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Abstract During the last few decades we havewitnessed
a proliferation of exercises dealing with the public partic-
ipation of citizens in various different dimensions of their
societies, including issues of science and technology. On
the one hand, these mechanisms provide more robust
forms of public engagement with matters that were tradi-
tionally dealt with by experts; on the other hand, they raise
concerns relating to their design, efficiency or potential for
the empowerment of citizens. As part of the EC-funded
project DEEPEN (Deepening Ethical Engagement and
Participation in Emerging Nanotechnologies) a research
team in Coimbra, Portugal, was put in charge of identify-
ing the ethical and social “impacts” of emerging nano-
technologies, transforming the traditional focus groups
through the incorporation of two methodological innova-
tions: the Pedagogy of the Oppressed and the Theatre of
the Oppressed. This article reflects on the outcomes and

complexities of the introduction of these two methodolo-
gies. Since the participants had little or no information on
nanotechnologies, we reflect on the politics of these focus
groups by exploring how issues of intervention, subjec-
tivity, representation and agency were interconnected dur-
ing this exercise of public participation in Science and
Technology, analyzing the role of social sciences in de-
veloping nanoethics.

Keywords Focus groups . Pedagogyof theOppressed .

Theatre of theOppressed . Performativity . Nanoethics in
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Introduction

During the last decades, numerous devices of public
participation have been developed at a multiplicity of
institutional levels. Their number, complexity and di-
versity of institutional and political contexts generated
substantial academic interest.

The configurations of these procedures are diverse,
including participatory budgeting, consensus conferences,
citizen juries, deliberative events or focus groups. These
mechanisms can be distinguished according to: their bu-
reaucratic and institutional characteristics; the political pro-
jects they promote; their efficiency; implications on gov-
ernance at local, regional and national scales; their “ob-
jects” (territory, environment, health, science); their poten-
tial for emancipation and inclusiveness; the relationship
between lay people and experts; the links between partic-
ipatory and representative democracy. These mechanisms
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can also raise issues of representation and dangers of
manipulation and co-optation or even create pathologies
in participants.

The above mentioned issues illustrate the political
dimension of their design, the methodologies that are
used, and the actions of facilitators or the formats for
self-expression. This means that the role of those in
charge of organizing such mechanisms is political –
their interventions are part of an assemblage that allows
the emergence of participatory (and hopefully critical)
subjectivities. Therefore, the aim of this article is,
through the case study of public participation in nano-
technologies, to reflect on the productive dimension of
social sciences’ methods concerning the “politics” of
participatory mechanisms related to nanotechnologies.

As part of the research project DEEPEN (Deepening
Ethical Engagement and Participation in Emerging
Nanotechnologies), funded by the European Commis-
sion, a research team in Coimbra, Portugal, set out to
“identify” ethical and social concerns on nanotechnol-
ogies through participatory procedures in 2008. The
researchers started out with a version of the classical
focus group approach, but introduced two innovations:
an explicit focus on a dialogical approach to knowledge
production, drawing on Paulo Freire’s Pedagogy of the
Oppressed, and a performative stand on the enactment
of political, social and ethical reflections, influenced by
Augusto Boal’s Theatre of the Oppressed. Participants
were asked to develop performances illustrating matters
of concern [20] to them on nanotechnologies and their
social, political and ethical implications. There were two
main reasons for the introduction of these methodolo-
gies: first, we aimed at generating situated forms of
ethics, where concerns with nanotechnologies would
be entangled with the social, political and cultural “sit-
uation” of the participants, instead of being disengaged
forms of deliberation; second, we wanted to experiment
with alternatives to mainstream participatory mecha-
nisms – instead of limiting these exercises to unending
processes of discussion and verbalization, we intro-
duced the possibility of “translating” ethical and social
concerns into performances, in such a way that the
participants would be able to exchange roles between
themselves, generating stronger and more imaginative
forms of inter-subjectivity and self-expression.

The initial section of this article reflects on public
participation in science and technology, including remarks
on nanotechnologies. Afterwards we engage in a theoret-
ical discussion on issues of technology, methodology and

intervention in Science and Technology Studies (STS),
followed by an explanation of the two methodological
innovations that were implemented.

The following section provides an empirical analy-
sis of the participatory mechanism we developed.
Some information is offered on the organization of
sessions, followed by the main topics that emerged
during the discussion and a detailed picture of the
performances.

In the discussion, we reflect on how our methodo-
logical choices affected the outcome of the focus
groups, reflecting on their political aspects, including
remarks on the limitations of our exercises and the
complexities of our “engaged” approach towards these
forms of public participation.

Public Participation in Science and Technology

In recent years, there has been a major trend in Western
democracies to bring sciences to the public, promoting
the proliferation of what Callon et al. [8] describe as
hybrid forums, including forms of participatory technol-
ogy assessment such as foresight exercises, scenario
workshops and the participatory development of tech-
nologies. They involve different forms of what Irwin
and Michael [19] call ethno-epistemic assemblages:
ways of bringing heterogeneous actors together,
allowing innovative configurations of knowledge and
practices to open up spaces for the emergence ofmatters
of concern [20] – ways of articulating the cognitive, the
ethical and the political in heterogeneous processes
characterized by uncertainty.

Unlike what was known within STS as the “deficit
model” of the relations between citizens and science –
based on an asymmetric relation between knowledge-
able experts and uninformed publics, addressed
through top-down initiatives in science education and
popularization – recent approaches to public engage-
ment with science acknowledge the capacity of citi-
zens to draw on their own experiences and capacities
to engage in critical and productive ways with scien-
tific knowledge and expertise. This provided the
breeding ground for concepts such as “citizen science”
and for new forms of public knowledge [8,18,19].
These, in turn, have been increasingly regarded as
providing relevant contributions to the information
and legitimization of decision-making concerning sci-
ence, technology and expertise, especially those forms
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with more significant implications from the point of
view of financial resources and social consequences.

Public Participation in Nanotechnologies:
The DEEPEN Project

Despite the promise of nanotechnologies and the con-
siderable economic investments involved, it is difficult
to engage the public regarding the implications of nano-
technological research, and without a visible effort to
involve citizens these products could have a low level of
acceptance in society, with a consequential retraction
from consumers, as with GMOs ([4]: 128). Emerging
technologies allow us to explore aspects related to imag-
inaries, priorities, governance and regulation of science
and technology, and public participation in nanotech-
nology should include a variety of cultural, social and
technical perspectives ([22]: 270). As a consequence of
the controversies surrounding GMOs, there are now
several techniques to involve the public in decision
making, such as focus groups, referendums, citizen
juries and deliberative mappings ([27]: 21).

A new consensus is emerging, rejecting the old
“deficit model”, associated with more traditional ver-
sions of the public understanding of science,
according to which an undifferentiated public, charac-
terized by ignorance, would have to be “educated” by
scientists and specialists in order to “understand” sci-
ence and technology. Consequently, and from 2005
onwards, several exercises on public engagement with
nanotechnology have been undertaken, such as citizen
juries, consensus conferences and focus groups ([5]:
388). As Hamlett and Cobb recognize, “many theorists
call for more robust forms of public involvement that
focus on active deliberative practices by ordinary cit-
izens” ([16]: 630), and the aim of some of these new
participatory mechanisms is to provide more robust
forms of public engagement.

The focus groups organized in Portugal are
forms of public participation in science and tech-
nology. Since the participants did not have any
contact with nanotechnologies, or a very clear no-
tion of what they were, the exercises were not mere
compilations of pre-existing concerns, but mecha-
nisms of collective constitution of ethical and social
concerns with nanotechnologies. This means that
our task, as social scientists, implied explicit forms
of intervention to generate matters of concern, rais-
ing a set of methodological issues.

Methodology and Intervention: Contextualizing

Methodological Innovations

Some authors suggest that there was a turn to ontology
in STS [26,28], illustrating the political role of socio-
technical interventions. The notion of ontological pol-
itics, coined by Mol [24], suggests that “(…) reality is
manipulated by means of various tools in the course of
a diversity of practices” ([24]: 77) – different medical
practices enact distinct versions of the body. The nor-
mative dimension of interventions was also explored
by Callon regarding economic markets. Drawing on
the notion of performativity, he argues that economics
and the economy co-constitute themselves – the disci-
pline contributes to the framing of economic institu-
tions, such as markets; therefore, the laws of the mar-
kets are not in the nature of society or humans – they
emerge due to regularities established through actions,
including those of economists ([6]: 46–47).

The turn to ontology, reinforcing the performative
role of scientific and social interventions, has obvious
consequences on how we think about methodology.
According to Law, methods multiply reality – they are
not mere technical and neutral devices, in fact “[meth-
od] is performative. It helps to produce realities. (…)
The issue becomes how to make things different, and
what to make” ([21]: 143). Along similar lines, Mol
suggested that we should think of methods as media-
tors, actively interfering in the world ([25]: 155),
which inevitably transforms the role of social scien-
tists: “Our work, together with the actors, is to multi-
ply possible worlds through collective experimenta-
tions and performations” ([7]: 53).

By recognizing that method is neither neutral nor
innocent, as social scientists we were aware that our
methodological choices would matter, therefore we
resorted to two methodologies reflecting broader so-
cial and political implications – Freire’s and Boal’s
approaches reflect citizens’ experiences of the world,
allowing them to become critical and engaged subjects
through forms of self-expression that go beyond tra-
ditional forms of (verbal) deliberation.

Pedagogy of the Oppressed

Freire became known worldwide through his innova-
tive and humanist method for adult literacy, initially
used in the 1960s in Latin America and later expanded
to other parts of the world. He criticized procedures
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dependent on textbooks, involving the mere reproduc-
tion of a priori contents, detached from the living
experience of students. When treated as “receptors”
of information, students become passive recipients, an
empty box to be “filled” with “knowledge”. He de-
scribed this type of education as banking education.

Freire advocated the critical questioning of daily
life and experience through a process he labelled as
“conscientization” (critical consciousness) – the “pro-
cess through which human beings are critically part of
the transforming action” ([13]: 131). The learner
shares with the teacher knowledge that is not available
to the former, requiring a suspension of the traditional
teacher/student asymmetry. The production of knowl-
edge becomes a shared and dialogical process.

The starting point of his method is the life world of
students ([12]: 112–122). A set of generative words are
chosen to start the process, selected from the students’
daily vocabulary, taking into account aspects such as
phonetic richness or even their potential for social, cul-
tural and political engagement. Specific existential situ-
ations, illustrating concrete problems, are formulated
through the use of generative words – the particular
experiences of students are considered relevant.

Theatre of the Oppressed

The second methodological innovation concerned the
introduction of elements of the Theatre of the
Oppressed, as conceived by the Brazilian playwright
Augusto Boal, consisting of a set of procedures that
aim at identifying and solving problematic social and
personal situations. It seeks to recover the “original
spirit of art”, as a form of building common experiences
envisioning liberation and emancipation ([1]: 119).
Oppression is defined in a broad way, including social,
political, cognitive or personal forms of limiting or
suppressing the capacity for expression and action.
Practically, this comprises two aspects: 1) the spectator
acts again (becoming a spect-actor); 2) the property of
characters by “professional” individual actors is broken
(ibid: 123). The spectator returns to the stage, acquiring
agency in such a way that others in the same situation
can identify and become actively involved in the theat-
rical performance, preparing themselves for action in the
“real” world (ibid: 122).

Different forms have been developed ([3]:3), but the
most popular one is called “Forum Theatre”. It begins
with the narration of a social/political problem with a

difficult solution, followed by a performance illustrating
the problem and a possible outcome, usually reproduc-
ing the initial state of oppression ([1]: 139) and the text
should allow spect-actors to identify the views of each
character.

By the end of the presentation, the participants are
asked if they agree with the solution. A negative answer
will allow a re-enactment. Every criticism should be
enacted, rather than verbally formulated, through the
replacement of the characters and a replaying of the
original presentation. The outcome will be a confronta-
tion between possible solutions – those from the initial
group of performers and those from the spect-actors,
replaying the performance, opening up the space for
deliberation. One of the initial performers, or someone
offstage, takes a key role in this process, that of the
Joker, explaining the rules of the game, correcting pro-
cedural mistakes and encouraging the participation of
spect-actors ([2]:243). The forum should finish with a
presentation, prepared by the spect-actors, of a “model
of action for the future” (ibid: 245).

The following example took place in Chombote,
Peru, during the 1970s ([1]: 139–141). It concerned a
young man who was forced by his boss to work twelve
consecutive hours every day at a fish meals factory. The
“problem” that the ForumTheatre addressed was how to
fight labour exploitation. The young man thought that
the solution was to fill the machine with excessive fish,
thus breaking it; while it was being fixed, all the workers
could rest.

The scene was initially stated by the actors, who
represented the workers, the boss and the foreman, and
the stage resembled the fish meals factory. They were
discussing a solution to the problem and followed the
initial solution given by the youngman, thus overloading
the machine and breaking it, giving the workers a couple
of hours to relax. After the scene was staged, the audi-
ence (the factory workers) was asked if this was the best
solution, and the answer was no. Afterwards, the Theatre
Forum technique was applied – different spect-actors
were brought to the stage and replaced the actor
portraying the young man, re-enacting different re-
sponses. The first two solutions consisted of destroying
the factory (through a bomb) and going on strike. In both
cases, the participants realized that these outcomes were
not good enough – if the factory was destroyed, they
would become unemployed, and going on strike would
mean that the boss could find new workers to replace
them, due to the high unemployment rate.
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The third and final solution was the constitution of
a union to negotiate workers’ demands, setting up
mutual funds and improving work conditions. All the
participants considered this to be the best decision,
providing them with a good model for future action.

The Focus Groups

Organization

After presenting the theoretical background and the
methodological innovations, we now explain how the-
se focus groups took place. Two sets of sessions were
organized, each one composed of two separate ses-
sions. The participants met at the Centre for Social
Studies of the University of Coimbra, a well known
Research Centre in Social Sciences. A third session
involving both groups was then set up, and each group
of participants was asked to prepare a performance
where their concerns, questions and responses
were made available to the other group. This was
followed by discussion, depending on the various
performative settings

Four groups of participants were constituted on the
basis of their commitment to specific concerns which
were expected to be relevant for their stances towards
nanotechnologies. The groups were paired so that their
concerns and commitments “mirrored” each other –

each pair of groups included a “concerned” and a
“stranger” group. The “concerned” group was constitut-
ed of participants linked to associations, organizations
or movements with some stake in issues which are
expected to be significantly affected by nanotechnol-
ogies. The “stranger” group was composed of partici-
pants who did not have permanent commitments to
organizations or movements – they participated as indi-
vidual citizens engaged in activities/practices likely to
be affected by nanotechnologies.

The sessions involving each of the groups separately
started with a general introduction to the DEEPEN pro-
ject and its goals. Besides the participants, four members
of the research project were present (two of them work-
ing as moderators/facilitators, and two research assistants
providing support). Afterwards, three slides (containing
news articles and general information on nanotechnolo-
gy, its applications, potential benefits and dangers) were
projected on: a) definitions and concepts of nanotech-
nology; b) nanotechnology today; and c) the future of

nanotechnology. This was followed by a discussion of
each slide which then moved towards a general discus-
sionwhere participants were encouraged to draw on their
experiences (following Freire’s approach) to think
through the problems and potentialities of nanotechnol-
ogy. This first session took place on a weekday. Before
the session, participants were handed some information
on nanotechnology. Throughout the session, one mem-
ber of the team took extensive notes of the debate in
order to capture some of the “strong” statements and
ideas emerging. After the discussion, these highlights
were used to identify the main topics for the organization
of the performance.

The sessions reserved for the performances were held
during the weekend. After a brief overview, participants
discussed the key issues arising from the previous meet-
ing. They would then choose one or several topics to be
presented to the other group in the form of a perfor-
mance. At this stage, they were left alone for most of the
time to develop their performances, after being
instructed on the forum theatre technique. Participants
were required to draft a story or script and to develop it
into a presentation.

In the first week, the sessions involved national
leaders from patient/health organizations (including
two physicians), very close to the biomedical paradigm,
and a group of practitioners of activities associated with
the promotion of the “natural” body and healthy life
styles, including a yoga teacher, a vegan, a laughter
yoga therapist and a practitioner of homeopathy and
Reiki. The members of the group advocating the bio-
medical paradigm were selected based on a list of con-
tacts from another research project on patient organiza-
tions, and the “stranger group” was constituted after
calling several alternative and complementary medicine
clinics, including Yoga and Reiki centres.

In the second week, the “concerned” group included
leaders of environmental, social justice and local action
groups, and most of them were representatives of their
associations in Coimbra. The “stranger” group combined
two sub-groups: the first was associated with principles
of autonomy and agency – we identified well-known
figures in Portuguese society, such as union leaders,
scholars with a background in bioethics, or charismatic
figures in education. The other sub-group was composed
of confident believers, selected after conducting a survey
with 60 random subjects, using 17 questions inspired by
a questionnaire from the Wellcome Trust Institute in the
UK. Participants identified as confident believers or
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characterized by autonomy and agency were brought
together as one group. On that weekend, again, two
parallel sessions were held to allow groups to prepare
their performances and, in the afternoon, these were
consecutively run. All the sessions were recorded
through audio and video devices, and the audio files
were transcribed.

The fact that we selected the participants according
to specific stances, political attitudes and life choices
can generate concerns, and Hamlett and Cobb recog-
nize that some problems can arise when advocacy
groups are “called” to participate in deliberative pro-
cedures. As the authors suggest:

“Reliance upon organized advocacy groups to ex-
press public opinion falls prey to the politically stra-
tegic manoeuvrings of interest-group bargaining.
Missing from the political mix is the voice of in-
formed, deliberative citizens who are not already com-
mitted to a specific policy outcome” ([16]: 630).

In the case of our exercises, we had collectives that
included members of patient organizations or social
action groups, and “situated” approaches to ethical
and social concerns and imaginaries of nanotechnol-
ogies were supported by these a priori associations.
Instead of seeking relatively detached and abstract
ethical and social statements, following traditional
approaches to deliberation, our goal was actually to
use the life world, concerns and contexts of the par-
ticipants as filtering mechanisms, leading to their
“conscientization”. Therefore, the fact that some of
these groups had members sharing certain a priori
social and political concerns was fundamental in order
to conduct the exercise.

Themes from the Focus Groups

There were seven topics that cut across all groups: the
novelty regarding the dimensions of nanotechnology;
pollution and other environmental concerns, with in-
puts from the history of other technologies; impacts on
human health, namely concerns with medium- and
long-term side effects; inequalities in access to the
technologies, at national and international levels; is-
sues concerning the access to information; concerns
with regulation and legislation; issues dealing with
control – a set of narratives was produced offering
views either of the control of humans by nanotechnol-
ogy or of the use of nanotechnology to provide more
pleasure or benefits for humans.

Regarding specific issues that emerged in each of
the groups, in group I, aspects such as informed con-
sent, doctor-patient relationships and the definition of
nanotechnology arose as prominent. Within group II,
the issue arose of the possibility that nanotechnologi-
cal advances might jeopardize the very existence of
alternative or complementary medicines. They also
believed that children should be regarded as potential
actors in participatory processes.

Regarding group III, two specific issues stood out:
the direct relationship between technology and wars
for the control of resources and a direct attempt to
connect nanotechnology with social issues. In group
IV, there was a lively discussion on the social and civic
responsibility of scientists.

Some of these issues can emerge during public dis-
cussions on nanotechnology ([9,23]). We should also
note that Hamlett et al.’s conclusions apply to our focus
groups. By going through some of the matters of con-
cern that arose, we agree that:

“Issues of economics, equal access and equity are
important, as are technological impact on personal
freedom, civil rights, and political rights. Ordinary
people have a fairly nuanced and sophisticated view
of the role of new technologies in their everyday lives
and in society at large” ([17]: 12).

However, we should note that our goal was not a
mere discussion of ethical and social concerns, but
their transformation into performances, hoping that
this would permit a more robust engagement and
empowerment of participants, as well as an opportu-
nity to share different perceptions, beyond the frame-
work of verbal discussion.

The Creative Presentations and Performances

Group I (Patient Organizations)

Group I simulated an Ethics Committee. One participant
made an introduction, explaining the difficulty of
treating colorectal cancer, the low life expectancy it
causes and the side-effects of the treatments. The
Ethics Committee would discuss the emerging questions
and ethical and social issues linked to a new
nanotechnology-based treatment (permitting the appli-
cation of localized chemotherapy, not harming healthy
tissues and organs). Then, another member intervened,
praising the therapy and its advantages over convention-
al chemotherapy, suggesting that no special regulation
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was necessary. Existing regulatory mechanisms, cur-
rently used for clinical trials, were perfectly acceptable,
adding that all phases of research had been concluded,
thus the way was open for testing the therapy on
human subjects.

Another member took a contrary position – he was
against the introduction of the nano-based therapy. He
drew on a range of arguments, such as ignorance of long-
term effects, lack of information on whether the animal
models were adequate for extrapolation of results to
humans, absence of effective controls, compounded by
the fact that patient organizations were not part of control
mechanisms, stating possible problems with pollution
and even terrorism.

The last intervention was by the Chairman of the
Ethics Committee. Agreeing that nanotechnology is
revolutionary, he added that it could mean an improve-
ment but also the destruction of mankind. His greatest
concerns were prejudicial uses, so the remedy would
be to act wisely. The selected scenario provided a
setting familiar to all participants of this group, either
physicians or members of ethical committees of pa-
tient associations.

Group II (Alternative and Complementary Practices)

Group II presented a sketch where a child/scientist
who discovered nanotechnology offered it to different
people. Nanotechnology was presented as a box with
many toys inside (benefits and applications of nano-
technology). The Reiki practitioner played a child who
wanted to be a superman, the vegan represented con-
sumers and the Yoga teacher impersonated a famous
doctor.

Initially the Laughter Yoga therapist presented the
benefits of nanotechnology –ending wars, famine, dis-
ease or suffering, stating some benefits for the con-
sumer. Then she took an artefact – a duct tape – from
the box and handed it to the vegan.

The vegan/consumer enumerated negative aspects –
the food would not be natural, the flavour and nutrients
would be altered, it would be unhealthy. The Laughter
Yoga therapist took back the duct tape, asked the vegan
how much nano she wanted and cut a little bit.

The Laughter Yoga therapist/child scientist then
turned to the Reiki practitioner, stating that nanotech-
nology could bring him many benefits, since he was
being bullied. Thanks to nanotechnology, this child
could become a superhero, increasing his physical

strength, thus winning any fight. She then evoked
the military applications of nanotechnology – bullet-
proof boots and the capacity for reading the enemy’s
mind. This time, the artefact coming out of her box
was a nano lollypop, a very powerful weapon. The
Reiki practitioner stated that nanotechnology could
fall into the wrong hands – the nano lollypop was a
very dangerous toy, and he threw it back in the box.

The last gift was for the famous doctor. The child
scientist enumerated some benefits for medicine –

DNA manipulation to create perfect children; elimina-
tion of existing diseases; creating organs from scratch;
adapting the human body to pollution. The Yoga
teacher stated that important achievements could be
reached, such as eliminating noxious bacteria or im-
proving breathing. He added, however, that since the
technology would not always be available and could
create dependence, he would propose a different ap-
proach. He invited everyone to engage in a breathing
exercise, illustrating different ways of feeling and
dealing with the body.

In the end, the Laughter Yoga therapist presented
four recommendations designed as precautionary pro-
jects: i) a global programme of education and training
on nano for children, including artistic resources; ii)
the creation of centres for the conservation of life
forms (DNA banks) before their expected transforma-
tions through nanotechnologies; iii) a project of par-
ticipation and citizenship allowing citizens to control
the way their tax-money is applied; and iv) a project to
raise intercultural awareness for nano-enactors and
decision-makers.

Group III (Environmental, Social Justice and Local

Action Groups)

Group III presented a parody of a famous Portuguese
TV show. The format of the show is a debate on a “hot”
topic opposing two groups of invited speakers, with
interventions from a studio audience. For the presenta-
tion, four members of the group played the panel
speakers, one the moderator and three acted as audience
members. After an introduction by the moderator, who
asked whether nanotechnology could save humankind,
a participant presented his arguments for the promotion
of the military uses of nanotechnology: there are ene-
mies of democracy; it is necessary to have effective
defence programs, to protect the population and to have
intelligence services. He recalled that nuclear weapons
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were responsible for 60 years of world peace – military
applications were beneficial to populations. During his
speech, he was interrupted by the audience members,
who objected to his arguments, fearing for the freedom
of citizens and the interference of intelligence services in
their lives.

Then, another participant spoke about the benefits
of nano for health – better and faster diagnoses, small-
er devices to scan patients and cheaper treatments,
giving as examples the diagnosis and treatment of
cancer. The members of the audience focused on con-
cerns over access and the invasive character of
nanotechnology.

Another member, acting as the representative of the
Iberian Institute for Nanotechnology, chose to address
the concerns of the audience and stated that people
should trust science; nanotechnology would benefit
mankind, boosting quality of life; it would be cheap
and nanorobots would be within the reach of ev-
eryone. The audience was mainly concerned about
social imbalances and the replacement of people
by machines.

The final speaker argued that nanotechnology was
beneficial to the environment. Environmental prob-
lems would disappear; there would be fresh water for
everyone, and thus no more wars for the control of that
resource; waste, energy consumption and resource
exploitation would be reduced. The audience members
expressed their concerns, namely how clean the new
technologies would be and whether they would pro-
duce reactive garbage.

Instead of presenting a formal set of recommenda-
tions, the group saved a part of their presentation for
questions from the audience. The audience was meant
to be representative of the “public”, whereas the
speakers stood for the “establishment”, those with
the capacity to make decisions.

Group IV (Confident Believers + Autonomy

and Agency)

Group IV recreated the myths of Pandora and
Prometheus. The narrator started by reading a text
telling the story of Prometheus and how he stole fire
from the Gods. Since it was guarded and inaccessible,
stealing it meant that mankind would have access to
that fire/knowledge.

Thiswas followed by a participant playing Prometheus,
reading paper slips with questions such as “What if we had

eternal life?”, “What if there was no more famine?” He
then handed the slips to the audience, took a torch
(representing fire) and went on to read and then handed
over to the audience another set of paper slips stating the
benefits of nanotechnology.

After Prometheus, the narrator moved to the myth of
Pandora, understood as a revenge of the gods, who gave
her a box full of evil and risks. As the narrator was
referring to the opening of the mythological box, two
other members opened a box, full of what the narrator
called “all the dangers that stalk us” – famine, disease,
death or environmental disaster. Pandora started
drawing red papers from it, reading and handing
them over to the audience – “What if it is used
out of control?”, “I don’t know…I’m afraid”, “Lethal
Weapons”, “New Forms of Pollution”, “Surveillance
abuses”, “De-humanization.”

After removing all the papers from the Box,
Pandora showed what was left, a word written in the
bottom – “Anti-Hope”, a clue for the next intervention
of the narrator:

“Today we still live between Prometheus and
Pandora, between audacity, the thirst for knowledge,
the will to know, on the one hand, and the threat of
disaster, the fear of catastrophe, the fear of annihilation,
the suspicion towards science on the other hand. But, of
all the evils of Pandora’s box, one and only one
remained in the box. And it was not dispersed through-
out Earth: the one which would destroy hope.”

At this point, a screen, set at the beginning, and sepa-
rating the two groups (Prometheus’s and Pandora’s) was
removed, representing the removal of barriers between
risks and benefits and between scientists and lay people,
illustrating how these dimensions are linked. Then, anoth-
er group member, stating that hope was all there was left,
provided some recommendations, such as the creation of a
discussion forum where decision-makers, scientists and
stakeholders could participate.

Discussion

What most of these participants had in common was their
apparent “ignorance” towards nanotechnologies. The goal
of the focus groups was not the mere listing of ethical and
social concerns, but the “empowerment” or “education”
of participants, allowing them to develop what Freire
designated as “conscientization”. This awareness towards
potential impacts of nanotechnologies was recruited
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through the application of the Forum Theatre techniques,
and the four groups transformed their ethical and social
concerns into theatrical performances, followed by a pe-
riod of discussion, allowing the exchange of roles for the
re-enactment of the play, depending on the different
approaches of each group.

Different performances were developed, transforming
conceptions of nanotechnologies into dramaturgical pro-
cesses. These presentations were active forms of imagin-
ing possible futures and collective political, social and
ethical responses to nanotechnologies. Instead of merely
discussing hypothetical visions or futures, the participants
were able to articulate different socio-technological sce-
narios: theymediated their ethical relationship with nano-
technologies through their specific situation in the world
(as members of a patient organizations or local action
groups); they questioned their own situation in the world
by discussing with other individuals and also by includ-
ing diverse ideological, social and ethical positions in
their final performance; they “educated” the members
of the research team, by preparing performances that
were quite complex, indicating forms of expertise beyond
the usual repertoire of social sciences.

After these initial remarks, we should now provide a
more rigorous analysis of how issues of methodology
and intervention contributed to these outcomes.

Focus Groups, Methodology and Intervention

Having in mind these exercises of public participation
in science and technology, how should we think about
the role of the research team in constituting these
“engaged subjectivities” with nanotechnology?

First of all, the research team recognized the political
aspects regarding the design and conduction of these
participatory exercises.What was at stake was not merely
identifying ethical and social statements on nanotechnol-
ogies, but constituting participatory and engaged subjects
through various actions. In some cases, we discovered
(after inviting again some of the participants for another
exercise, a deliberative forum on Nanotechnologies) that,
after attending the focus groups, they became highly
interested in the topic, and one of them decided to set
up a website to release information on the potential
negative impacts of nano.

The methodology reflected the Pedagogy of the
Oppressed of Freire, therefore the emergence of concerns
with nanotechnologies was mediated through elements
of the daily life of these participants. What was at stake

was not a mere “banking education” – where the partic-
ipants should “learn” what nanotechnologies were, hav-
ing then to respond with a set of decontextualized and
abstract statements about their potential implications –
but a process of co-constitution of knowledge. The or-
ganizers of the participatory event witnessed the com-
plexity of the participants’ life through a multiplicity of
images, ideas and performances of a different future,
conditioned by nanotechnologies.

By participating in the event, these citizens became
concerned with nanotechnologies. They became partic-
ipatory actors because they were part of a socio-
technical network composed of methodologies, new
types of knowledge, a specific physical space and ex-
pectations regarding what they should produce. The
reflections of Foucault on discipline [10] illustrate how
subjectivity is fabricated in institutional spaces. In this
case, the laboratory of social sciences transformed citi-
zens not aware of nanotechnologies into subjects with
the ability to articulate ethical and social concerns on
these emerging technologies, entangling them with their
everyday life experiences and presenting them through
the performative resources developed by Boal.

In order to perform participatory subjectivities, the
moderators had to intervene through various ways: we
projected slides containing information on nanotechnol-
ogies; we interpellated the participants on the potential
impacts over their lives, “performing” their identities
through speech acts; we explained how their final pre-
sentations should be organized; we placed individuals in
groups with specific titles, contributing towards the for-
mation of a collective spirit leading to the creation of
“teams” [14]; we wrote down the main ideas resulting
from the discussions, reading them one by one,
“strengthening” their representations of nanotechnol-
ogies. These different forms of agency illustrate the
central role undertaken by the research team that,
through the “facilitation” of the exercise, allowed
the emergence of the concerned individual through
choices leading to different politics of participatory
subjectivities.

These exercises are also interesting to explore differ-
ent forms of agency in participatory devices. Initially we
could attribute agency exclusively to the methodologi-
cal and disciplinary intentionality of the research team,
that is “making up” [15] these participants in several
ways. However, we believe that it is more correct to
interpret these processes as collaborative. Firstly, these
participants are not passive subjects. The methodological
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approach, that values epistemological symmetry, avoids
a mere “banking” conception of the subjects. These
subjects contribute with their particular knowledge –

as activists, medical doctors or promoters of comple-
mentary therapies – and “negotiate” through the most
varied ways with the research team. These negotiations
can assume several forms: discussions on how to con-
duct the performance, involving deliberations about the
final format and its correspondence with the initial ex-
pectations; requests for certain materials to construct
artefacts included in the final performance (such as the
Pandora box or cards with statements on dangers and
promises of nanotechnologies); the request for the non-
interference of the research team during the design of
the performance – the group composed of supporters of
alternative and complementary therapies asked the re-
searchers to abandon the room, in order to concentrate
on the task at hand. Since we were not dealing with
passive subjects, our “agency” as researchers was limit-
ed – although an important part of Boal’s Theatre Forum
involves the exchange of roles, engaging the “spect-
actors” in the play, in our focus groups we did not
witness this phenomenon, and although we suggested
that possibility, it was only discussed and never re-
enacted.

An essential aspect to consider concerns the negoti-
ations between group members. The final performances
involved discussing, arguing, synthesizing different per-
spectives and attempting to reach consensus. If our
methodological concerns reflect issues of power and
knowledge, we should not ignore that within the group
discussion (when the researchers were away) some in-
equalities were also present, depending on the diverse
rhetorical, argumentative and psychological disposi-
tions of the participants. In some cases, one or two
participants were “in charge” of assessing the various
proposals generated by the group (due to their status,
past experience with similar events, the dominant role
they progressively acquired during the discussions or
their availability to engage in the exercise). In another
case, one of the groups was unable to reach a binding
decision, and the intervention of the moderator was
decisive to determine their performance – the researcher
summarized various positions, suggesting a solution
that was immediately accepted by the participants. In
other cases, the discussions between elements seemed
almost endless, and the inability to reach a consensus
demanded them to “rush” towards a conclusion, finding
a solution that summarized different possibilities.

Participatory Subjectivities

We have analyzed various aspects linked to the emer-
gence of participatory subjects. However, how can we
reflect on these emerging subjectivities? What kind of
participatory subject is this?

The reflections of Foucault on technologies of the
self [11] allow us to face these practices of formation
and maintenance of subjectivity as a form of ethical
“equipment” that can be applied in various circum-
stances of daily life. In the case of the focus groups,
how can we reflect on this ethical equipment? Should
we consider this participatory exercise as promoting
what Freire designated as the conscientized subject,
where, through a dialogist and symmetrical approach
to literacy, individuals develop critical consciousness
according to their social contexts?

These focus groups allowed the emergence of ethical
and social concerns on a technology whose most prom-
ising applications are still experimental. In this case, we
face a “conscientization” directed towards the future,
and the participants articulated their concerns under
the aegis of their specific situation in the world – as
activists, members of patient organizations, supporters
of alternative therapies, and so on. The citizens did not
participate as mere recipients to be “informed” with
vague notions of nanotechnologies, but as “situated”
members according to different collectives that shaped
their ethical and social concerns. The relationship be-
tween participatory subjectivities and this new world is
mediated by different aspects: rhetorical and performa-
tive “capacities”; former experience with technologies;
the willingness to participate and engage in the exercise;
methodological and institutional frameworks that “con-
ditioned” their possibilities for self-expression; expecta-
tions or even their willingness to transport this experi-
ence to daily interactions, allowing others to become
familiarized with the various aspects at stake.

If our methodological ambitions aimed at creating a
certain degree of “conscientization”, allowing robust
forms of situated interaction with nanotechnologies,
how should we interpret these focus groups, since
most of these objects (namely the revolutionary nano-
technological applications) belong to a future that has
not arrived yet?

We believe that the transformation of the life world
of the participants operated along two axes. First, the
space of participation was designed in order to be
influenced by the agency of the participants and their
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situatedness – instead of being a disciplinary device
with a limited or univocal focus of agency, it permitted
diverse interactions that transformed the design of the
“participatory institution” and the possible results of
action – citizens were able to construct their own
visions of nanotechnologies, selecting the perfor-
mances of their choice and proposing solutions that
arose from their discussions. Second, by participating
in the exercise, the participants were “empowered”
with new information, performative and argumenta-
tive skills that will allow them, in the future, to be-
come engaged in a world influenced by nanotechnol-
ogies. These plans of action for the future cannot be
controlled by the research team or the institution –

their choices, the future development of nanotechnol-
ogies and the binding nature of the imagined future
worlds will assess the “efficiency” of the focus groups.

Limitations

Although we believe that these forms of participa-
tion managed to “empower” participants, partially
due to the format of the focus groups, we should
also address some of the limitations of the exercise,
illustrating the complexities involving issues of meth-
odology and intervention.

First of all, we should think about the limits of our
intervention as social scientists. We were not able to
scrupulously follow the “scripts” proposed by Freire
and Boal, and some aspects (such as the replacement
of actors and the re-enactment of the presentation, or
the use of “generative words”, replacing the slides on
nanotechnology by more specific and precise articula-
tions between these emerging technologies and the
specific world of each group) did not take place. In
this case, the attempt to introduce those features would
imply an increasing “control” by the facilitators, jeop-
ardizing the symmetry ambitioned by Freire and Boal.
The fact that the participants could actually display
their agency prevented us from applying the “innova-
tions” in detail, but also allowed citizens to reinvent
possible scenarios for intervention. In one case, they
actually managed to involve everyone in the room in a
collective exercise of relaxation (as well as Laughter
Yoga), due to the open format of the exercise.

Secondly, as part of our attempt to avoid some tradi-
tional forms of deliberation, drawing on the exclusive
use of the rational argument (sometimes detached from
everyday life and the social/ethical/cultural/political

situation of citizens) we explicitly sought the formation
of situated ethics and subjectivities, through the help of
two “innovations”. In order to do so, we were also
responsible for the formation of groups that reflected
that same “idealized” situatedness. Although this pro-
cess of selection was not arbitrary, we should not natu-
ralize group identities as if they existed before the par-
ticipatory device. If we were looking for situated ethical
and social concerns, we were also (partially) responsible
for the creation of those representations, by focusing on
certain aspects of the life world of the participants and
inevitably ignoring other dimensions of their existence.
This is a complex issue that deals with problems of
political representation and collectives – although we
can understand group identities as a “construction” (in-
volving various forms of negotiation), nevertheless the-
se exercises allowed the participants to overcome mere
individual concerns, engaging with others in the crea-
tion of possibilities for a different world.

Thirdly, although some of the participants also
attended a deliberative forum some months afterwards
(addressing some of the impacts of the focus group), we
did not have the chance to effectively assess the impact
of the focus groups on their lives. We know that some of
them became engaged, they shared their experiences
with family members and co-workers (as previously
mentioned, a participant decided to set up a website
compiling information on possible dangers of nanotech-
nologies). We witnessed the development of their con-
cerns and ethicalities throughout the focus groups, but if
the aim of these devices was to promote forms of
“conscientization”, the deployment of various mecha-
nisms, before and after the exercise, could be justified,
involving for instance surveys or interviews and requir-
ing a set of follow-up devices. This would involve
various actors, such as funding agencies, research in-
stitutes and the participants themselves.

Conclusion

Despite the above mentioned limitations, our focus
groups strengthen the assumption that the role of so-
cial scientists is crucial concerning the outcomes of
participatory devices. Therefore, we believe that more
attention should be dedicated to the complexities
involving public participation and methodology –

instead of naturalizing some of the results as mere
reflections of the participants’ “will” and “agency”,
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perhaps there should be more discussion on the politics
of those mechanisms, including the possibility of intro-
ducing new and innovative methodologies that expand
the chances for self-expression, empowerment and pub-
lic engagement of the participants.

Through the analysis of these focus groups, we
have elucidated the political aspects of a specific
mechanism of public participation, since the creation
and public presentation of concerns with nanotechnol-
ogy was mediated by various forms of sociological
intervention. We believe that the methodology we
selected was able to provide a more robust and sub-
stantial engagement of the participants, compared to
other traditional forms of deliberation that depend on
the exclusive use of the rational argument or on the top
down “education” of the participants on scientific
issues. As a recommendation, we believe that further
exercises of participation (including those dealing
with nanotechnologies) should include participatory
ways of controlling their design, allowing participants
to resort to a broad array of methodological mecha-
nisms reflecting their cultural, ethnic, political, social
and ethical contexts, thus allowing more imaginative,
creative and engaging forms of public involvement.
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