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Abstract The discourse on the fundamental issues
raised by synthetic biology, such as biosafety and
biosecurity, intellectual property, environmental conse-
quences and ethical and societal implications, is still
open and controversial. This, coupled with the potential
and risks the field holds, makes it one of the hottest
topics in technology assessment today. How a new
(bio)technology is perceived by the public influences
the manner in which its products and applications will
be received. Therefore, it is important to learn how
people perceive synthetic biology. This work gathers,
integrates and discusses the results of three studies of
public perceptions of synthetic biology: (1) an analysis
of existing research on how media portray synthetic

biology across 13 European countries and in the USA,
(2) the Meeting of Young Minds, a public debate be-
tween prospective politicians and synthetic biologists in
the Netherlands and (3) the experiences of citizen panels
and focus groups in Austria, the UK and the USA. The
results show that the media are generally positive in
their reports on synthetic biology, rather unbalanced in
their view of potential benefits (emphasized) and
risks (downplayed), and also heavily influenced by the
sources of the stories, namely scientists and stake-
holders. Among the prospective Dutch politicians, there
were positive expectations as well as very negative ones.
Some of these positions are also shared by participants
in public dialogue experiments, such as not only the
demand for information, transparency and regulation
but also a sense of resignation and ineluctability of
scientific and technological progress.
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Introduction

Synthetic biology (SB) is not only the latest—and a
rapidly developing—new approach to biotechnology;
it is more: SB brings the engineering approach to the
life sciences and, thus, is likely to change how we live
and understand the world [1–3]. The discourse on fun-
damental issues such as biosafety and biosecurity, intel-
lectual property rights, environmental consequences,
and ethical and societal implications is still open and
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controversial [3–5]. For all these reasons, and for the
potentialities and risks this field holds, SB is one of the
hottest topics in technology assessment (TA) [5, 6].

The rather problematic, albeit central, issue in the
assessment of new and emerging sciences and technol-
ogies (NEST) such as SB concerns how and to what
extent the public should be involved. Two main im-
pulses can be recognized: on the one hand, a tendency
to rely on experts’ analyses, and on the other, the drive
for public deliberation, i.e. to include the views of the
public and social interests in the determination of the
path of science and technology. Moreover, within the
last 10–15 years, there has been an increase in calls for
more public engagement [7].

What should be distinguished from the issue of the
role of the public, whether it be involvement or engage-
ment, is the public perception of science and technology,
in this case of SB. There is a need to investigate public
perceptions because they influence how biotechnology
outcomes, products and applications will be received.
As a consequence, it is important to know early on how
people perceive SB. The aim is not to learn how to
present SB in a way that will make it acceptable but to
involve the public in building the conditions for making
it useful for and utilizable by society.

The investigation of the ethical and societal implica-
tions of SB can benefit from empirical data on the
current public perception of the field. There are two
ways to conceive this task: either to investigate and try
to measure public perceptions (e.g. conducting group
interviews or public events), or to analyse how SB is
presented to the public and what information is spread
by the media. The present work encompasses both
research approaches.

The idea for this joint paper arose during the authors’
participation at the international summer school
‘Analysing the Societal Dimensions of Synthetic Biol-
ogy’ organized by the EA European Academy of Tech-
nology and Innovation Assessment in Berlin in Septem-
ber 2014.1 Each participant presented a text as a contri-
bution to the summer school, enriched by the lessons
learnt from successive discussions. Participants’ contri-
butions were published as chapters in a book edited by
Kristin Hagen, Margret Engelhard and Georg Toepfer
[8]. In the present paper, the authors have summarized
and pooled the salient points of their respective chapters

and, where possible, compared the results of their orig-
inal studies with others’ research and input. In line with
the research performed by the authors in their respective
book chapters [9–12], the present work will primarily
clarify the rationale for investigating the public percep-
tion of SB: first, explaining why the analyses of NESTs
should take place at an early stage, and second,
analysing how SB was encountered in three different
arenas.

The second part of the paper is organized as follows.
The first section is focussed on the media. It is possible
to assume that media play a role in how the public
perceives a new biotechnology and that this can affect
how the public debate evolves. Therefore, previous
studies on how the media have covered SB in Western
countries are thoroughly analysed. Second, the results of
a study looking at a debate held in the Netherlands
between future politicians and future synthetic biolo-
gists are discussed. This provides valuable testimony
on how SB is received by prospective politicians—
varying from right wing to left wing and from Christian
to animal welfare-inspired positions—and, as such, on
what directions a future debate on SB may take. Third,
the experience of citizen panel discussions with Austri-
an citizens is described. The citizen panels were specif-
ically dedicated to discussing SB and its ethical, legal
and social implications, as well as questions of gover-
nance. The results are then compared with similar re-
search previously reported, in order to further contribute
to the understanding of the current public perceptions of
SB.

The final aim is to draw a picture of public percep-
tions of SB in Western countries and to suggest fruitful
ways to involve the public in understanding and
assessing such biotechnology.

Why Public Perception of Technology Matters

New and emerging technologies are shaped by society
in the sense that their inventors usually aim to address
existing shortcomings of existing technologies. But,
despite these good intentions, new technologies and
technological applications often also turn out to have
negative, unwanted effects. Therefore, TA and related
disciplines aim to analyse NEST as early as possible in
order to provide knowledge for the anticipatory gover-
nance of these effects [13]. However, the main challenge
is the lack of knowledge concerning the future

1 For more information, see http://www.ta-synbio-summerschool.
de/. Accessed 12 January 2016.
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consequences of NEST, which are just about leaving the
labs—as is the case for SB. Moreover, SB can even be
seen as a prime example of a ‘technoscience’ in which
the traditional boundaries between (knowledge-
oriented) natural science and (application-oriented) en-
gineering dissolve and basic scientific research ab initio
is placed in a context of utilization [14].

As early as 1980, David Collingridge [15] described
this dilemma: While at a later stage of development and
implementation, sufficient knowledge is available to
assess the societal consequences of a technology in an
evidence-based way, and it is hard to change develop-
mental paths since technology options are closed and
investments have been made. In contrast, at early stages
of research and development, these barriers to
readjustments are very low. At the same time, however,
little is known about the impacts of the technology and
decisions have to be taken in the face of large gaps in
knowledge. Therefore, TA scholars and others have
been working on approaches to overcome this drawback
of early assessment in order to keep the advantages of a
timely assessment [13].

Thereby, the most promising way appeared to be the
inclusion of interdisciplinary and transdisciplinary ex-
perts as well as—and perhaps especially—the general
public in order to elicit perceptions and values on which
to build an assessment framework. This has been imple-
mented in numerous different approaches, many in the
tradition of social constructivist studies of science and
technology (for an overview, see [16]). This can be
traced back to the different understandings of the rela-
tionship between science and society in the last quarter
of the twentieth century [17] and the (perceived) loss of
trust in technocratic decision-making by society [18].
Consequently, concepts like ‘Mode 2 Knowledge Pro-
duction’ [19] or ‘Post-Normal Science’ [20] aim at
strengthening the role of non-scientific actors [21]. Tak-
ing into account that new technological developments
are not linear but rather shaped by society [22], specu-
lative foresight through public involvement can help us
understand risks as systemic and detect threats which are
hard to predict from solely an expert perspective [23].
This way, laypeople contribute to knowledge production
as ‘experts for the everyday’ [24] and help make the
assessment of NESTs much more robust.

Thus, one of the most common (communicated)
types of motivations for engaging the public is the
‘substantive’ ones, according to Andy Stirling [25]: In
this sense, choices concerning the nature and trajectory

of innovation can be co-produced with publics in ways
that authentically embody diverse sources of social
knowledge, values and meanings. These types of moti-
vations can be found especially in the TA context, where
the focus is not as much on the implementation of the
results of the participative exercise [26].

Besides this, Stirling [25] identified two other major
motivations for public engagement: the ‘normative’ and
the ‘instrumental’. The first sees the involvement of
citizens as the right thing to do for reasons of democra-
cy, equity and justice. Here, proponents of participation
introduce their own values by advocating public en-
gagement and emphasizing the importance that the re-
sults of the exercise will truly be part of the decision-
making process. The second focuses on the effects the
exercise has on the engaged public, allowing them to
learn about the issues discussed and the actors involved.
This is often accompanied by the presumption that the
increased knowledge will also increase acceptance.

Quite recently, an innovation concept has emerged
that incorporates these ideas of early assessment and
shaping research and development (R&D) processes
along with societal values and needs: responsible re-
search and innovation (RRI) [27]. It was introduced into
the science and innovation governance by the European
Union by individuals who likely have quite strong nor-
mative imperatives. However, public engagement in the
R&D process, which is a strong element of RRI, also
appears to hold many of the substantive imperatives
[28]. Yet in RRI, public participation is presented as a
vehicle for meeting societal needs and ensuring success-
ful innovations—and at best preventing conflicts [14]. It
is important to distinguish between the different notions
of ‘participation’: The inclusion of the views and exper-
tise of non-scientific actors in knowledge production
and decision-making processes is not the same as citizen
participation within the political system, in the sense of
direct democracy. Although the growing popularity of
citizens’ participation within the political system ap-
pears in parallel to the trend of more participation in
the scientific context, this should not be confused with
participatory approaches in TA [29]. Nevertheless,
scholars promoting public engagement with science
share—in the words of Jack Stilgoe—a normative com-
mitment to the idea of democratic science policy and
have argued that public engagement can be part of this
[7].

With regard to SB, public engagement—especially in
the context of this paper—is to be regarded first and
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foremost as a tool for knowledge production in the
course of an early societal assessment. However, pub-
licly accessible material is rare, hard to locate and in
most cases only available in the national language. In
the following sections, we aim to line up all the empir-
ical data we gathered in the course of the above-
mentioned summer school.

Encountering Synthetic Biology within Different
Public Arenas

Ever since the emergence of the field, SB has been
increasingly attracting the interest of scientists in Europe
[30]. At the same time, many organizations have en-
gaged in mapping the ethical, legal and societal impli-
cations (ELSI) and potential risks of the field early on.
The European Commission, for instance, supported sev-
eral ELSI programmes dedicated to SB, such as
‘SYNTH-ETHICS’ and ‘Synthetic Biology for Health:
Ethical and Legal Issues’ (SYBHEL), which both ran
from 2009 to 2012. Such initiatives were also undertak-
en in several EU member states [31]. Given Europe’s
experience with fierce—and often unsettled—debates
on biotechnology, early engagement with SB seems
sensible since the field may very well also lead to
controversies. With this in mind, the Global Network
of Science Academies (IAP) issued a statement in 2014,
calling for a global commitment regarding SB [32].
According to IAP chairman Volker ter Meulen, it is time
to settle the ‘synthetic controversy’, and he notes that if
SB is to thrive, the world needs to decide now how the
field should be regulated and supported [33]. In his
response ‘Don’t shut the door on the synthetic biology
debate’, in The Guardian, Science-and-Technology-
Studies scholar Jack Stilgoe asked why the public is
shut out of the conversation about the benefits of the
field [34]. This is a valid question, since public aware-
ness is quite low. According to the 2010 Eurobarometer
survey dedicated to biotechnology, 83 % of the Europe-
an respondents never heard of SB [35].

In the years that have passed since then, the aware-
ness of the field will certainly have grown. Yet, since SB
is still predominantly confined to laboratory practice, it
is safe to assume that public awareness is still low. In
any case, there is still a lack of data on how SB is
actually perceived by the European public. In order to
foster RRI in SB, the current expert-driven ELSI dis-
course needs to be broadened and substantiated, in order

to open up visions, purposes, questions and dilemmas
regarding SB to collective deliberation [36]. Neverthe-
less, there are already good examples of studies in
Europe, for instance in the UK [37, 38] and Austria
[39, 40], aiming to introduce a public perspective on SB.

In this section, the authors aim tomodestly contribute
to reducing the lack of data on public perceptions of SB.
In order to do this, we will briefly present the main
results of three previous studies we have performed—
on the image of SB in three different public arenas—and
relate these results to other available research findings.

Firstly, this concerns the media portrayal of SB across
13 European countries and the US. This is of interest
because the generation of public interest is still largely
tied to mass media, which can focus public attention on
an issue and are able to display conflicting social posi-
tions and interpretations, and are thus able to make them
a point of reference for policy decisions. Still today, the
formation of public opinion is dominated by the mass
media [41]. If one assumes that the audience takes up the
topics presented by the media and the framings used by
journalists, media content analyses allow for an estima-
tion of the thematic input for public debate [42].

Nevertheless, it is not enough to depend solely on
media content analysis as an indication of public debate.
Therefore, we have also included available public en-
gagement exercises on SB in our analysis: the Meeting
of Young Minds, a public debate between ‘future poli-
ticians and synthetic biologists’ in the Netherlands, as
well as experiences with citizen panels and focus groups
in Austria, the UK and the USA. These mirror the public
opinion and debate out there in a lively manner and
broaden the picture offered by media analyses. Yet, this
is not free from drawbacks: The fundamental problem
seems to be that the wider public (however defined) is
apparently not interested enough in NESTs to participate
spontaneously and take an active part in the public
debate [43]. This seems to make it difficult for stake-
holders if there is uncertainty associated with the even-
tual nature of new products, processes, benefits and risks
of a NEST-like SB [44]. However, in combination with
media content analyses, it offers an interesting overview.

Media Portrayal of SB

Background

In September 2014, the Wilson Center issued a set of
guidelines for stakeholders and journalists in
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communicating SB [45]. This report is only the latest in
a series of recommendations aimed at promoting re-
sponsible and balanced communication. Whilst SB has
not yet fully entered public awareness, the way it is—
and should be—communicated has already gained cen-
trality. There is fear that news media may produce
excessive hope and hype about its potential applications
or that, on the contrary, they may produce uneasiness
[45]. Both may cause a decrease in trust in the institu-
tions promoting SB and, eventually, hamper its potential
benefits or downplay its uncertainties and potential
risks.

Since the media can be considered to play an impor-
tant role in the selection of both which issues to bring
forth and the form for bringing them to the public’s
attention [46], knowing how the media present SB can
offer indications of how the future debate on it may
evolve. Following this reasoning, Ancillotti and
Eriksson investigated how SB was depicted in the re-
spective three major Italian and Swedish newspapers
between 2009 and 2013 [10].

The research was conducted as a qualitative content
analysis. The articles were found using relevant search
terms (‘synthetic biology’ and 46 other combinations),
and the stories’ content pertinence (whether or not they
were about SB) was assessed using SB authoritative
definitions as a reference point [1, 32, 47]. All articles
with even a slight connection to SB were included and
placed in various categories, according to the extent to
which SB was central in them, and were formally and
content coded. The language used by the journalists was
analysed, considering what metaphors and explanation
models were employed and what the framing keywords
were (intended as recurrent and salient terms used by the
journalists to describe SB). Furthermore, the overall
tone of the articles—intended as the general impression
that an article transmits to the readers—was assessed.
The analysis also encompassed what topics and appli-
cations, risks, and benefits were more recurrently con-
nected to SB. In addition, it was examined whether the
media portrayal of SB included calls for oversight and/
or public involvement, and whether the newspaper arti-
cle contents mirrored the academic debate.

In the following, the main findings of the study will
be discussed together with results from ten previous
studies, in order to provide a critical overview of the
quantity and modality of media coverage of SB in
Western countries [41, 48–56]. The countries consid-
ered in these studies are the USA on the one hand and 13

European countries (Austria, Denmark, Finland, France,
Germany, Ireland, Italy, the Netherlands, Norway,
Spain, Sweden, Switzerland and the UK) on the other,
which offers a good overview of how SB has been
depicted by the European media. This corpus of studies
focussed mainly on the press (newspapers and maga-
zines), but some have also taken into account audio-
visual material such as radio and television broadcasts
[49, 53] and various online content [54].

Coverage and Sources

It is currently not possible to assess whether or not the
coverage of SB in the media is substantial, for two
reasons. Firstly, the methods used for searching the
stories varied significantly, i.e. some studies only used
synthetic biology as a search term in the databases [41,
48, 52], while others, including our chapter, resorted to a
wider set of search terms and also included stories not
using the term synthetic biology [10, 49–51, 53–56].
Secondly, in order to draw quantitative conclusions
regarding the coverage of SB, there would have to be
adequate comparators and this falls beyond the intent of
this study.

What clearly emerged from analysis is that the cov-
erage steadily increased until 2010, when it peaked, and
then returned in 2011 to approximately the same level as
in 2009, maintaining this trend until 2014 (the last year
surveyed). In the case of Germany, there was a slight
increase in 2014 [2]. SB did not gain great media reso-
nance per se; instead, its coverage was highly event
driven, with significant upticks represented by an-
nouncements of technological advancements [41, 57,
58], institutional initiatives [59, 60] and elite scientists
communicating their own futuristic visions or profes-
sional speculations, e.g. George Church’s January 2013
comments on the possibility to revive Neanderthals [61]
or Craig Venter’s announcement in March 2013 that his
group was close to creating life from scratch [62].

There is general agreement that SB coverage is heavi-
ly influenced by journalists’ sources, which are often
represented by a restricted number of elite scientists.
Although the fact of relying on frames created by ‘sci-
entific sponsors or supporters’ can be considered jour-
nalistic praxis, as highlighted by Kruvand [54], the help
provided in interpreting the scientific developments de
facto generated stories with striking similarities in all the
countries. This is probably due to a marked dependence
on the common sources of the stories, and to a lack of
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critical scrutiny on behalf of the media [56]. It can be
assumed that the media frame issues and thus influence
the opinions of the public, even though the extent to
which this is true is not quantifiable, through
underscoring specific facts or values and providing in-
terpretation schemes [63, 64]. In the case of SB, the
frame providers seem to be primarily those who work
with and have an interest in it. As Lehmkuhl [41]
observed, scientists themselves, prior to science journal-
ists, frame the content of the articles and emphasize
usefulness and controllability. A paradigmatic case is
that of Craig Venter. In our study, it was found that he
was present in 63 % of the stories [10], while in
Gschmeidler and Seiringer [53], he was mentioned in
43 % and in Ancillotti et al. [56] in 44 %, to give just a
few examples.

Balmer and Herreman [50], whose study is centred
on Venter, place the accent on the consequences of the
uncritical usage of experts’ framing. Stakeholders use
framings that highlight or erase certain ethical concerns;
by adopting their framings, journalists ‘not only shape
ethical spaces, but also make normative pronounce-
ments on ethical issues’ [50]. Sources’ influence can
be spotted not only in a story’s tone but also in the
choice of metaphors and in the applications, risks and
benefits envisioned.

Language, Metaphors and Tone

In our study, we investigated what the most frequent
framing keywords in the stories were [10]. These data
give an idea of how SB was depicted to the public.
Consistent with the results of SYNTH-ETHICS [51]
and Pauwels et al. [52], it was found that journalists
tend to make clusters of terms, such as artificial, syn-
thetic, creation, manufacture and bacteria, around the
notions of the creation of life and of artificial life.

Journalists largely employed stylistic devices in de-
scribing and making sense of SB, as usually happens in
the popularization of scientific achievements [65, 66].
This tendency was detected in the first studies, by
Pauwels and Ifrim [48] and Cserer and Seiringer [49],
and continued until the last ones, by Schmid-Petri et al.
[55] and Ancillotti et al. [56].

Most prominent were construction metaphors, in
which SB was described as the creation or design of
new microorganisms through bricks, blocks or even
Legos. Gschmeidler and Seiringer [53] remarked that a
dimension of playfulness is connected to Legos, which

may question the seriousness of the field. Cserer and
Seiringer [49] observed that experts describe SB in
terms of its ‘engineering work culture’, and this is
reflected in the epithets, such as architects, engineers
and designers, used by journalists to describe scientists.

The secondmost recurrent set of metaphors related to
IT language, in which the cell was described as the
hardware and the genome as the software. Venter, for
example, in his highly related press release and speech
announcing the ‘creation’ of the first synthetic cell,
described it as the first organism with computers as
parents [67, 68]. The media simply echoed these words,
which sells well.

Recurrent were also apparently religious metaphors
concerning the supposed hubris involved in the human
creation of life and the associated ‘playing God’ leitmo-
tif. This argumentative scheme has partially lost its
original power and is often interpreted more as a jour-
nalistic device than as an expression of religious unease.
Indeed, in the analyses, it is often coupled with, or
directly followed by, the ‘Frankenstein’ motif [56].

The tone of the stories on SB was extremely positive.
Pauwels and Ifrim [48] observed that, even in a gener-
ally positive tone, the USA was more optimistic while
Europe was found to be more precautionary. The differ-
ence seems to become less important in the aftermath,
with all the analysis of the stories revealing a very
positive attitude. Schmid-Petri et al. [55] proposed an
interesting reason accounting for this, relating to the
young age of SB and the concomitant lack of scan-
dals or problems connected to it. The communication
with scientists and other stakeholders never took
place as a reaction to crisis but was rather always
based on a proactive communication, at their initia-
tive, and is consequently positively framed and
future-oriented [55].

Reported Applications, Risks and Benefits of SB

In their study, Ancillotti and Eriksson found that the
applications of SB and the topics connected to it, as
reported by journalists, mainly concerned healthcare,
the environment and energy production [10]. Ethical
issues were raised in about a third of the stories, but
not as matters of concern. Indeed, the tone was neutral,
in most cases only mentioning the fact that SB may
create certain moral tensions, without further qualifica-
tions. It was observed that the major benefits envisioned
in the stories from Italy and Sweden overlapped with the

314 Nanoethics (2016) 10:309–325



most commonly treated topics/applications, since they
were rarely presented in a neutral way but rather very
often had their good sides emphasized. For example, it is
not obvious that SB should be described as something
positive for the environment or human health; nonethe-
less, merely five negative stories regarding these fields
could be found. The remaining stories were neutral or
positive, pointing at the possible use of SB in bioreme-
diation or new drug/vaccine production. The considered
risks, mainly biohazards and bioterrorism, were men-
tioned only a few times, receiving much less consider-
ation in both quantity and weight (they were neutrally
presented) than the positives.

These findings are again rather consistent with the
other studies. The study by Kruvand [54]—which in-
vestigated a different period (2008–2011), more media
outlets and another country (the USA)—found that the
number of stories that mentioned only benefits
outnumbered those that mentioned only risks and those
mentioning both risks and benefits. Moreover, Kruvand
[54] observed that in the stories mentioning both risks
and benefits, the former tended to be mentioned near or
at the end of the stories.

Pauwels et al. [52] found that, with respect to the
previous period investigated in Pauwels and Ifrim [48],
the coverage became more balanced. However, and as
an overall conclusion from the studies, it can be stated
that press coverage is not balanced yet.

Promotion of Public Involvement

The study by Ancillotti and Eriksson also investigated
whether the media promoted or raised the issue of public
involvement in the SB discourse, but very little of this
was found in the material [10]. However, the role of
educating citizens should not primarily be assigned to
the media, even though they can of course be very useful
in attracting public attention to important scientific and
technological issues, such as SB. Pauwels et al. [52]
rightly remarked that SB can be easily replaced by the
next big new thing in media coverage, and for this
reason, media should never be used as a substitute for
public engagement.

In his study, Lehmkuhl [41] observed that only actors
in the so-called periphery (civil society, organizations,
and scientists) had a say, whereas none from the
(political) centre (referring to the deliberative model of
public sphere by Habermas [69] and Gerhards et al.
[70]) did. According to Habermas, this would indicate

that the public debate on SB has not yet earned political
relevance.

Dutch Future Politicians Meet Future Scientists: a
Meeting of Young Minds2

Background

In the Netherlands, the Rathenau Instituut—which aims
to contribute to societal debate and to the formation of
political opinion on issues that relate to or are the con-
sequence of scientific and technological develop-
ments—engaged with SB quite early in its development
[12]. In fact, the report ‘Constructing Life’ [71] was one
of the first studies on the potential societal impact of SB.
In 2007, the institute published a Dutch version of the
report [72] and a policy brief [73] based thereon. As a
result of these efforts, members of the Dutch Labour
Party (Partij voor deArbeid) asked questions to draw the
attention of the Cabinet to the developments in SB in
2007 [74]. In the years to come, SB did not become a
real topic of debate, which is perhaps not surprising
since the field is still predominantly in an experimental
phase. Nevertheless, given the significance of SB, the
Rathenau Instituut undertook various actions to broaden
the societal debate on the field, as well as engage with
SB researchers. In order to facilitate more political de-
bate on SB, the institute organized a debate between
‘future politicians and future synthetic biologists’, a
Meeting of Young Minds, in 2011.

The idea of the event was inspired by the internation-
al Genetically Engineered Machines competition, better
known under its acronym iGEM. iGEM is the popular
global student competition in the field of SB, in which
students use standardized and interchangeable genetic
building blocks (BioBricks™) to design microorgan-
isms with novel properties. By 2011, 8 years since the
conception of iGEM at the Massachusetts Institute of
Technology, the competition had grown into a full-
blown international competition with no less than 160
teams from 30 countries participating. Due to this ex-
plosive growth, the organization decided that year to
regionalize the competition into three preliminaries (or
jamborees, in iGEM jargon). The European-African
jamboree was to be held in Amsterdam. This gathering
of ‘future synthetic biologists’ sparked the idea of

2 For a more detailed discussion of the organization and results of
this event, see Rerimassie (this volume).

Nanoethics (2016) 10:309–325 315



bringing them into debate with ‘future politicians’. This
idea resonated quite well with the culture of iGEM,
since its participants not only work in the laboratory
but also need to pay close attention to the societal
aspects of their research and reach out to society. There-
fore, the iGEM organizational committee was very will-
ing to cooperate with the Rathenau Instituut [75].

In turn, the future politicians were sought in the
circles of Dutch political youth organizations (PYOs).
PYOs are tied to a specific political party and are open to
young persons between approximately 14 and 27 years
old. The aim of PYOs is to promote and maintain the
causes of the political party they are connected to. In
order to do this, they use a wide variety of means, such
as participating in debates, initiating petitions and orga-
nizing publicity stunts. PYOs have considerable mem-
bership numbers and are moreover seen as an incubator
for political talent.3 In fact, many prominent Dutch
politicians were active in a PYO in younger years, such
as Mark Rutte, the country’s current Prime Minister
[76]. The Rathenau Instituut found seven (out of nine)
PYOs—varying from right wing to left wing and from
Christian to animal welfare-inspired—willing to devel-
op a tentative view on SB and bring this into debate.4 As
the PYOs were not familiar with SB, the Rathenau
Instituut facilitated their opinion-making process by,
for instance, making available relevant reports and or-
ganizing an expert meeting in collaboration with the
iGEM team from the Delft University of Technology
[77]. Since this was the first time the PYOs would learn
about SB, the Rathenau Instituut needed to ensure that it
provided a balanced view of it. Accordingly, some of the
experts who attended the expert meeting stemmed from
the field of SB itself, while others came in from the
perspective of risk assessment, intellectual property and
philosophy. Also, with regard to the various reports we
provided, we aimed to provide multiple perspectives on

SB. In order to prepare themselves, the PYOs were
asked to draft a political pamphlet in which they
outlined their views on SB, as well as offered position
statements, here based on [78]. This provided valuable
input on how to organize the debate. Three core themes
on which the PYOs seemed to disagree were identified:
promises, regulation and ownership. Each of the themes
would be discussed in one round. In terms of the debate
format, each round would start with two representatives
of opposing PYOs defending a position statement and
reacting to each other. Next, the other PYO spokesper-
sons could join in the discussion, and last, six represen-
tatives from iGEM could also join the debate.5

Eventually, theMeeting of YoungMinds was held on
the night preceding the European-African jamboree and
turned out to be a well-attended (notably by iGEM
participants), lively debate.

Main Results

As described in Rerimassie [12], the Meeting of Young
Minds had the following aims: firstly, to broaden the—
so far modest—debate on SB in the Netherlands by
introducing non-neutral publics, secondly, to provide
data on how Dutch political parties might gauge SB, in
the absence of partisan viewpoints on it, i.e. contribute
to the understanding of what kind of issues are likely to
play a role in the emerging debate on SB, and lastly, to
facilitate mutual learning and understanding among the
participants. TheMeeting of YoungMinds was analysed
in the 2013 report ‘Politiek over leven’ [78]. In 2014, an
updated English translation of this report, called
‘SynBio Politics’, was published [75]. Based on these
studies and Rerimassie [12], this section will provide a
brief impression of the viewpoints of the PYOs regard-
ing SB; the discussion will be limited to positive or
negative expectations the PYOs demonstrated. Finally,
the role of the iGEM teams during the debate will be
briefly discussed.3 Currently, the largest PYO is SGPJ, tied to the Reformed Polit-

ical Party (SGP) with approximately 9000 members. The smallest
is the much younger organization PINK!, which is tied to the
animal welfare party (Partij voor de Dieren), with about 900
members [76].
4 The participating PYOs were the following: Young Democrats
(linked to D66, the Liberal Democrats), DWARS (linked to
GroenLinks, the Green Party), Young Socialists (linked to the
PvdA, the Labour Party), PINK! (linked to the Partij voor de
Dieren, the animal welfare-concerned Party for the Animals),
CDJA (linked to CDA, the Christian Democrats), SGPJ (linked
to SGP, the [Christian] Reformed Political Party) and PerspectieF
(linked to ChristenUnie, the Christian Union) [75].

5 Due to time restraints, we did not engagewith the iGEM teams as
intensively as we did with the PYOs (when the trajectory with the
PYOs started, the iGEM competition activities had already been
underway for some time). Rather, together with the European
iGEM committee, we reached out to iGEM teams that seemed to
be excelling in their human practices activities. Eventually, we
merely asked to appoint a spokespersonwhowould represent them
during the debate. However, despite prior involvement, we as-
sumed that their representatives could play an important role
during the debate, given their knowledge of SB and human prac-
tices experiences.
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First, positive expectations concerning SB could cer-
tainly be found. The Young Democrats, for instance,
were very favourable towards it and pleaded for free-
dom of research despite potential risks: ‘just imagine
what the impact will be on innovation if you want to
stop everything until you’re sure that it leads to a great
invention that will solve worldwide hunger or some-
thing (…) I would say that synthetic biology offers
enormous opportunities and there is simply no world
that exists without risks’. The Young Socialists con-
curred: ‘even if it brings new risks, it may also improve
our lives’. DWARS—connected to the Dutch Green
Party GroenLinks—also saw the potential of SB in the
fight against climate change but expressedmore concern
about the potential risks than the aforementioned PYOs
did. Their representative ended up concluding that ‘we
cannot stop technological developments (…). We
shouldn’t be afraid of the things we don’t know. We
need to look at what these new technologies can do in
our society, and we must use them in a safe and respon-
sible manner’. This is a striking remark, considering the
very strict general stance ofGroenLinks towards genetic
modification. That being said, DWARS drew a clear line
regarding the deliberate release of organisms modified
by means of SB: ‘we’re extremely cautious about re-
leasing products into the environment, because it can be
harmful for ecosystems. This can have serious, unpre-
dictable consequences’.

The remaining PYOs were even more worried about
the developments. The Christian-Democratic represen-
tative of the CDJA, for instance, not only worried about
disturbing ecological balances but also expressed anxi-
ety concerning heavily redesigning—or even creating—
organisms as such: ‘some biologists see it as improving
nature. We don’t find this a desirable development, and
we believe that this only should be allowed in excep-
tional cases (…) for example, only for the development
of new drugs for very serious diseases (…). If you’re
talking about synthetic biology in the sense of improv-
ing or creating organisms, I think that goes very far
indeed, and then you have to be very strict in your
regulations’. The spokesperson for PerspectieF and
SGPJ—two smaller Christian parties that often collab-
orate—also argued: ‘you shouldn’t give scientists a
blank check. First you need to discuss which develop-
ments mankind can afford (…). We should expect no
paradise from synthetic biology (…) perhaps expecta-
tions won’t come true. My argument is that as a politi-
cian you have the responsibility to check things’. Last,

PINK!, the youth branch of the Dutch animal welfare
party, also perceived hubristic ambitions in SB but
added: ‘we don’t even need this technology for many
of the problems we face. Hunger in the developing
world isn’t a matter of food production but of distribu-
tion. For our environmental problems, we also have
solutions available. We just need to use them’.

The representatives of the iGEM teams, in turn,
played an important role in the discussion. First, several
spokespersons highlighted how SB could contribute to
the common good. The representative of iGEM Imperial
College London, for instance, remarked: ‘for our project
we looked at desertification, and it is a fact that every
day an area 1.5 times the size of Amsterdam turns into
desert every single day. […]. I think that synthetic
biology is one of those great areas that might enable us
to actually do something about it and yes, I completely
agree that it should be completely safety tested […] but
do we really want to bypass this great opportunity of
being able to actually undo the damage we’ve done?’.
At the same time, several representatives raised the
importance of taking ethical concerns and public opin-
ions seriously, such as the spokesperson of iGEM Im-
perial College London: ‘I really think it’s important (…)
to achieve transparency, and in the UK we do it through
public engagement. It’s a political tool used to spread
awareness (…) when they’re empowered with the
knowledge, they can then formulate their own indepen-
dent opinions’.

In conclusion, by organizing the Meeting of Young
Minds, the Rathenau Instituut aimed to broaden the (to
date) modest debate on SB in the Netherlands. More-
over, it provided a glimpse of how Dutch political
parties might perceive SB. There were positive expec-
tations as well as negative ones. Interestingly, the con-
cerns of sceptical PYOs related not only to the potential
risks of SB but also to anxiety regarding radically
redesigning life and organisms as such. In any case,
given the major differences heard during the event, SB
may turn out to become a topic of fierce political debate
in the Netherlands.

Citizen Panels with Members of the Austrian Public

Background

In Austria, public awareness of SB is—as in EU mem-
ber states in general—persistently low [35]. In addition,
Austrians are particularly sceptical towards the genetic
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modification of plants and animals, and biotechnology
in general [35, 79, 80]. In order to learn about the deeper
motives for (negative) attitudes towards SB on the one
hand and to get citizens’ recommendations for how the
research field should be regulated on the other, citizen
panels were conducted with members of the Austrian
public from a variety of socio-demographic back-
grounds. The idea was to gather situated and nuanced
knowledge about ‘general’ publics’ perceptions of the
challenges and opportunities associated with SB, to
understand how SB is made sense of and framed, and
to learn how members of the public cope with the hypes
and hopes, fears and concerns evoked by visions of SB.

During November and December 2012, a total of
eight citizen panels were conducted in the cities of
Vienna and Innsbruck.6 In order to account for different
age groups, genders, levels of education and employ-
ment statuses, participants were sampled purposively
[81]. In each city, two citizen panels were conducted
with participants aged 18 to 49, and two with partici-
pants aged 50+. Individual citizen panels comprised five
to 12 people and lasted 2 to 3 h. Overall, the panels were
organized as face-to-face meetings composed of infor-
mation and discussion phases. They were led by two
trained moderators who provided background informa-
tion on SB and its application, and invited participants to
discuss and challenge this information [82–84]. As
such, in their conceptualization, the Austrian citizen
panels were similar to focus group discussions [85–88].7

Concerning the procedure, the citizen panels were
divided into five thematic units, with the moderators
following a semi-structured topic guide composed of
open questions. Each citizen panel started with an intro-
duction and the disclosure of the topic by the modera-
tors. In the first thematic unit, the importance of science
and technology in the participants’ lives in general was
discussed. The second unit was dedicated to information
and discussion about SB and its ethical and social im-
plications. Third, concrete applications of SB from three
different fields (agriculture, medicine and environment)
and the respective challenges and opportunities were

discussed. Fourth, participants were asked to formulate
recommendations for the governance of SB. The ses-
sions ended with an invitation to imagine and describe a
future in which SB would be part of the participants’
everyday lives.8

All discussions within the citizen panels were audio
recorded with the informed consent of the participants,
rendered anonymous and transcribed verbatim in order
to facilitate data analysis. Data analysis was performed
using a mixed methods approach combining structured
content analysis [89, 90] and interpretive frame analysis
[91, 92], so as to get a fine-grained picture of manifest as
well as latent content and frames within transcripts. Use
of the qualitative data analysis software Atlas.ti facili-
tated the management of the data [93].

Main Results

When first confronted with the term synthetic biology,
citizen panel participants were quite puzzled. They
struggled particularly with the contradiction between
the two words ‘synthetic’—usually understood as some-
thing artificial, unnatural or man-made—and ‘biolo-
gy’—as representing nature. Overall, the term synthetic
biology was associated with something negative or un-
desirable, such as unhealthy foodstuffs, E numbers or
synthetic energy drinks. In addition, it brought to par-
ticipants’ minds science fiction novels, which seldom
have a happy ending. Interestingly, however, the low
level of awareness of the term synthetic biology stood in
contrast to the considerable number of participants who
knew about the practices and techniques used by syn-
thetic biologists. Thus, participants were well aware of
the construction of biological parts and organisms in
laboratories with the help of modern technologies but
simply did not associate this with the term synthetic
biology.

Overall, the participants tended to focus primarily on
the challenges and risks presented by SB. One of the
main issues raised in all citizen panels was the uncon-
trollability of the whole field—starting from researchers
in their laboratories, over field release, to the6 The citizen panels were conducted under the supervision and

coordination of Herbert Gottweis within the framework of work
conducted for the Austrian Research Promotion Agency (FFG) in
its function as partner of ERASynBio. The citizen panels were
organized and conducted by Ursula Gottweis andWalburg Steurer.
Viktoria Veith contributed through participant recruitment.
7 For a detailed description of citizen panel design, sample and
topic guide, see [11].

8 The topic guide was inspired by those used in two engagement
experiments carried out in the UK [37, 38]. The selection of
example cases for the application of SB was inspired by a focus
group study conducted by a group of researchers from the Chair of
Ethics at the Friedrich-Alexander University Erlangen-Nurem-
berg, which has yet to be published.
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commercialization and distribution of products to con-
sumers. Unknown risks, long-term impacts, side-effects
and dual use were central concerns. There was a clear
understanding that intended harm (connected to fears of
the misuse of SB for warfare and terrorist purposes) and
unintended harm (meaning accidents, unforeseeable
mutations and evolution within natural ecosystems)
constitute separate challenges. Participants were afraid
not only that newly created organisms could ‘escape’
from laboratories or bioreactors and cross-breed with
existing organisms in the environment but also that
products of SB, such as pharmaceuticals produced in
modified organisms, would not have undergone thorough
testing yet, which consumers could be used as ‘human
guinea pigs’, and that new discoveries could fall into the
wrong hands. Furthermore, participants were sceptical
regarding the ‘real’ aims behind research in SB and
cautioned that economic interests would be its primary
driver. Within this argumentation, (pharmaceutical) in-
dustries, multinationals and advanced societies in general
were perceived as the beneficiaries of new discoveries,
while access to products for less developed countries
would be prevented by large corporations holding patents
andmonopolies. Finally, moral and ethical concerns were
raised regarding the construction of life, man interfering
with nature and risks of purposeful selection and
eugenics.

Even though there was consensus among participants
that the risks of SB would outweigh the benefits, they
also showed cautious enthusiasm about certain applica-
tions. Support was especially pronounced concerning
the medical field; for instance, the application of SB in
developing drugs for diseases, such as Malaria or can-
cer, was very welcome. In addition, a number of partic-
ipants appreciated the use of SB to produce biofuels in
modified plants, such as algae, with the arguments that
arable farmland could be saved and that the growing
demands for energy could be met without harming
ecosystems by consuming fossil fuels, palm oil or crops.
On the other hand, participants voiced the criticism that
the arguments of ‘cheap drugs for the poor’ and ‘feeding
the growing world population’ would be misused as
door-opener arguments and that especially the example
of anti-malarial drugs would be exploited for the pro-
motion of SB.

Generally, support for SB was always conditional
and tied to a number of demands, which should be
reflected in governance. To start with, transparency
and information were defined as essential. This has

two main dimensions: Firstly, participants claimed that
the risks and unknowns of SB should be communicated
from the outset, and the sponsors of research be
disclosed; secondly, there was a strong wish that prod-
ucts of SB would be labelled as such, as labelling is a
precondition for consumer autonomy. As a second de-
mand, participants urged that the safety and security of
SB must be guaranteed. Thus, prevention, precaution
and containment were seen as crucial. Thirdly, there was
a wish for a thorough balancing of the risks and benefits
of research and product development, as well as a desire
that alternatives be investigated. Finally, participants
claimed that gaps between industrialized societies and
developing countries should be avoided and equal ac-
cess to new products guaranteed.

In addition to openly stated opinions, a number of
implicit attitudes and coping strategies for the perceived
challenges and opportunities of SB could be identified
through fine-grained analysis. Firstly, participants
tended to draw parallels between SB and related re-
search fields or past experiences in order to make sense
of SB. Thus, comparing the unknown with the familiar
makes the former become tangible and understandable.
The parallel most prominently drawn was to biotechnol-
ogy, with a tendency to see SB as a progression of
traditional genetic engineering or as the same thing.
Secondly, as participants expressed distrust towards sci-
entists, stakeholders and policy-makers, two main cop-
ing strategies emerged. On the one hand, there was
resignation. Resignation means, firstly, the perception
of oneself as being ‘only a layperson’ who lacks an
overview, and secondly, a feeling of not being able to
stop science from progressing anyway. On the other
hand, and in contrast to this passive role, participants
also tended to appeal to personal responsibility by
pointing to consumer behaviour. This can be interpreted
as a defence reaction to perceived manipulation through
advertisement, loss of personal autonomy and lack of
transparency and information.

To summarize, participants showed a sceptical and
ambivalent fundamental attitude towards SB, with a
tendency to equate it to genetic engineering, which
evokes negative imaginaries in Austria.

Discussion of Similar Studies

So far, public engagement experiments are rare in the
field of SB. However, a number of activities have been
conducted in the UK, Austria and the USA, offering an
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opportunity to identify some commonalities with and
differences to the Austrian citizen panel study.

In Austria, a focus group study was carried out in
2008, wherein the flow of information about SB from
the laboratory through newspaper articles into lay dis-
cussion groups was investigated [39, 40]. One of the
main findings of this study was that participants tended
to anchor SB within biotechnology—a tendency which
was still persistent in our citizen panel discussions
4 years later. Furthermore, also in this study, a sceptical
fundamental attitude towards SB was identified, as well
as a strong perception of risks, such as uncontrollability,
unpredictability of side-effects and long-term impacts,
or economic interests. Overall, SB was associated with
the same imaginaries as biotechnology and as such was
perceived as ‘old wine in new bottles’ [39].

Additionally, in the UK, two public dialogue projects
have been conducted on the issue of SB. First, the Royal
Academy of Engineering organized an exploratory dia-
logue activity with 16members of the public, which was
followed by a telephone survey of 1000 adults in the UK
[38]. In contrast to the Austrian studies, participants in
this public dialogue were quite positive regarding the
application of SB, primarily in medicine and biofuel
production. However, there was a strong desire that
research be conducted within confined spaces, while
field release raised concerns. Consequently, regula-
tion was vital, as was government funding, as this
would guarantee control over the field to some ex-
tent. Second, a major citizen panel project with 160
participants was initiated by the Biotechnology and
Biological Sciences Research Council (BBSRC) and
the Engineering and Physical Sciences Research
Council (EPSRC), and carried out by the TNS-
BMRB in the cities of London, Edinburgh, Newcas-
tle and North Wales [37]. Within this dialogue pro-
ject, it was shown that UK residents find SB excit-
ing and scary at the same time. There was optimism
that it could solve (future) challenges, such as seri-
ous diseases, food scarcity, energy shortage or glob-
al warming. On the other hand, economic interests,
inequalities in access to benefits between the West
and developing countries, moral concerns regarding
the transgression of nature, misuse, or health and
environmental impacts, constituted points of con-
cern. As a consequence, in this study as well, regu-
lation and control were defined as vital. Most inter-
estingly, as in the Austrian citizen panels, UK par-
ticipants voiced the feeling of being powerless to

have any influence on science or policy-makers—
thus, participants in the UK also showed resignation.

Finally, a focus group experiment running over
4 years was conducted in Baltimore, MD, in the USA,
with 18–65-year-old adults [94, 95]. In this study, con-
verging with the Austrian citizen panels, there was a
striking tendency to draw parallels to related research
fields such as genetic engineering, stem cell research, or
cloning. Furthermore, US participants also struggled
with the term synthetic biology, while showing a low
level of awareness. Another finding was that applica-
tions matter to participants, while, interestingly, the
production of synthetic biofuels found the most sup-
port—even stronger than the support for drug develop-
ment, which was vital in the above-cited European
studies. Concerns were mostly raised about unpredict-
ability, biosafety, biosecurity, moral questions about
‘playing God’ and ‘messing with nature’. Most interest-
ingly, the metaphor of ‘playing God’ was not a primary
concern in the Austrian citizen panels and focus groups.
However, again converging with the Austrian study,
regulation and transparency constituted pivotal require-
ments in the US study.

Integrating and Discussing Results

To summarize, public perception of SB in three different
domains highlights that synthetic biology remains a
rather problematic or unknown entity for most people,
especially in Europe. This may be because the media do
not always mention the term in their stories about SB,
and their coverage remains event-driven. The fact that
SB does not attract media attention as an issue is mir-
rored in the level of awareness shown by the public.
Both the lay public involved in citizen panels and focus
groups as well as Dutch PYOs needed an introduction to
the theme before they were able to formulate their
opinions. However, not all members of the public are
completely unaware; as seen, a considerable part of the
participants in the Austrian citizen panels knew about
the practices and techniques synthetic biologists use.

The message transmitted by the media is highly
processed; but more than being affected by journalistic
sensationalism, as has been the case in the past with
certain science and technology breakthrough communi-
cations, it seems that scientists and stakeholders have
taken the lead and provided the content and form of
what is transmitted to the audience. Indeed, the indica-
tions from the public engagement experiments convey a
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different situation from that illustrated by the media
stories.Whilst the media tended to highlight the benefits
and to only marginally consider the possible risks, the
public and the PYOs showed concern for many issues,
such as biosecurity and biosafety, bioterrorism, the en-
vironment, commercialization of SB products and fair-
ness. With the exception of the Young Democrats,
whose position was particularly pro-active, the support
for SB was always conditional and tied to a number of
demands, which should be reflected in governance.

A worrisome pattern emerged in the attitudes of both
citizens and young politicians regarding science: It is a
kind of resignation, a sense of ineluctability of scientific
and technological progress. This may partially be due to
the way scientific developments are conveyed by the
media to the public. Adrian Mackenzie recognizes two
ways in which SB is actually fostered by appeals to the
public [96]: firstly, scientists going out and announcing
that their research is ‘momentous and vital’, as exempli-
fied by J. Craig Venter, and secondly, scientists
interpreting doing science as rendering it more accessible
or interesting to the public. The difference is not merely
in a more or less hyperbolic communication style but in
the way and the extent that one conceives science as a
societal enterprise. SB media communication was dom-
inated by Venter’s style. Science should not only have a
dialogue with society to fill a perceived knowledge gap
or to enhance citizens’ scientific literacy; outreach should
be a first step toward legitimating the research or the field
object of the communication, to be reached as a conse-
quence of genuine public deliberation.

In the citizen panels, participants’ feelings of resig-
nation were tied to distrust not only of scientists and
stakeholders but also of policy-makers. The views
expressed by the PYOs seem more positive than those
of the general public but can still be regarded as a good
approximation of public opinions, given their plurality.
What clearly emerged in the citizen panels is the request
for information and transparency from the outset, which
likely represents the only way to fruitfully involve the
public in understanding and assessing SB. Interestingly,
this does not seem to be the case exclusively for SB:
Similar attitudes and requests have been seen previously
in the context of another NEST, i.e. nanotechnology [97,
98]. Initiatives such as the Meeting of Young Minds in
the Netherlands, and the organization of forums conven-
ing citizen briefs and panels, can facilitate the assess-
ment of SB. However, the mainstream media coverage
of a field remains one of the most impacting methods for

science outreach, and the hype that has characterized
elite scientists’ communication of the field so far, be-
sides being ethically questionable, may also turn out to
be counterproductive. Scientists have a deontological
duty connected to their role to communicate their re-
search in an open and balanced way, as has been reiter-
ated in many guidelines created ad hoc (see, e.g. the
CODEX website [99]), as well as individual obligations
as researchers involved in a field characterized by dual-
use aspects [100].

One obvious reason for scientists and stakeholders to
promote the early involvement of the public, and to
consider the ELSI of SB, stems from the worry that its
public reception may be one of fear or major criticism.
Claire Marris defines this preventive worry as
‘synbiophobia-phobia’ [101]. The authors experienced
something similar to this in the context of the discussion
at the international summer school ‘Analysing the Soci-
etal Dimensions of Synthetic Biology’. Participants were
ready to find marks of such concerns among the public in
others’ empirical research, but it turned out that it was a
kind of preventive worry of the participants themselves:
It remains to be seen whether ‘synbiophobia’ will
emerge. Nevertheless, what can be clearly discerned is
publics’ desire for information, transparency and
regulation.

Conclusions

The media were found to be generally positively in-
clined towards SB, rather unbalanced in the consider-
ation of potential benefits (emphasized) and risks
(downplayed), and heavily influenced by the main
sources of the stories, namely scientists and stake-
holders. The identified language and metaphors are
those found in the common jargon used by journalists
in reporting on biotechnologies, primarily genetic engi-
neering. The media did not promote or raise the issue of
public involvement in the SB discourse.

Among the PYOs, there were positive expectations
as well as very negative ones. Concerns related not only
to the potential risks of SB, but in some cases also to
anxiety concerning radically redesigning life and organ-
isms as such.

The citizen panels highlighted some continuity with
the positions of the PYOs, mainly the demand for infor-
mation and transparency, but also a sense of the ineluc-
tability of scientific and technological progress. The
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citizens showed a sceptical and ambivalent fundamental
attitude towards SB, with a tendency to equate it to
genetic engineering.

With a view to the further accompaniment of the SB
innovation process in the spirit of RRI, or the mutual
design of SB governance according to grass-roots dem-
ocratic principles, compiling public perceptions is only
the first step. It remains a joint endeavour to integrate
public perceptions and requests into governance deci-
sions. Especially since there is not yet a statutory pro-
cedure that ensures that the voice of the public is heard,
this very much depends on the goodwill of elected
representatives in the legislative institutions. Today,
these are individuals with strong normative imperatives
who bring the concerns of the public into these process-
es, e.g. via TA projects that include political advice, who
are not officially legitimated to do so. Thus, how to
ensure that the results of open societal debate enter the
political decision-making process remains an open
question. This has to be answered, e.g. in the course of
the RRI implementation process. However, this unan-
swered question not only applies to SB but is also
crucial for a responsible development of this promising
technoscience in order to obtain a technology for public
welfare without regrets.
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