
ETHICS IN SCIENCE AND ENVIRONMENTAL POLITICS
Ethics Sci Environ Polit

Vol. 12: 67–79, 2012
doi: 10.3354/esep00124

Published online June 8

INTRODUCTION

In recent years ‘public engagement’ has become a
catchphrase in the field of new and emerging tech-
nologies in a number of countries. In the United
Kingdom (UK) and the European Union (EU) more
generally, there have been growing demands from
policymakers, scientists and non-government organ-
isations (NGOs) to ‘engage’ ‘the public’ during the
early phase of technology development. Such calls

would appear to be a direct response to the per-
ceived failure by government and industry to engage
with the public in relation to genetically modified
(GM) foods. Although these demands are not limited
to particular technological fields, nanotechnologies
are widely seen as providing a ‘test case’ for early or
so-called ‘upstream’ public engagement (see, e.g.
Wilsdon & Willis 2004, Gavelin et al. 2007). This form
of engagement is referred to as ‘upstream’ since it is
seen to involve publics in deliberations during the
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phase when technologies are still being developed,
rather than ‘downstream’ when they are being
applied (Rogers-Hayden & Pidgeon 2007). As articu-
lated in the landmark Royal Society-Royal Academy
of Engineering (RS-RAE) report, Nanoscience and
nanotechnologies: opportunities and uncertainties,
there is a need to commence engagement/dialogue
early, before key decisions are made, impacts are
evident and public discourse on the technologies
becomes settled (RS-RAE 2004). A number of desig-
nated ‘public engagement’ activities, sometimes
called ‘experiments’, centering on nanotechnologies
were funded in the wake of the release of this report,
both in the UK (Gavelin et al. 2007) and the EU (see,
e.g. Hullman 2008, von Schomberg & Davies 2010).

Similarly, in Australia, which has long been charac-
terised by its technocratic approach to policymaking
(see, e.g. Mascarenhas 1990), the language of
engagement has recently infiltrated government sci-
ence and technology programs and strategies. In
May 2009, the Australian Labour Government
launched the National Enabling Technologies Strat-
egy (NETS), which includes a Public Awareness and
Engagement Program. In 2010 and 2011, this pro-
gram undertook a ‘multi-stakeholder engagement
process’ involving NGOs and community groups,
researchers in the biophysical and social sciences,
and representatives of industry. In November 2009,
the Government announced Inspiring Australia: a
national strategy for engagement with the sciences,
whose stated aim was to ‘increase appreciation of sci-
ence in Australian culture, facilitate in formed citizen
participation in decision-making and science policy
development, boost confidence in the Australian
Government’s research investment, and ensure a
continuing supply of well-qualified science gradu-
ates’ (Commonwealth of Australia 2010, p. xvii). This
participatory turn has been portrayed by some com-
mentators as signalling a fundamental shift in the
approach to science communication that had been
based on an implicit deficit model of the public
understanding of science. But it needs to be asked:
How has ‘public engagement’ been interpreted in
practice? Who is being ‘engaged’, by what means
and to what ends?

This article critically examines the discourse of
public engagement as it has operated in relation to
nanotechnologies in Australia, highlighting its mani-
festations and implications in practice. We argue that
in the nanotechnology field ‘public engagement’ has
served rhetorically to help engender support for
 programs of research and to manage the uncertain-
ties associated with technologies, especially public

responses. To date, there has been little scope for
public deliberation on substantive questions con-
cerning the overall direction of the research, techno-
logical outcomes, and economic or socio-political
implications. Making reference to recent public
engagement endeavours and drawing on data from
our own study of Australian stakeholders’ views on
communication on nanotechnology (Petersen et al.
2010), we highlight the various stakeholder articula-
tions of ‘public engagement’, reflecting very differ-
ent constructions of citizens and the state and their
respective roles and responsibilities in the field of sci-
ence and technology. The definitional ambiguity of
‘public engagement’, we argue, has made it vulnera-
ble to appropriation by different groups with often
conflicting agendas and to becoming a tool for the
management of public opinion. Addressing the
deficit in democratic processes that excludes the
majority of citizens from key decisions affecting the
development of technologies, we contend, will
require a re-framing of the language and practices of
citizenship. In the article, we provide an outline for a
new form of scientific citizenship; one that will
enable citizens to interrogate scientists’ and policy-
makers’ representations of science and its publics
and of the fundamental premises and priorities of a
science-based economy and culture. We suggest that
methods are needed that allow citizens to deliberate
on social objectives rather than just scientific, techni-
cal and ethical issues that have been the emphasis of
public engagement endeavours to date.

THE DISCOURSES AND PRACTICES
OF PUBLIC ENGAGEMENT

In recent years, there has been a growing body of
social science literature analysing and critiquing the
discourses and practices of public engagement in sci-
ence and technology (Irwin 2001, Irwin & Michael
2003, Horst 2007, Kerr et al. 2007). The concept of
scientific citizenship has been usefully employed and
developed to illustrate the complex and ambiguous
relationship between science and society or, as it is
sometimes articulated, between lay citizens and
experts (see, e.g. Irwin 2001, Goven 2006, Mejlgaard
& Stares 2010). The notion of discrete ‘lay expertise’
or ‘technical expertise’, for instance, has been ques-
tioned on the basis that it fails to reflect the diverse
forms of expertise that actors may bring to different
situations (Collins & Evans 2002, Kerr et al. 2007).
Research has highlighted that the cultures, values
and imperatives of the institutions commissioning
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dialogic events profoundly affect the articulations
and practices of engagement (Bickerstaff et al. 2010).
Goven (2006) and Bickerstaff et al. (2010) have
shown, for example, how the history, beliefs and
structures of the agency that they examined (the
Royal Society) shaped the form of the deliberation,
the nature of the selected participants, the construc-
tion of the questions used in the deliberative forums,
and the interpretation and use of the findings. The
culture of regulatory science (with its emphasis on
certainty and the control of ‘risks’) and the politico-
economic context (e.g. the ‘knowledge-based econ-
omy’) and related governance structures (neo-liber-
alism) work to constrain citizen involvement in
deliberative processes and to exacerbate public con-
cerns about unacknowledged uncertainty and com-
mercial influence (Goven 2006). 

In some countries, such as the UK, public dialogue
about science and technology is an established part
of the activities of many sectors, including charities,
private corporations, government departments and
scientific institutions (Kerr et al. 2007). While public
engagement in the UK has many shortcomings in
practice, it has been a leader in many respects in this
field, with a number of institutions, including the
Royal Society, the Wellcome Trust, NGOs (such as
Demos, Social Issues Research Centre) and the
national government undertaking a diverse range of
engagement activities on nanotechnologies, biotech-
nologies, and other areas of science in recent years
(see, e.g. Wilsdon & Willis 2004, Gavelin et al. 2007).
The involvement of these different sectors in the
engagement field has arguably allowed scope for the
airing of a wide range of perspectives and methods
and allowed scope for the involvement of a relatively
broad constituency, notwithstanding the overall
instrumental orientation of such efforts.

In Australia, however, public engagement has
been undertaken predominantly by government
departments at federal and state levels (e.g. Federal
Department of Innovation, Industry, Science and Re -
search) and the Commonwealth Scientific and Indus-
trial Research Organisation (CSIRO) — or has been
sponsored by such government funded bodies — and
has involved a relatively limited repertoire of
approaches and range of actor groups. This govern-
ment-led engagement effort would appear to have
had a profoundly limiting effect on public involve-
ment in deliberations on nanotechnologies. Like
many other national governments who have keenly
invested in fundamental nanotechnology research
and development activities, the Australian Federal
Government is keen to exploit the opportunities of

nanotechnologies which are expected. These include
advances in applications in diverse areas such as
health, information and communications, materials,
and environmental sustainability. In the main, public
engagement has been seen as an ‘add on’ to pro-
grams and strategies that seek to promote the tech-
nologies. Two recent Federal Government programs
focusing on nanotechnologies — the National Nano -
technology Strategy (NNS) (2008−2009) and the
National Enabling Technologies Strategy (NETS)
(launched in 2009) — reveal this policy emphasis.

Three observers of ‘public engagement’ on nano -
technologies in Australia (prior to the launch of
NETS) have drawn attention to the narrow, instru-
mental focus of nano-engagement exercises, which
allow little opportunity for the input of non-experts
(Lyons & Whelan 2010, Miller & Scrinis 2010). The
authors examined the community engagement activ-
ities related to nanotechnologies initiated by the
Australian Office of Nanotechnology (which ceased
operations in June 2009) and the Queensland Gov-
ernment. In their view, these exercises have been ori-
ented to ensuring predefined ends, namely advanc-
ing industry interests (Lyons & Whelan 2010, p. 57).
According to the authors, a number of key represen-
tatives from civil  society groups who were active in
nanotechnology campaigns were excluded from nan-
otechnology engagement processes, and issues for
debate were framed narrowly in terms of technical/
scientific matters that favoured technology promot-
ers and investors (Lyons & Whelan 2010, p. 59−60).
The authors concluded that public engagement
efforts have been ‘bolted on’ to establish political and
economic commitments, serving instrumentally to
secure public acceptance for emerging new tech-
nologies rather than being a broader substantive
activity.

Another team of Australian social scientists who
were involved in organising 2 public engagement
workshops focusing on nanotechnologies hosted by
CSIRO in 2004 (one in Bendigo, regional Victoria,
and one in Melbourne, Victoria), identified signifi-
cant ‘barriers’ to public engagement that derived
from ‘current research governance structures and
levels of resourcing’ (Katz et al. 2009, p. 540). The
research team found that there was no recognition of
the value of engagement within the CSIRO and no
incentive to undertake such activities. Indeed, not -
withstanding nanoscientists’ ‘in principle’ commit-
ments to engagement, there were concrete dis -
incentives in terms of resourcing and people’s
 com petencies. As the authors concluded, a major
impediment to realising the ideals of public engage-
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ment was posed by the organisational structures and
cultures within which knowledge production occurs
(Katz et al. 2009, p. 541).

More recently Miller & Scrinis (2010, p. 430) exam-
ined the role of NGOs in drawing the publics’ atten-
tion to not only the scientific and technical debates
surrounding the commercialisation of nanotechnolo-
gies, but also the ‘broader social, economic and
demographic issues’, which they believe have been
evaded by governments in public engagement activ-
ities. While the scope of the chapter is broader than
public engagement activities in Australia — provid-
ing a comprehensive listing of engagement activities
by NGOs across different jurisdictions — the insights
offered by the 2 authors, both of whom are Aus-
tralian, are clearly informed by their experiences
gathered within the local context. In critiquing the
public engagement efforts of governments and regu-
lators, the authors argued that while there have been
‘an extensive series’ of such activities in OECD coun-
tries, such initiatives did not appear to have been
designed with any intention of incorporating com -
munity views into government or industry nanotech-
nology research or governance strategies, or of
involving the broader community in the process of
imagining and constructing their technological
futures (Miller & Scrinis 2010, p. 430).

It is perhaps not surprising therefore that the
authors go on to state that many within the NGO
community, of which Miller is a key player, ‘are criti-
cal of public engagement initiatives’ under-funding,
poor design and conduct, pro-industry bias and fail-
ure to have any bearing on governance outcomes’
(Miller & Scrinis 2010, p. 433). The core of their criti-
cism would appear to lie with the general, but not
absolute, failure of decision-makers to incorporate
the broader concerns elicited through such engage-
ment activities into the policy-making process, espe-
cially those linking with innovation, funding and
governance. 

NANOTECHNOLOGIES: HIGH OPTIMISM AND
GREAT UNCERTAINTY

The field of nanotechnologies can be characterised
as one involving high optimism combined with great
uncertainty. Nanotechnologies have been described
as ‘enabling technologies’; indeed the 2 terms are
often used synonymously. Within Australia’s NETS,
launched in 2010, enabling technologies are defined
as ‘new technologies and new uses for existing old
technologies that enable new products or services or

more efficient processes’ (DIISR 2010, p. 3). How -
ever, notwithstanding their perceived potential,
nano technologies involve many uncertainties. While
uncertainty surrounds virtually all new technologies,
this would seem to be especially the case with nano -
technologies. Uncertainty surrounds the novelty of
the field (whether it is genuinely new or a re-brand-
ing or incremental development of older technolo-
gies), the nature of the science (how best to under-
stand the workings of molecular level processes, e.g.
‘bottom-up’ or ‘top-down’), the specific applications
(which are seen as reliant on the character and tim-
ing of the convergence between different technolo-
gies), the nature and extent of biophysical risks and,
perhaps most importantly from the regulatory point
of view, the potential health and safety risks related
to particular innovations. There is as yet no widely
agreed language and set of metaphors for describing
the science. Unlike genetic technologies, which have
given rise to bio social communities and citizenship
(e.g. disease- specific patient groups that lobby for
funds for re search and social support), with nan-
otechnologies there is as yet no strongly articulated
community of interest, or ‘nano citizenship’, working
to support or resist technologies. Concerns, which
have been expressed mainly by NGOs (unions and
environmental groups), have tended to focus nar-
rowly on the biophysical risks posed by engineered
nanoparticles. However, within policy and science
communities there has been a great deal of concern
about a ‘GM-style backlash’ against nanotechnolo-
gies. Consequently, a great deal of policy and regu-
latory effort has been devoted to understanding
public views on nanotechnologies and their risks via
a series of surveys undertaken by the Federal Gov-
ernment in order to be able to anticipate and man-
age public responses (see, e.g. Market Attitude
Research Services 2008).

This instrumental approach to public engagement
on nanotechnologies in Australia reflects the strong
and generally uncritical pro-science orientation of
Australian policymakers in general. For example, the
‘vision and priority setting’ statement within the
Inspiring Australia report comments:

The goal of this national initiative is to create a scien-
tifically engaged Australia: a society that is inspired by
and values scientific endeavour, that attracts increasing
international interest in its science, that critically
engages with key scientific issues and that encourages
young people to pursue scientific studies and careers
(Commonwealth of Australia 2010, p. xvii).

As this statement and others in this Strategy docu-
ment emphasise, the stated aim of ‘public engage-
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ment’ is to engender public interest in science and
create a ‘scientifically literate’ population. In fact, it is
acknowledged that successive Australian Govern-
ments have seen ‘science communication as an
adjunct to science innovation and infrastructure poli-
cies, although funding has not always been concomi-
tant with this recognition’ (Commonwealth of Aus-
tralia 2010, p. 21; our emphasis). Like other countries,
Australia is keen to develop a knowledge-based
economy, and science and technology are seen as
key ‘drivers’ in this regard. However, it is widely
believed that ‘the public’ is either indifferent or hos-
tile to science and consequently, as the Inspiring
Australia report emphasises, it needs to be educated
about science and its benefits through schools,
higher education, and more generally.

The document cites a number of earlier reports on
‘public engagement’ Strategies, Programs and
Reviews of Federal and State Governments, span-
ning 2003 to 2009, which are framed in terms of
increasing ‘science literacy’, the ‘promotion of sci-
ence awareness’, and ‘improving public under-
standing’ of science (Commonwealth of Australia
2010, p. 92−97). This emphasis in policy reflects a
‘deficit’ model of the public understanding of sci-
ence that has been extensively critiqued by science
and technology scholars (Irwin & Michael 2003).
Interestingly, social scientists are seen to provide an
‘adjunct’ role in the effort to increase ‘science liter-
acy’, by helping ‘develop society’s understanding of
the value of investing in research institutions, infra-
structure and programs’ and ‘increase uptake of
research outcomes by industry and the community’
(Commonwealth of Australia 2010, p. 29). This sug-
gests a common view within science and policy
communities that the role of the social sciences is to
serve as a ‘handmaiden’ to the biophysical sciences,
to help achieve public acceptance for science and
technology, rather than perform the critical function
of asking fundamental questions about the science−
society relationship.

THE VIEWS OF AUSTRALIAN
NANOTECHNOLOGY STAKEHOLDERS

Survey

In the effort to gain insight into Australian stake-
holders’ views on ‘public engagement’, and its trans-
lation into practice, we undertook interviews with
scientists, policymakers, and members of several key
NGOs (n = 14) in 2010 (Petersen et al. 2010). The

research was funded by the Federal Governments’
Department of Innovation, Industry, Science and
Research. We identified stakeholders from these
fields through a range of methods including the
authors’ combined knowledge of the field, media
analysis identifying active spokespersons on nano -
technologies and/or emergent technologies, and
through invitations issued to major relevant depart-
ments in states and territories and at the Common-
wealth level, which were subsequently directed to
relevant spokespersons. Eligible candidates were
invited to the study through a formal letter of invita-
tion. The final sample included scientists who have
worked in various areas of nanotechnology, members
of the government and governmental departments
and representatives from the NGO sector, including
environmental organisations and the unions. The
interviews, which lasted 25 to 45 min, were con-
ducted in-person or over the telephone. They ex -
plored 16 questions, including experiences in the
field of nanotechnologies and with communicating in
relation to these and other technologies; views on
methods of communication and public engagement
in general, on what kinds of information should be
conveyed to publics, and in what form and by what
means; views on which groups should take primary
responsibility for public engagement; and assess-
ments of the challenges of communicating about
nanotechnologies with the Australian public. We also
explored respondents’ awareness of public engage-
ment activities undertaken in Australia and overseas,
and familiarity with the term ‘upstream’ public
engagement, which is widely used in the UK but is
less salient in Australia. We also asked respondents
whether they had any suggestions for improving
public engagement and whether they saw a role for
the media in engagement efforts. At the conclusion
of the interview, participants were afforded the
opportunity to make additional comments or speak
on topics that had not been covered.

Findings

What is public engagement?

The term ‘public engagement’, like ‘community
participation’, although now widely used in many
contexts, has multiple meanings and applications in
practice. Thus, it is hardly surprising that our
respondents, who have different backgrounds and
varying levels and years of experience with nan-
otechnologies, were found to hold diverse views on
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the meaning and value of ‘public engagement’.
However, there were some common themes, reflect-
ing a generally positive view of the concept.
Responses indicated a relatively high level of
awareness of overseas’, particularly UK and EU,
uses of this concept, with a number showing a
sophisticated understanding of the concept and
related practices. The majority of participants felt
that ‘public engagement’ was not equivalent to, and
involved more than, education, necessitating input
from the wider community. A number referred to
the need for a ‘two-way’ process of communication.
That is, they were advocating public participation
that is, dialogue be tween the public and sponsors of
technologies rather than public consultation or pub-
lic communication, where no formal dialogue exists
between the public and sponsors (Rowe & Frewer
2005). However, responses indicated diverse per-
spectives on the nature and extent of public input,
for example:

Public engagement means involving consumers, pub-
lic interest organisations in decision-making generally
and in a public debate about a particular issue….I guess
more creative approaches to involving consumers and
the public, and I guess the public isn’t just individual
members but there’s a whole range of public organisa-
tions that represent different aspects of the public inter-
est, e.g. health and the environment (Res.1, NGO repre-
sentative).

Public engagement, to me, means a number of things.
It means, from a scientific point of view, trying to get
across as clear as possible, say what the technology is,
and what it’s about, and what the implications are, what
it means to people. So, the first part of it is, in a sense, an
information sharing exercise, but would then also
include involving the public in decision-making and
providing feedback to the direction of the way that soci-
ety’s going… (Res. 12, scientist, non-university sector).

A few respondents raised concerns about the term,
or how ‘public engagement’ translated into practice.
One interviewee, for example, suggested that some
of these activities equated to,  unfortunately, nothing
more than ‘propaganda’ exercises when undertaken
by government or government agencies, and were
‘almost too political’ when embarked upon by the
NGO community. In contrast, interviewees from the
domains of science and industry were more con-
cerned about ensuring the accuracy of the informa-
tion being distributed through such exercises, than
the nature and so-called legitimacy of the exercises
themselves. This suggests a very fine line between
what stakeholders, and potentially the public, will
deem to be legitimate and credible, and what is not
in relation to public engagement activities.

‘Upstream’ public engagement

The interviews also explored respondents’ famil-
iarity with the concept of ‘upstream’ public engage-
ment, which has been employed in the UK and EU
Member States. Only 5 out of 14 respondents could
define this term; 4 had not heard the term before and
a further 5 had heard the term but were unsure what
it meant. Of those who were familiar with the con-
cept, the following definitions were offered:

…it’s engaging with the public before the technology
hits the streets, basically. It’s looking ahead, beyond,
almost before the technology is developed and saying,
well, do we want to go there, and what are the implica-
tions, before it actually is manufactured or sold (Res. 12,
scientist, non-university sector).

For me, upstream public engagement is around hav-
ing the debate…aspirations and hopes…(Res. 13, NGO
representative).

It’s where you have some defined use at the end, and
in order to establish what is a direction to take it, what
applications, then a consumer feedback loop discussing
potential applications for hypothetical technology…
This is ultimately where the Government decides where
to place the funds that people are giving them their
taxes. So, having engagement at this level helps them
establish what the areas are that…are most important
(Res. 9, scientist, non-university sector).

On further questioning, some of those who had not
heard of or were unsure of the meaning of the term
claimed to support or understand the concept. For
example, after offering a definition (for example,
public involvement at an early or beginning stages of
technology development), a respondent replied: ‘So,
upstream, the addition of the word ‘upstream’ is
really just about saying early development consul -
tation rather than wait till everything’s been
done?...I’m aware of that concept but I didn’t know its
title’ (Res. 14, scientist, university sector).

There was broad support for this concept from
those within the fields of science, industry and the
government, with some commenting that early
involvement of different stakeholders would help
avoid the development of polarised views that often
developed with new technologies. However, respon-
dents from the NGO sector who tend to largely be
participants in, as opposed to the drivers of such
activities tended to be sceptical in relation to the
potential for citizen involvement in decisions affect-
ing nanotechnologies. Early technology controver-
sies, for example asbestos, were referred to by some
respondents as evidence of citizens’ exclusion from
decisions affecting technology innovations.
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What information about nanotechnologies needs to
be conveyed to the Australian public?

This question elicited diverse views from the
respondents; however, there was wide agreement
that there needs to be communication about the tech-
nologies themselves, both in terms of what consti-
tutes ‘nanotechnologies’ and their actual and poten-
tial applications. This should include information
about nanotechnologies’ distinctive characteristics.
Responses included references to the science, the
applications of technologies and their impacts on
everyday life. Respondents representing the differ-
ent stakeholder groups consistently referred to the
importance of communicating information about the
scientific properties and unique aspects of the tech-
nology. Factual information, it was argued, was
urgently needed due to the relatively low levels of
knowledge within the Australian population.

When discussing in more detail the nature of this in-
formation, the terms ‘accurate’ and ‘balanced’ were
continually articulated. Here, participants were call-
ing for the provision of information that is scientifically
‘correct’ and conveys both the benefits and risks of
nanotechnologies. Several respondents raised con-
cerns about the perspectives of particular groups
dominating communication, suggesting that the dom-
inance of one or another group could lead to a ‘biased’
view of technologies. For example, one respondent
commented:

Well, in general, I think the communication needs to
be balanced and covering both the potential benefits
and also the issues associated and the risks associated
with nanotechnologies. And that…information needs to
be communicated accurately and in an unbiased man-
ner (Res. 10, scientist, federal regulatory body).

Accurate or balanced information, it was argued by
some, was needed to enable consumers to make
informed decisions. As one participant explained:

Well, [what is needed is] the right information. And
what that involves is, as a first step, actually knowing
where [nano particles] are and therefore being able to
make a bit of a choice about it if you’re the general pub-
lic, so whether to buy something with nano particles or
not (Res. 7, NGO representative).

Several respondents also pointed out that balance
was essential if one was to avoid creating fear
and alarm; in their view, governments should be
proactive in making available to the public such
information.

Some respondents emphasised the need to com-
municate the social implications of technologies
and/or the research. This was in part due to the high

levels of public monies being invested by the Federal
and State/Territory Governments and the subse-
quent need, therefore, for governments to be
accountable to taxpayers for this expenditure. Varia-
tion existed among the respondents over what consti-
tuted ‘social implications’. Social implications were
seen to include, for example, the kind of society
desired or social accountability in relation to research
funding:

The thing that we keep hearing is that the value of
discussing with the public about what kind of future
society we would like and how various technologies
could contribute to that, and associated governance
issues for those technologies. Broad questions like what
sort of technology trajectories should we be investing in
and encouraging that would be compatible with that
type of desired future (Res. 3, policy adviser, state gov-
ernment).

Moreover, a number of respondents emphasised
that communication needed to include a cluster of
issues, including scientific, ethical, and ‘community
issues’. Respondent 6 (CEO, nanotechnology organi-
sation) stressed, for example, that ‘there is a clarify-
ing issue first of all, what is nanotechnology and what
isn’t? Next after that, is the relevance and importance
of nanotechnology…’. By providing them with the
tools to make assessments on safety issues, but also
the ethical issues raised by the technology, the public
would then, in Respondent 6’s view, have the ability
to offer up, and actively engage in the broader
 decision -making process.

Contextualising information, for example through
highlighting specific applications or key issues or
risks, was cited as not only an effective method, but
also an engaging method of communication. It
was argued that by making such examples real and/
or tangible, the public would be able to better un -
derstand or comprehend the issues, both positive
and negative, underlying the rolling out of the
 technology.

In what form and by what means should such
information be conveyed?

When asked about the approach or mechanisms
that stakeholders should employ to convey this infor-
mation, respondents expressed a range of views. This
was in part due to the different ways in which the
question was interpreted and in part due to the
 varying levels of detail provided. While some pre-
ferred institutional mechanisms/forums (e.g. work-
ing through representative groups, schools), others
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highlighted the significance of language and/or use
of appropriate analogies — such as the now often
cited but albeit highly contested ‘asbestos−carbon
nanotubes’ analogy — when communicating about
nanotechnologies. A number of respondents stressed
the importance of ‘two-way’ engagement processes
and developing a language that connects with lay
publics. As one respondent noted:

…you’ve got to listen to the public and understand
what their concerns are and try and address those con-
cerns because often the policymakers and the re -
searchers and the public are all talking about the same
thing but it’s in a completely different language...It is
tricky to get on the same wavelength and I think the
same will be with the nano story as well (Res. 2, scien-
tist, university sector).

The importance of ‘visual interactive things that
people could use, that describe, for example, [that]
nanotechnology is used in products that they are sur-
rounded by’ was also stressed, while a number of
other respondents highlighted the importance of
engaging with ‘peak bodies’ or representative
groups as well as the public more generally. At the
core of the responses was the notion that a one-size
fits all approach is undesirable; information should
be supplied through ‘multiple channels’ (e.g. educa-
tion, political system) and/or involve a ‘multi-stake-
holder’ approach (e.g. overseeing bodies with repre-
sentatives from various affected communities) if it is
to fulfill its intended purpose.

The media was cited by a number of respondents
as being an important vehicle for public engage-
ment/dialogue activities. Views however varied as to
whether the media should be an active player in the
debates (as in the UK’s NanoJury experiment) or
whether their primary role was more passive,
focused on information provision.

Opinions on who should take primary responsibil-
ity for communicating about nanotechnologies and in
what form such communication should occur dif-
fered, perhaps unsurprisingly, among the respon-
dents. There was, however, some consensus on the
point that government, as the key policy-making
body and investor in the technology, should show
leadership in this area. However, because of this
actual or perceived conflict of interest as an investor
but also as the regulator, several stakeholders, in -
cluding those from the scientific community as well
as the NGO community, stressed the point that any
government communication must be ‘balanced’ and
recognise the multiple hats worn by government in
relation to the development and promotion of nano -
technologies. Many of the stakeholders stated that

other groups, such as industry, government regula-
tors and community groups also had a critical role to
play in communicating with the public about nano -
technologies. 

A number of threads became visible during the
interviews: that the scientific community and those
within industry actively engaged in the manufactur-
ing or sale of products incorporating nanomaterials
have a special responsibility for communicating not
only the benefits of the technology, but also the
uncertainties and potential risks. While this may be
done through a number of avenues, potential ap -
proaches could include an ‘effective’ labelling pro-
gram and the provision of product safety data sheets.
Further, it was felt that the government has a respon-
sibility to communicate with the public in a balanced
and transparent manner through ensuring that ade-
quate legal protections are in place. In the view of
some stakeholders, critical community groups, such
as NGOs and representative organisations, are best
placed to report to the public and their members
about the full range of issues associated with nano -
technologies.

What, if any, challenges or problems 
were identified with communicating such 

information to the Australian public?

There can be little doubt that stakeholders, both
within Australia, and beyond, are currently grap-
pling with the question of ‘how best’ to ‘engage’ ‘the
public’ on the topic of nanotechnologies. A consistent
theme in these discussions is the perceived ‘chal-
lenges’ associated with such engagement. The pre-
cise nature of these challenges, however, is often
poorly defined. Consequently, as part of the data col-
lection process, we were interested in having inter-
viewees identify what they perceived to be the most
significant challenges or problems associated with
communicating about nanotechnologies.

Not surprisingly, a range of issues were identified.
These included, for example, low levels of science lit-
eracy in the wider Australian community, the uncer-
tainties associated with the technologies, and the dif-
ficulty of adequately representing nanotechnologies.
The rapid advances being made in the science and
commercialisation of goods containing nanotechnolo-
gies was deemed to be a significant challenge for
some. But arguably the greatest challenge for many
was the uncertain trajectory of the technology across
all fields, as it meant that many discussions were in
the abstract rather than in relation to tangible futures.
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A number of respondents referred to challenges
posed by the Australian culture and the relatively
underdeveloped status of communication efforts vis-
à-vis nanotechnologies in this country. The represen-
tatives of NGOs in particular drew attention to the
economic, political and cultural barriers to participa-
tion, in particular the close links between science
and the government and citizens’ exclusion from
deliberation on issues affecting science.

Key stakeholders discussed the extent to which
nanotechnologies were novel and the ramifications
of this for both the form and content of communica-
tion and public engagement strategies. So-called
‘intellectual apathy’ was also identified by one stake-
holder as a key challenge, which had a direct impli-
cation for the employment of any communication
strategies for nanotechnologies. To overcome such
apathy, several stakeholders stressed the need for a
more effective use of online resources, including
blogs, discussion groups and video presentations, in
order to engage with and capture the attention of
members of the public. Forms of communication that
enabled engagement and feedback were seen by
several of the stakeholders as being pivotal to dis-
seminating information about technologies and their
applications.

A number of interviewees proposed the idea of
grounding communication strategies around specific
areas, or fields, of application (e.g. medicine, energy,
textiles), or different materials (e.g. nanotubes, bucky -
balls and metal oxide nanoparticles) rather than rely-
ing on the homogenous framework associated with
the term ‘nanotechnologies’. Greater specificity, in
their view, would more easily allow the public to
‘connect’ with how the technology can be used and
incorporated into their daily lives.

How did these findings align with best-practice
models for effective communications emerging

overseas and in Australia?

Knowledge of public engagement activities on
nanotechnologies in Australia varied considerably
among the respondents, as did their opinions of the
‘success’ or ‘motivation’ driving these efforts so far.
This is not surprising given the diversity in back-
grounds of the respondents and their varying levels
of engagement outside their immediate working
environments. While several of the stakeholders had
been active participants in a range of activities led by
government and other organisations such as the
CSIRO, the Australian Nano Business Forum and the

Australian Research Council’s Nanotechnology Net-
work, and through a range of mediums including
‘town-hall style’ meetings, podcasts and DVDs, one
scientist, for example, was not aware of any of the
public engagement activities that had been under-
taken in Australia thus far. While this may indicate a
varying level of interest in public engagement activ-
ities generally, it also suggests that a range of differ-
ent models and avenues for public engagement
activities are needed to ensure that knowledge of
such events is communicated to diverse groups and
individuals.

In addition to being asked about public engage-
ment efforts on nanotechnologies in Australia, inter-
viewees were asked about their knowledge of such
activities in other jurisdictions. In asking this ques-
tion, the authors not only wanted to elicit information
regarding the level of awareness that the respon-
dents had regarding public awareness activities in
other jurisdictions, but also to determine if the re -
spondents themselves could, based on this knowl-
edge, identify what they thought were examples of
‘best practice’ for the effective communication of
nanotechnologies in other jurisdictions.

Not surprisingly the level of knowledge again var-
ied considerably among the respondents. One re -
spondent from the NGO community (Res. 13, NGO
representative), for example, exhibited a high level
of awareness regarding activities within the US and
EU Member States, including France, the UK and the
Netherlands. Respondent 5 (scientist, university sec-
tor) similarly had an in-depth understanding of pub-
lic engagement/communication activities that had
been utilised in jurisdictions such as the UK, the US,
Switzerland and Japan. Of the activities that they
were aware of, this respondent was particularly
impressed with one of the approaches deployed in
Switzerland:

Switzerland runs a conference, a big exhibition. I
think one day and one evening is given solely over to
just your average person walking around and seeing
lots of stuff they just don’t get to see. It’s because when
they set up conferences they use it as a way of em -
powering the public as well (Res. 5, scientist, university
sector).

One respondent stated that, in their view, the UK
had been ‘one of the most open countries around this
public engagement and were probably doing the
best job...’ (Res. 6, CEO, nanotechnology organisa-
tion). The perceived leadership by the UK was reiter-
ated by Respondent 3 (policy advisor, state govern-
ment), who pointed not only to examples of public
engagement activities such as ‘nano- dialogues and
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the nanotechnology engagement group’, but also
acknowledged the UK as being a leader in the com-
missioning of high level reports, many of which have
addressed the issue of public engagement.

Respondent 4 (NGO representative) was aware of
‘dozens’ of activities that had been undertaken out-
side of Australia. However, it was not the number of
activities that was seemingly important to this
respondent, but rather the level of engagement and
impact of the event on the policy-making process
that was important. In their view,

There’s been, obviously, broad spectrum activities,
but most of them ranked pretty low in terms of the level
of engagement. Most of them are still information or
education activities. Even the things that are public
debates, there’s not any links back to the decision-mak-
ing process. So one of our concerns with public engage-
ment is that it… tends to have the aim of increasing
public awareness or providing a forum for dialogue, but
without taking on any responsibility of actually
responding to any issues that are raised, or public points
of view. So on the whole, we’re not aware of as many
activities that have got a formal response from policy-
makers or people who allocate research funding, and
we’re also not generally aware of ... yeah, of just activi-
ties that are linked with the policy process (Res. 4, NGO
representative).

A common thread to emerge from the interviews,
however, was that many of the respondents were
only able to identify one or two ‘communication’ or
‘public engagement activities’ around nanotechnolo-
gies in jurisdictions outside of Australia. Respondent
1 (NGO representative), for example, was able to
point to the example of consumer surveys and a pub-
lic hearing in the UK; Respondent 7 (NGO represen -
tative) was aware of some international activities,
but ‘couldn’t give…details’; while Respondent 2
 (scientist, university sector) wasn’t aware of any such
activities.

While recognising the limitations of a small sample
size, our analysis suggests that while a wide range of
public engagement/communication activities relat-
ing to nanotechnologies have been initiated across
various countries and regions, knowledge of such
activities among those actively engaged with nano -
technologies in Australia varies considerably. More-
over, despite the differing approaches to funding lev-
els, innovativeness, visibility, and transparency, very
few of the respondents could identify what they con-
sidered to be examples of ‘best practice’ for effective
communication. While the UK was singled out by
several of the respondents as exhibiting leadership in
the field generally, only a few of the respondents
could articulate the activities initiated by the UK gov-
ernment and other entities within the jurisdiction.

As suggested by Respondent 6 (CEO, nanotechnol-
ogy organisation), the communication models that
have been utilised within the various jurisdictions re-
flect in part the overall political agenda, as well as
different political and historical perspectives; in this
sense, what may be deemed to be ‘effective commu-
nication’ in one jurisdiction is unlikely to be as effec-
tive in another. Within the UK, for example, it appears
that the public backlash against genetically modified
foods and subsequent concerns about a loss of trust
by citizens in government and science has resulted in
a much more proactive and ‘upstream’ oriented set of
communication activities. These activities are surpris-
ingly diverse and suggest that there is no single, one-
size-fits-all ‘best practice’ approach. Several respon-
dents stressed the fact that ‘effective communication’
is not guaranteed simply by the rolling out of public
engagement or communication activities. Something
else is needed to ensure that such activities are legiti-
mate, have a role to play in policy development and
are not merely window dressing.

How did these findings align with knowledge 
of the public’s attitudes to nanotechnologies, their

preferences for information and how it is conveyed?

The interviews expressly explored respondents’
preferences for the type of information and the man-
ner in which such information should be conveyed to
the public. When asked, ‘What, in your view, is the
best means of communicating issues about nanotech-
nologies with the Australian public?’, a number of
viewpoints were elicited including, for example:

I think the best ways of communicating it are with
stories about useful applications; people like applica-
tions or apps that make their life easier. And in fact, if
there was more of a realisation that nanotechnologies
and nanomaterials are integrated into a lot of things
they use, then it wouldn’t seem such a foreign thing to
them and maybe they would become less concerned
about the whole area of nanotechnology (Res.14, scien-
tists, university sector).

Online technologies were perceived by one re -
spon dent as being crucial for communicating infor-
mation about nanotechnologies to the public:

…It’s clear to me that a viral campaign is probably the
best way to go. To use online resources more effec-
tively; this is obviously the way people like to get infor-
mation. It’s also a good way in terms of you being able
to put a lot more detailed information there and hold
their attention…it’s a resource they can return to if they
still have questions (Res. 9, scientists, non-university
sector).
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Provision of balanced and high quality information
that is grounded in good science and linked to tangi-
ble outcomes or products was deemed to be impor-
tant, as well as the provision of such information
through representative bodies, where applicable.

While the popular press, in all its forms, was seen
by all respondents to have a role in the conveyance of
information to the public, the majority of respondents
noted that the media was only one of many avenues
that should be utilised to provide the public with
information about nanotechnologies. Moreover, it
was commonly felt that the popular press had a
responsibility to report balanced information in an
accessible manner in order to assist in promoting crit-
ical debate about the technologies.

DISCUSSION AND CONCLUSIONS

Despite the widespread adoption of the language
and strategies of ‘public engagement’ on nanotech-
nologies, the meanings of engagement in practice
are many and varied. While local and national histo-
ries, politics and cultures will inevitably shape views
on and strategies for enabling public participation in
science and technology, the turn to ‘engagement’ in
the context of nanotechnologies in many countries
would seem to suggest a widely shared view that it is
desirable for citizens to be involved in key decisions
about technologies. However, in public policies and
programs, the meanings of ‘public engagement’ are
rarely clearly articulated and scrutinised in any
detail. Few programs specify who ‘the public’ is that
is to be engaged, what the final outcomes of engage-
ment are, and when and how these outcomes are to
be assessed. This may make the term ‘public engage-
ment’ vulnerable to appropriation by different inter-
ests who are often pursuing very different agendas.
As noted, there is now a substantial body of social
science literature analysing and critiquing the dis-
courses and practices of public engagement that
have been found to be limited in terms of advancing
citizen participation in science and technology. The
evidence of public engagement as it has operated in
practice in Australia reveals a limited conception of
scientific citizenship; there have been few opportuni-
ties for diverse lay publics to substantially shape an
agenda that has been largely established by power-
ful pro-science interests which are keen to reap the
expected benefits from technologies in the future.
This in cludes governments which seek to build tech-
nology-based knowledge economies, and influential
business interests that are constantly in search of

profitable new innovations. Studies on public en -
gagement undertaken thus far reveal that bureau-
cratic structures, and the absence of appropriate
resources and a fundamental commitment to en -
gagement have impeded practical efforts in this area
thus far.

As published assessments of ‘engagement’ sug-
gest, ‘engagement’ in Australia suffers a number of
shortcomings in practice. These include a lack of
clarity in the use of basic concepts and the definitions
of outcomes, an absence of opportunities for dialogue
between the sponsors of technologies and publics,
and a lack of commitment to the concept of engage-
ment and/or receptivity to the concerns raised during
engagement processes (see, e.g. Rowe & Frewer
2005, Katz et al. 2009, Miller & Scrinis 2010). Efforts
labelled ‘public engagement’ have, in many cases,
been about advancing ‘scientific literacy’, the
assumption being that a ‘literate’ population is more
likely to support promising innovations. This reveals
an implicit deficit model in that ‘the public’ is
assumed to be scientifically ‘illiterate’ and thus unap-
preciative of and likely resistive to technologies. In
many respects, Australia’s experience would seem to
reflect that of other countries such as the UK, which
have strongly promoted public engagement on new
technologies, including biobanks and nanotechnolo-
gies, in recent years (see, e.g. Bowman & Hodge
2007, Petersen 2007, Anderson et al. 2009). ‘Engage-
ment’ has been mostly oriented to engineering com-
munity consent for technologies, which are portrayed
as ‘pre-social’, and thus unaffected by power and
social interests, thus denying the social production of
technologies and historical evidence that there are
always ‘winners’ and ‘losers’ from all technologies
(see Hård & Jameson 2005). Australia, however,
adopted the language of engagement later than the
UK and the EU, and engagement strategies have
been introduced into a society with a poorly devel-
oped culture of citizen involvement in the develop-
ment of science and technology policies.

The findings from our study of 14 Australian stake-
holders highlights the diverse constructions of public
engagement, which, while small in terms of its sam-
ple size, revealed often very different views of scien-
tific citizenship and of the potential for lay people to
help determine priorities in funding research and
innovations (Petersen et al. 2010). Not surprisingly
given their critical views on science and technology,
in our study, the NGOs, in contrast to respondents
from the other categories, tended to hold a critical
perspective on engagement efforts and articulated a
more radical conception of what engagement should
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mean in practice and who should be involved in such
engagement activities. 

However, representations of engagement, including
what needs to be communicated and by what means
and to what ends, was found to vary considerably
among representatives of different stakeholder
groups; limited variation was found within the groups.
While some respondents highlighted the need for ed-
ucative efforts (in line with the Government’s empha-
sis on improving ‘scientific literacy’), others empha-
sised the need to develop mechanisms for advancing
participatory democracy. Levels of familiarity with en-
gagement efforts in Australia and overseas also
varied considerably, with a generally low level of fa-
miliarity with the term ‘upstream’ that has been em-
phasised in the UK and Europe in recent years. On
one level, this diversity of the constructions of public
engagement is hardly surprising since there will al-
ways be different views within society on the means
and scope for democratic participation and on the role
of science in advancing social goals. On another level,
the diversity raises the question of what it is that those
who seek to enact ‘public engagement’, in particular,
governments, aim to achieve when they undertake
programs of engagement. If influential groups in the
policy process cannot agree on fundamental issues —
key definitions, the aims, scope, methods and out-
comes of engagement — then one needs to question
the outcomes of their efforts, particularly in advancing
the democratisation of science and technology.

As noted, the concept of scientific citizenship is
useful in drawing attention to the complex, ambigu-
ous relationship between science and society and to
ways in which the imperatives and values of the insti-
tutions commissioning ‘public engagement’ initia-
tives shape the form and impacts of those initiatives.
On the basis of evidence on public engagement in
practice thus far in both the UK and Australian con-
texts, and our own research, we contend that there is
a need to reframe the science−society relationship, to
advance a new form of scientific citizenship. This cit-
izenship should enable citizens to interrogate scien-
tists’, policymakers’, industry groups’ and other influ-
ential stakeholders’ representations of science and its
publics and of the premises and priorities of a sci-
ence-based economy and culture that shape their
views and actions. We suggest that methods are
needed that allow citizens to deliberate on social
objectives rather than just scientific, technical and
ethical issues that have been the emphasis of public
engagement endeavours to date. This would include
deliberation on the kind of economy and society that
will be required to meet the needs of the majority

rather than the interests of the few. Too often en -
gagement efforts narrowly focus attention on tech-
nologies and their applications and impacts, which
reflects a confusion of ends with means and suggests
that science is necessarily a force for the common
good and is unaffected by politics and power. In our
view, the term ‘the public’, which suggests a com-
monality of interest, needs to be abandoned, since it
denies the diverse positions and views of the many
publics in relation to science and technology, and the
unequal societal impacts of technologies. Communi-
cating with and involving diverse groups, from dif-
ferent nations, cultures and socio-economic back-
grounds, with different experiences, skills and levels
of education and language proficiency will be chal-
lenging and no doubt a fraught process. It will neces-
sitate the nurturing of mutual trust between stake-
holders and publics, a long time frame and methods
that move beyond the single, stakeholder-driven
events that currently dominant ‘public engagement’
initiatives. It will involve a shift in the power relations
between ‘experts’ and lay citizens: indeed a chal-
lenge to this very distinction. And, it will call for
greater recognition of uncertainty that always ac -
companies new innovations, but perhaps especially
nanotechnologies that, as mentioned, are emergent
and defined by their ‘enabling’ potential. Resistance
to the reframing of the language and practices of
engagement will no doubt encounter resistance from
interests who currently benefit from engagement
efforts. However, without such reframing, ‘engage-
ment’ strategies are destined to amount to little more
than mechanisms to engineer consent.
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