
“Fiction-in-science” futures
The groups’ work led to four speculative, “fiction-in-science” 
scenarios: (i) the “Quantified Non-Self” (an extension of the idea 
of the quantified self) envisions comprehensive monitoring of in-
dividuals’ microbiomes and their editing to prevent disease con-
ditions as well as to fight the global antibiotic crisis. The scenario 
proposes startling changes in the perception of our microbial en-
vironment and hygiene habits, and imagines changes of cultural 
practices. (ii) “Life Log: Gene Drive Defense” puts forward dif-
ferent monitor and control mechanisms to reduce potential risks 
and consequences of gene drives (genetic elements for the rapid, 
effective spreading of genetic changes in wild populations). (iii) 
‌“CRISPiRATES Nation” imagines a state in international wa-
ters in which all genome editing (including human germline en-
gineering) is entirely legal and addresses associated ethical, so-
cial and political issues. (iv) “Conscious Aesthetics” presents as 
its theme a startup business selling wearable devices that induce 
packaged and pre-programmed feelings and sensations through 
CRISPR-mediated epigenetic changes, and brings up associated 
questions such as on addiction or the loss of control over oneself.

The scenarios as well as some kitchen-made laboratory de-
vices (produced during the week) were presented in a public 
session on the afternoon of the last day. The audience included 
about 30 people mainly from the TU Munich campus, but also 
representatives of companies and Bavarian authorities in charge 
with GMO regulation, and journalists. The playful and imagi-
native, multimedia presentations of the scenarios, which also 
involved the audience with brief role plays in the case of the 
‌“CRISPiRATES Nation”, were able to spark various questions 
from and discussion with the audience, especially on ethical and 
social aspects related to possible genome editing applications.

Conclusion
The event with its open exchange and collaboration between ex-
perts from within and outside academia led to the joint develop-
ment of “fiction-in-science” type scenarios on genome editing 
futures. Even though, or maybe because, these scenarios were 
not primarily striving to be bound to truly realistic ideas (or what 
may appear as such), they were able to bring up some less obvi-
ous social, ethical and political issues – in addition to more clas-
sical ones linked to potential hazards from the environmental re-
lease of GMOs and their control/regulation. Among these less 
obvious points are ethical dilemmas (e. g., linked to enhanced 
individual competitiveness at the cost of losing self-control) and 
effects from possible changes in cultural practices and morals, 
arising from editing genomes and epigenomes in our environ-
ment and ourselves.
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How do policy ideas from the European context influence na-
tional discourses? What questions arise for the stakeholders 
involved in each country? How are processes and practices 
adapted? In order to investigate this, a workshop on the state of 
the art of Responsible Research and Innovation (RRI) was held 
in Karlsruhe, as part of the EU‑funded project “RRI-Practice”. 
The aim was to gather representatives from various organisa-
tions and areas in order to gain insights into the diverse discus-
sions and developments regarding responsibility in the context 
of science and innovation.

Responsible Research and Innovation (RRI) is a concept pro-
moted by the European Commission as a science policy frame-
work that seeks to align technological innovation with broader 
social values and support institutional decisions concerning the 
goals and trajectories of research and innovation under conditions 
of uncertainty, ambiguity and ignorance (Stilgoe et al. 2013). RRI 
is certainly based on Technology Assessment (TA) processes and 
methodologies, while attempting to be more inclusive in S & T is-
sues under discussion (Hahn and Ladikas 2014). It is still under 
discussion whether RRI fits the various national S & T structures 
and, if yes, how. In order to discuss these questions from differ-
ent points of view, participants came from various organisations 
representing the research landscape in Germany, including large-
scale research funding and conducting organisations (Helmholtz 
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Association, Fraunhofer Society, Karlsruhe Institute of Technol-
ogy) as well as representatives from policy advice (Parliamen-
tary Office of Technology Assessment, Council of Science and 
Humanities) and civil society (Forschungswende).

There was consensus that researchers and research organisa-
tions have certain responsibilities towards society. Mainly this re-
volved around the need of research and science to communicate 
and interact with society, with the goal of bringing the aims of 
science and those of society closer together. This was discussed 
in the context of the organisations’ mission statements that re-
flect the importance of mutual feedback with society and con-
textualise their research as something that reflects societal needs. 
Current research practice was nevertheless criticised as it frames 
the discussions mainly around problems and focuses on nega-
tive challenges instead of on a positive concept of responsibility.

RRI does not provide more value for responsibility
The discussions showed at least two different understandings of 
responsibility. First, responsibility was perceived as being re-
sponsible towards society and also as a critique of research with-
out limits or boundaries. This means that the responsibility of 
research is about pursuing the aims of society and ensuring this 
by constant exchange with societal actors. Second, responsibility 
was about how research is conducted in order to ensure a certain 
standard and progress. This understanding was seen in contrast 
to the demands for more responsibility towards society.

RRI was not regarded as having much intrinsic or additional 
value for the discussions on responsibility. The concept can be 
related to many already widely debated and established practices 
such as the five RRI keys (Ethics, Engagement, Science Edu-
cation, Gender and Open Access; as per the EC‑understanding) 
but can also be understood as a new term overlapping with the 
already well-established concept of “sustainability”. The imple-
mentation of RRI is well under way without being labelled in 
this way. This is particularly true regarding Engagement, Ethics 
and Gender. For instance, the German Government has initiated 
laws ensuring gender mainstreaming and setting concrete goals. 
This in turn, creates a setting in which most organisations have 
to develop or take up programmes on Gender, ensuring that this 
is approached somewhat systematically. In terms of Engagement 
and Ethics, there are already many established practices as well 
as increasing demands. In Germany, the demand for engagement 
in S & T decision making has increased over the last years, oblig-
ing organisations to engage with societal actors in some way.

Workshop outcomes
Much of the discussion focused on questions about the imple-
mentation of RRI in research practices. Many of the points dealt 
with the conflict of increasing quantitative standards in research 
evaluation processes, with the mainly qualitatively assessed in-
clusion of various stakeholders in the research process. The re-
search system does not incorporate these inclusive aspects in the 
evaluation process, resulting in difficulties to correctly assess 
the impact of research and researchers. Furthermore, the partici

pants saw the importance of the regulatory aspects of science 
that could enable initiatives towards more inclusion or respon-
sibility, e. g. by regulating processes of exchange between ex-
perts and stakeholders. Yet, a top-down approach was not seen 
as overall useful due to the concept of autonomy in science and 
research, which is particularly important in the German con-
text. Instead, evaluation criteria should be reassessed, opening 
up spaces for discussion where topics and challenges can be re-
framed. The actual establishment of RRI has to be done on the 
level of peer groups, and here the communication between dif-
ferent actors within the science system is needed.

The participants stressed the importance of cooperation on 
all levels in actually establishing responsibility. From the state 
and institutional level, participants demanded an agenda-setting 
and framing that incorporates responsibility and allows for ex-
change between researchers and societal actors. A top-down-ap-
proach was not considered useful, but the possibility to pursue a 

“cultural” change within research peer groups was seen as a way 
forward. This would require a particular framing that should be 
given priority in the research funding area.

This workshop could only touch on many of the issues sur-
rounding RRI, its implementation and what this means in the 
German context. For the RRI-Practice project, which is con-
ducting similar workshops across the world, it was a first step 
towards understanding how RRI is adapted in different contexts. 
Building on these workshops and other activities, the project will 
closely examine national, organisational as well as cultural as-
pects important for implementing RRI. This will also enable in-
sights into a wider level of RRI as well as what forms of assess-
ing science, technology and innovation can look like in a grow-
ing global context.
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Further information

“Responsible Research and Innovation in Practice”  
(RRI-Practice), Duration: 2016–2019
Webpage: https://www.rri-practice.eu/
The project will review RRI-related work in 22 research 
conducting and research funding organisations and 
will develop RRI Outlooks outlining RRI objectives, targets 
and indicators for each organisation.
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