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Introduction to the Special Section

For almost two decades now, Bsynthetic biology^ has
been used to label realms of cellular, molecular and
chemical biology that focus on designing and construct-
ing organisms for human use. In a narrow sense – in
which synthetic biology is aimed at the de novo design
and construction of artificial life forms – its distinct
fields are commonly identified as engineering biology,
chemical synthetic biology and protocell biology [1, 5].1

In a broader sense, synthetic biology is sometimes
thought to consist of Bresearch tribes^ [1] that share
some common features and interests. Besides the aim
of designing and constructing organisms or their

components (in this broad sense not necessarily from
scratch), characteristic features include: the adaptation
for biological purposes of engineering concepts such as
modularisation and standardisation, the reliance on in-
creased IT computational power and increasingly cheap
and effective genomics tools, and the use of insight from
systems biology.

Envisaged applications of synthetic biology range
from biofuels, disease control and environmental pro-
tection to military and space applications [3, 15, 19].
Synthetic microorganisms – for high value food prod-
ucts as well as energy – are likely to become crucial
elements of the 21st century’s Bbioeconomies^ [18].2

However, bioeconomic political agendas entail consid-
erable potential for conflict, for example over biomass
(e.g. [7, 13]). Research topics in the evaluation of syn-
thetic biology have therefore included socio-economic
issues alongside biosecurity concerns about the ease of
producing (some) synthetic biology products, biosafety
aspects related to potential release into the environment
and traceability, as well as ethical issues pertaining to the
philosophical implications of engineering organisms.
The field has thus attracted considerable attention by
NGOs, in scientific policy advice and technology as-
sessment (TA) – where it is seen as a typical example of
new and emerging technologies (NEST) – and in the
associated social sciences and humanities. Numerous
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2 A concise definition of Bbioeconomy^ is available on the
homepage o f t h e Ge rman B io e conomy Counc i l :
http://biooekonomierat.de/home-en/bioeconomy.html. Accessed
15 August 2016

1 Protocell biology is sometimes excluded, most prominently in
the recent European Commission opinion [8], to allow a better fit
of synthetic biology products with existing regulation of geneti-
cally modified organisms.
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reports have provided analyses of the risks and oppor-
tunities as well as of the wider ethical and societal
aspects of synthetic biology (e.g. recently [4, 6, 9, 10,
19]).

There is wide agreement about the usefulness of early
assessments of NEST, as reflected in the European
Commission policies of BScience with and for Society^
and BResponsible Research and Innovation^: although
there may be insufficient knowledge about realistic sce-
narios to conduct risk assessments, early evaluative
activities are thought to help create awareness among
decision makers and may also help trigger public dia-
logue about synthetic biology and its potential applica-
tions (e.g. [11, 20]). Interdisciplinary and transdisciplin-
ary collaboration are important features of the early
assessment of NEST. But while the need for interdisci-
plinary discourse is acknowledged, its inherent difficul-
ties are also a well-known challenge. International as
well as national funding bodies have recognised this
situation, and the German Federal Ministry of Education
and Research (BMBF) has funded a range of long-term
interdisciplinary projects, as well as shorter activities
such as summer schools, in its Ethical, Legal and Social
Aspects (ELSA) programme.

One central aim of ELSA summer schools has been
to introduce young scholars to interdisciplinary dis-
course. Participants at the summer school (upon which
this special section is based) constituted a highly hetero-
geneous group with representatives from (synthetic)
biology, social sciences and the humanities. 3 Individual
contributions from the participants were revised on the
basis of their experiences during the summer school and
brought together in an edited book [12]. Two of the
contributions to this special section were also authored
by individual participants. The other two contributions
result from collaborations that arose from the summer
school. All four papers address communicative inter-
faces between the synthetic biology community and
broader publics.

In the first paper, Clemens Blümel uses Michael
Callon’s BSociology of Translation^ framework to dis-
cuss two types of persuasion that he considers to be of
particular importance in descriptions of the engineering
branch of synthetic biology. One of the persuasion prac-
tices is to propose visionary models – a practice that is
well known inNEST. The other practice, of constructing

building tools as heuristic models (e.g. the toggle
switch), is more specific to synthetic biology. In this
regard, textual constructions of future relevance differ
from other disciplinary accounts such as nanotechnolo-
gy. Using qualitative content analysis of excerpts from
seminal synthetic biology review papers, Blümel shows
shifts in the rhetorical patterns of addressing the audi-
ence: problems are constructed to relate to specific
scientific or extra-scientific audiences. For the scientific
audience, transformation of biological artefacts into
functionalised objects becomes a driver of enrolment
into the disciplinary identity of synthetic biology. In
addition, visions of synthetic biology become persua-
sive with respect to societal relevance through the inte-
gration of artificial objects that provide proofs of
principle.

The second paper in this section addresses two-way
communication in a direct meeting between young rep-
resentatives of synthetic biology and political youth
party representatives in the Netherlands. Virgil
Rerimassie provides us with a detailed account of the
BMeeting of Young Minds^ organised by the Dutch
Rathenau Instituut in 2011. Capitalising on the
European-African Bjamboree^ of the International Ge-
netically Engineered Machine (iGEM) Competition that
took place in Amsterdam, iGEM team members were
brought together with young politicians for a public
panel debate about synthetic biology. Rerimassie de-
scribes this TA exercise as contributing to a broader
set of Bactivities to bring synthetic biology into societal
and political debate^, and also as providing Bempirical
data on the possible viewpoints of Dutch political parties
on synthetic biology .̂ The organisers thus learned about
the potential of such meetings as participatory tools, and
obtained a basis for anticipating where political chal-
lenges for synthetic biology may arise. Rerimassie con-
cludes that the meeting did indeed succeed in broaden-
ing the debate on synthetic biology. And while it sup-
ported mutual learning and understanding among the
participants, it also provided some indication of poten-
tial areas of political tension: (1) the evaluation of po-
tential benefits of synthetic biology for addressing, for
example, Bgrand challenges^; (2) the risks involved in
the deliberate release into the environment of synthetic
biology products; (3) the moral boundaries of human
intervention in living organisms; and (4) the extent and
mechanisms of political control of synthetic biology.

In the third contribution, Rerimassie joins philoso-
pherMirkoAncillotti, political scientistWalburg Steurer

3 See www.ta-synbio-summerschool.de. Accessed 15 August
2016
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and TA colleague Stefanie B. Seitz in an interdisciplin-
ary analysis of trends in the synthetic biology science-
society interface: will synthetic biology bring about new
and less controversial genetically modified organisms,
or will it lead to more conflicts (cf. [14, 21])? The
authors draw on results from the Meeting of Young
Minds described above, on citizen panels and focus
group studies, as well as on the media portrayal of
synthetic biology. They find that a low salience of
synthetic biology prevails in the public, although lay
people often know more about synthetic biology con-
tents than they associate with the term. The positions
expressed during the Austrian citizen panels conducted
by Steurer parallel some of the issues identified during
the Meeting of Young Minds; especially regarding the
political and regulatory control of synthetic biology, and
the demand for information and transparency. Another
finding is that citizen panel participants express scepti-
cal or ambivalent fundamental attitudes towards syn-
thetic biology, and resignation in light of the inelucta-
bility of scientific and technological progress. By con-
trast, the tone is generally positive in media coverage of
synthetic biology. Media analyses demonstrate that sci-
entists have a strong influence on science journalism.4

The fourth paper in this section is written by synthetic
biologists Cyprien Verseux, Carlos G. Acevedo-Rocha,
Fabio Chizzolini and Lynn J. Rothschild.5 They reflect
on their perceptions of the other summer school partic-
ipants’ conceptions of synthetic biology. They contend
that the Bnon-biologist attendees^ lacked Ba clear vision
of what is actually happening on today’s benches^, and
that this made them prone to mistakenly equate media-
relayed and distorted utopias with real-world synthetic
biology. Although they appreciate the aims behind ef-
forts to anticipate potentially problematic applications,
Verseux et al. think that failure to understand the nature
of synthetic biology causes irrelevant fears and unreal-
istic expectations, which in turn obstruct constructive
debates about real-world synthetic biology and its op-
portunities. According to Verseux et al., direct commu-
nication and better knowledge transfer might broaden
the synthetic biologists’ horizons and help non-

biologists engage with real-world synthetic biology in
a more relevant way.

Concluding Remarks

When ethicists and social scientists become involved in
interdisciplinary biotechnology projects, the collabora-
tion can serve to genuinely increase mutual understand-
ing. Disagreements caused by superficial misunder-
standings, lack of information, and even different per-
spectives, can be resolved. However, knowledge trans-
fer alone is not known for turning the tide in relation
with the public (c.f. [2]) – and probably not in interdis-
ciplinary relations, either. Disagreements can be deeply
rooted in the socialisation within disciplines, in episte-
mological traditions, in interests, or in ethical and polit-
ical positions. This sometimes gives rise to suspicions
that bench-side evaluators may use their insider knowl-
edge to inform negative communication about biotech-
nology and erode the trust of other actors. And
instrumentalisation may also work the other way round,
when representatives of evaluative disciplines serve
communication and legitimisation purposes. Mysjka
and Heggem have paraphrased negative roles that may
therefore be attributed to evaluators as BTrojan horses^
vs. Buseful idiots^ [17].

Our summer school made possible a week’s direct
contact and practice in interdisciplinary understanding;
as far as we recall, however, the Bmisconceptions of
synthetic biology^ theme discussed by Verseux et al.
for this special section was not a recurring topic at the
time. The atmosphere was constructive and respectful –
was it even too friendly to promote discussion? As one
participant, Inna Kouper, put it in the evaluation round:
BWe’re being too nice to each other; we’re trying hard to
downplay our disagreements.^We take this observation
as an inspiration to look more closely at the roles of
different actors in practising interdisciplinarity. An
ELSA project that invites natural scientists to join a
group of evaluators (rather than inviting representatives
of social sciences and humanities into the lab) is a
corollary to ethics and social sciences at the bench-side.
There can be a transfer of knowledge, and representa-
tives of science and technology may enter the philo-
sophical and evaluative debate (e.g. [5]). But may sci-
entists also enter the evaluative fora Bin Trojan horses^?
And, on the other hand, may they be instrumentalised as
sources of legitimisation for evaluations?

4 In synthetic biology, although strategies of media presence have
been marked by inconsistencies and disagreements within the
field, guidelines for science communication have already been
established [16].
5 Lynn J. Rothschild was not present at the summer school, but
was a supervisor to Cyprien Verseux at the time.
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Achieving a good level of interdisciplinary debate in
the societal evaluation of NEST is by no means a trivial
task. Knowledge is an important condition – though not
sufficient on its own – for open and constructive dia-
logue, which is in turn considered to be a promising way
of arriving at NEST policies that may prove acceptable
for society at large [20]. Long-term interdisciplinary
groups typically move on to sorting out the reasons for
disagreement at increasingly deep levels of evidence,
socialisation, epistemology and interests. It requires
considerable willingness, competence and time to tran-
scend such boundaries. Sometimes this process leads to
new levels of mutual understanding, although even
long-term projects regularly fail in this regard. Short-
term interdisciplinary exercises like summer schools can
offer glimpses of such processes, inspire individuals,
and bring foci for further activities to the fore.
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