also of
the political representatives and the business
sector. But nanoscientists and nanotechnologists
should also get involved and collaborate in
activities disseminating information about their
field. Having the researchers involved is a factor
that would generate trust in the public. Now, right
at the beginning of the development and
implementation of the nanotechnologies, is a
good time to channel the issue in a realistic and
rigorous way, through a policy of dissemination
and clear and transparent communication that
does not exaggerate the possible benefits, nor
minimize or hide the possible risks.
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Fig. 1.- Which of the following public involvement do you think is appropriate when it comes to decisions
about science and technology? Science and Technology, Special Eurobarometer 340 / Wave 73.1(EU, 2010).

Fig. 2.- Level of agreement with the following roles for the public.
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