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ABSTRACT
Tracing the historical emergence of academic/policy discourses
shines a light on processes of early institutionalisation, informs
narratives of contemporary self-identity and provides a resource
from which to imagine alternative futures. Contributing to this
ambition our paper uses scientometric methods to undertake two
socio-semantic analyses. First, we identify thede-factoorigins and
contemporary clustering of scientists’ discursive spaces of
‘responsibility’. This‘rri corpus’ reveals seven distinct clusters– or
discourse coalitions of responsibility– but shows limited cross-
fertilisation between the clusters. Second we trace the emergence
of European policy on ‘Responsible Research and Innovation’
(RRI). The‘RRI corpus’ shows policy to have been dominated by a
small number of actors. Some cross-over between rri and RRI
provides evidence of discourse coalition building, but only a
small group of actors occupy these strategic bridges. The paper
o� ers a contribution to wider debates and strategic re�ections on
the past, present and futures of responsible innovation.
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Introduction

In a recent article named‘Reinventing responsible innovation’, Erik Fisher calls for a
redoubling of e�orts to ‘clarify, re�ne, rede�ne, or renew what counts as responsible inno-
vation’ (Fisher2020, 2). In 2018, similarly referring to what he called the‘European Com-
mission’s RRI Experiment’, Fisher advocated‘taking stock of what can be learned…what
can be gained, what may need to be recovered, and what futures of responsible innovation
should guide our conceptual, strategic and methodological e� orts moving forward’ (Fisher
2018, 253). Fisher notes that‘changes in what counts as responsible innovation can be
traced back to at least the 1970s’ (Fisher2020, 2).

While we may query this date and advocate attention to a longer pre-history to
appreciate thede-factoseeds and structuring of responsibility discourse(s), we share
Fisher’s interest in a project to develop a repository of historical accounts, as an aid to
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an organised self-re� ection on the origins and development of discourses of scienti� c
responsibility, from which to imagine, strategise, and shape alternative futures. Our con-
tribution to such a project involves identifying seminal authors, tracing who says what
about what, when and with reference to whom, and unpacking the content of prevailing
topics, debates, controversies and struggles in and over time, using scientometric
analysis.

Scientometrics is a science that produces its own reality, replete with seductive visu-
alisations and maps. There is nothing natural or neutral about it. But the mapping exer-
cises, when put to the service of interpreting histories, do provide a useful point of
departure: inviting further questions, stimulating theoretical, empirical and indeed meth-
odological explanation of the outputs, and o�ering opportunities to challenge, counter or
corroborate the qualitative storyline of the originators of the analysis.

In this respect, the current paper does not stand alone. It shares the ambition of
Shanley (2021) who seeks to (re)cover neglected, forgotten and emancipatoryanti-his-
tories to provide richer and more diverse accounts of R(R)I (to use Shanley’s preferred
acronym) than received established histories provide. Genealogical analysis, such as
that presented in this paper, can likewise contribute to the probing of received histories
and a questioning of what appears natural.

With these quali� cations to the fore, for the current paper, we reconstructed an intel-
lectual genealogy of the new discursive space of‘responsible research and innovation’ on
the basis of an abductive analysis (iterating empirical/theoretical investigations) of the
academic literature. We� rst constructed what we will call our responsible research
and innovation (or rri) corpus, generated by interrogating the Scopus database
through key terms of responsibility:‘responsible research’ or ‘responsible innovation’
before the composite phrases were coined. We do not aim to normatively de� ne respon-
sible research and innovation (Stilgoe, Owen, and Macnaghten2013), nor take as a start
point a particular de� nition of RRI (von Schomberg2011, 2012, 2013). Rather, our
approach complements the works of Burget, Bardone, and Pedaste (2017), Ribeiro,
Smith, and Millar (2017) and Shanley (2021) who seek to recover the (neglected)
history of concepts, actors, debates and delineations of what constitutes responsibility
in research and innovation through qualitative approaches.1

Through the lens of a complementary approach, we are equally motivated to under-
stand the discursive emergence and genealogy of a policy domain explicitly labelled
Responsible Research and Innovation (or RRI) within the European Commission’s
Horizon 2020 programme. We call this our RRI corpus. It is compiled through the analy-
sis of documents sourced online through Google Scholar. Google Scholar enables the RRI
corpus to include policy reports, academic contributions and commentaries from civil
society actors, private consultancies and think-tanks, providing a much richer and
more comprehensive capture of the role and signi� cance of interventions from a
broad spectrum of actors who may be in� uencing the discourse, than the rri corpus
unveils.

The rri and RRI approaches are, therefore, not comparable and are not intended to be.
In addition, the RRI analysis was supplemented by a series of qualitative interviews with
nine former heads of units and key policy o� cers of the Directorate-General for Research
and Innovation (conducted between April 2015 and May 2016) to add insight to our
account of the historical emergence of RRI from the direct experiential accounts of
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key actors who were involved in the development of RRI in Europe. A sister paper to this
one (Macq, Tancoigne, and Strasser2020) provides a more elaborated qualitative history
of RRI than space permits in this paper.

The emergence of RRI is traced in terms of its historic and organisational siting, and
its de� ning discursive elements. Indeed, we are motivated to understand the interconnec-
tions between rri and RRI. Do we� nd evidence of shared historical traditions, shared
contemporary discourse, or shared epistemological and normative orientations among
the RRI protagonists, compared to those revealed in the rri analysis?

Our paper, therefore, situates within the wider study ofde-factoresponsible inno-
vation (inspired by the notion ofde-factogovernance, Rip2010, 2018) from the meth-
odological position of abductive inquiry into what actors say and do in the name of
responsibility (rri) ‘in the wild’2 rather than what we would prefer them to say and do
according to our particular researcher and/or‘top-down’ policy-derived normative fra-
meworks (RRI) (Randles et al.2016, 2014; Randles2016).

More directly, the speci� c contribution we make in response to Fisher (2018, 2020) is
to provide an account of the historical emergence of the intellectual� eld of responsible
innovation.

The paper proceeds as follows. Section 2 reprises theoretical perspectives on the
words/actor combinations in the formation of discourse coalitions. Section 3 acknowl-
edges multiple and neglected histories ofde-factoresponsible innovation to provide a
qualitative backdrop. Section 4 describes the methodology employed to generate the
rri/RRI text analyses for this paper. Section 5 reports on� ndings from both the rri
and RRI corpora and Section 6 discusses the implications of the� ndings. Section 7 con-
cludes by o�ering our paper as one input to a wider project to gather a range of historical
resources contributing to Fisher’s request to instigate a future-oriented conversation and
strategic re� ection on‘what counts as responsible innovation’.

Discursive spaces, discourse coalitions and performativity in processes of
institutionalisation

Discursive activities have manifold in� uences and e�ects. The power of words lies not
only in the performativity of language– a typical situation where saying something is
doing something– but covers a wide range of meanings related to sense making, issue
framing, and the control of perception and interpretation of reality. The strong inter-
actions that exist between words and power have been taken into account in various
streams of analysis since the linguistic turn in social sciences, including public policy
analysis (Bensaude-Vincent2014; Fischer2003).

The use of‘responsibility’ in the area of research and innovation has a long track
record. On one hand, scienti� c responsibility has a very long history made of many
debates within and around the scienti� c community and some forms of institutionalisa-
tion: ethics committees, guidelines for‘responsible conduct of research’. On the other
hand, the expression‘responsible innovation’ (Guston 2004; Hellström 2003) or
related expressions such as‘responsible development’, have taken o� in the late 1990s
only and appeared as a response to a series of crises (Owen, Macnaghten, and Stilgoe
2012). By contrast, the expressionresponsible research and innovation, whether in the
academic or policy literature, as such is even more recent.‘Responsibility’ has strong
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evocative power and many meanings (Vincent2011). It resonates with di�erent con-
cerns, and its interpretive� exibility is high (Bensaude-Vincent2014). And yet, as the
term has some political (and corporate) appeal, it may be used for mere re-labelling of
existing practices, leading to a kind of‘responsibility washing’ (Randles et al.2014;
Randles2016; Randles et al.2016). But, it may also contribute to the reinforcement of
a new normative order, a new form of governmentality creating connections between
separated areas of practice.

The attention devoted to the link between discourse and power is generally related to
the linguistic turn in social sciences and more speci�cally to the crucial in�uence of Fou-
cault. The basic point is that language‘profoundly shapes our view of the socio-political
world rather than merely mirroring it’ (Fischer2003, 47). As suggested by Miller and
Rose (1990), pointing out the role of language in government does not mean that the
study of power equates to the history of ideas, but instead, we have to consider language
as an intellectual technology that renders‘reality amenable to certain kinds of actions’
(Miller and Rose1990, 7). Discursive matrices embed political rationalities–a Foucaul-
dian concept that points to the diverse ways to articulate the ends and means of govern-
ment. Those matrices construe the objects of government, set the grammar of analysis
and prescription, and provide the terms in which the legitimacy of government is
established.

Among the diverse approaches for empirically grasping the links between discourse and
power, two are of particular interest for our own analysis. In the� eld of science and tech-
nology policies, Pestre (2009) uses the notion of discursive regime to point to the ways
through which the forms of government are promoted on a daily basis‘through words,
new sets of notions and categories that de� ne ontologies (what the world is made of) and
values (the norms that should be used to guide us)’ (Pestre2009, 11). His claim is that a
new discursive regime has emerged since the 70s, related to the neo-liberal governmental-
ity, and marked by the frequent reference to governance, participation, civil society, green-
ing, etc. The genealogical analysis allows to question what appears as natural and to
highlight the processes through which the new regime stabilises and becomes e� ective
although it may have been–and perhaps remains– contested.

Also referring to Foucault, other scholars adopt a more� ne-tuned approach to dis-
course, which is attentive to the variety of discursive matrices. The approach of Hajer
(1997) rests on the identi� cation of storylines and discursive coalitions. A storyline is
a ‘generative sort of narrative that allows actors to draw upon various discursive categories
to give meaning to speci� c or social phenomena’ (Hajer1997). A discourse coalition is the
assemblage of a set of storylines– the actors who utter these storylines and the practices
that conform to these storylines– all organised around a discourse. A discourse coalition
can be said to dominate a given political realm only if it meets two conditions: (i) it dom-
inates the discursive space: that is central actors are persuaded by or forced to accept the
rhetorical power of a new discourse; and (ii) this is re� ected in institutional practices: that
is the actual policy process is conducted according to the ideas of a given discourse. By
applying these approaches to the study of social responsibility of science, Glerup and
Horst (2014) identify four di� erent political rationalities that di�er according to
whether they advocate the internal or external regulation of science and whether they
are focused on the regulation of the process or the outcomes of science (see also
Arnaldi and Bianchi2016).
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Multiple, neglected and qualitative histories of de-facto responsible
innovation

Whereas a general history of responsibility of research and innovation is still lacking,
scientometric analysis serves-up intriguing representations of key moments and path-
ways in the historical emergence of responsibility discourses, which stimulate re� ections
on their theoretical and empirical explanation. However, illuminating scientometric
outputs, juxtaposing a range of qualitative accounts of science/society relations provides
a more critical and re� exive approach to the interpretation of historical storylines than a
stand-alone dependence on the quasi-automatic methods like scientometrics a�ords. Tri-
angulating the quantitative and qualitative methods enables a more robust interrogation
of multiple histor(ies) than either on its own achieves. Intriguingly, our analysis con� rms
the sociologist Robert Merton as a seminal author in� uencing the development of natural
and medical science discourses of responsibility, in particular, bioethics.

(Alternative) histories and pre-histories of responsible innovation

In fact, reaching considerably further back than Fisher (2020), Merton’s (1935) doctoral
dissertation: ‘Science, Technology and Society’came to typify Merton’s empirical
approach being to study the‘concrete research of scientists’ (ibid: xvii); in this case,
focussing on ballistics and weaponry research in late seventeenth century England.
Empirical studies followed on military technology, mining and navigation, highlighting
the non-trivial point that the‘concrete research of scientists’ is always time-place situ-
ated, and re� ects the‘practical problems’ and policy imperatives of the time. Importantly,
Merton extends and nuances the received wisdom of Michael Polanyi’s (1946, 1962)
‘Republic of Science’ thesis, which highlights the self-referencing, self-regulating, auton-
omy-oriented nature of scienti� c knowledge and values. To this, Merton layers a
second institutional logic, which he� nds to co-exist with the account of science as an
autonomous self-referential institution. He, therefore, posits a dual logic, comprising
simultaneously on the one hand, of a short-term time horizon where the everyday
work of scientists is conditioned and regulated by a distinctive‘self-contained reward
system of science’(ibid xxii). This is consistent with Polanyi’s thesis of science as a
self-regulated institution governed by scientists for scientists, free from external‘corrupt-
ing’ in� uences of other groups and institutions of society. On the other hand, and evol-
ving over a much longer arch (a long histories account), Merton found scientists
responding to the‘practical problems of the time’ determined externally, such as an
external demand for research on weapons technology. The responsibility storyline of
the time was one of protecting the empire.De-factoresponsible innovation is not
always pretty, indeed.

The signi� cance of the above vignette is two-fold. First, most directly related to our
paper is that quantitative metrics that analyses the words of only one group in society
– such as scientists, in the case of Scopus database– can only provide a partial
account of the formation of discourse coalitions. In the above example, there is an infer-
ence that the scientists in question do not have the self-regulating autonomy that Polanyi
depicts. Rather, they are co-opted into the service of the state. This is not the contradic-
tion that it at � rst appears. Indeed, it is entirely consistent with Hajer’s two conditions
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that the formation of discourse coalitions is an expression of uneven power relations. In
this case, involving the sedimentation of two institutional logics: one of apparent internal
self-governance, the other of powerful external control.

Second and more generally, studies that confront scientometrics with qualitative his-
tories, which trace the role and relevance of a range of actors involved in scienti� c debates
about responsibility, provide powerfully contrastive perspectives such as the‘neglected
histories’ of Shanley (2021).

Brie� y bringing the case of weapons research into the twentieth century, the atomic
age dawned in 1942 with the establishment of the Manhattan Project tasked with weap-
onising nuclear energy. In the post-war era, American scientists were celebrated for their
contributions to social and technological progress even as the Manhattan Project was
state-directed and managed by military personnel in the guise of Army Colonel Leslie
R Groves, under the National Defence Research Committee. The Committee changed
its name to the O� ce of Scienti�c Research and Development as the project o� cially
morphed into a military initiative with scientists serving a supportive role. Much later
into the 1960s, an organised anti-war opposition, led by younger scientists from inside
and outside the government questioned the morality of using napalm and other non-
nuclear weapons in the Vietnam war (Bridger2015). Scientists then formed protest
organisations, such as Science for the People and the Union of Concerned Scientists
(Moore 2013), with the result that the relationship between government and science
began to fray (Bridger2015). According to Agar (2008), the sea-change which resulted
in a weakening of the intimate relationship between the American scientists and the
US government can be located in the‘long 1960s’ against the backdrop of the Cold
War period stretching from the mid 1950s to the mid 1970s. Over this 20-year-period,
anti-war civil society movements joined forces with organised groups of young scientists
opposing their own scienti� c establishment. Eventually, this new alliance of young scien-
tists and civil society weakened the entrenched science/state relationship (Agar2008),
such that the role of scientists as counsellors to future presidents, as a consequence,
diminished (Bridger2015). These notes illustrate how a long(er) historical arch, sup-
ported by qualitative accounts tracing the breakdown and re-alignment of the most
rigid of incumbent discourse coalitions, puts our rri and RRI analysis into the perspective
of longer time horizons.

In other accounts, research illuminates the bureaucratic responses of administrators
and managers to the policing of scienti� c integrity and fraud (Mody, Sibum, and
Roberts2020) and the interventions of Institutional Review Boards (IRBs), alongside
lawyers, health departments and hospitals aligned against the National Institutes of
Health in the USA, in a struggle over the stake to become the authoritative voice adju-
dicating ‘what it is to be human’ (Stark 2011). Scher and Kozlowska (2018) similarly
draw attention to legitimacy challenges that came into play in the emergence and con-
testation of a consumer rights discourse on bioethics, as a rights-oriented position was
argued through the courts, eventually giving legal force to the rights of patients
against doctors. The purpose of enriching the current discussion with these accounts
is to acknowledge the contribution that qualitative histories play in illuminating the par-
ticular moments and junctures of responsibility framing and discourse formation, bring-
ing in from the wings, the contribution of a rich tapestry of actors, in the formation and
breaking of discourse coalitions of scienti� c responsibility. The purpose is not to attempt
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to provide a singular history of rri. Rather, we take the approach of introducing qualitat-
ive vignettes of rri to illustrate the essence of it, and to show that a multiplicity of actors
participate in di� erent, and di� erently contested, instantiations of rri.

RRI as a discursive space: the historical and organisational emergence of RRI in
Europe

In contrast to the long history of rri, our history of RRI is notable for its rapid rise and
sharp demise, as a cross-cutting policy strand within the European Commission’s Frame-
work Programme 8 (FP8) or H2020, 2014–2018. Since the late 90s, the European Com-
mission (EC) has been very active in producing new discourses on science-society. Until
the 4th Framework Programme (hereafter FP) (1994–1998), science and society activities
were very marginal, mainly consisting of information and monitoring. FP5 (1998–2002)
included a new action programme devoted to citizens’awareness. FP6 (2002–2006) was
marked by the creation of the Science-Society Directorate and the launch of theScience
and Societyprogramme (88 M€, 0.5% of R&D budget). FP7 (2007–2013) extended this
move and introduced theScience in Societylabel; with a budget that increased sharply
(330 M€). H2020 (FP8 2014–2018) had a new label,Science with and for Society
(SwafS) with a signi� cantly increased budget (462 M€). In 2011, the label‘Responsible
Research and Innovation (RRI)’ was taken up by the Directorate-General (DG) Research
of the European Commission and de� ned as a cross-cutting issue of the new EU Frame-
work Programme for Research and Innovation Horizon 2020. RRI appeared as the cen-
trepiece of the SwafS programme.

Schmidt (2008; 2010) and Schmidt and Radaelli (2004) have shown that the European
Commission heavily draws on discourse framing as a way to overcome legitimacy de� cit.
Considering the changes in the Commission’s discursive practices that led to RRI, one
can distinguish 4 phases: public information; citizens’ awareness; participation and gov-
ernance; science in society (Felt2010). These phases do not operate as a linear succession
but as sedimentation; the discursive practices do not substitute each other but co-exist,
which conducts to the growing complexity of the representation of science-society inter-
actions. Interestingly, discursive practices are also characterised by four continuities: the
grand narrative of world competition; the de� cit model; the narrative of progress; and
consensus as a positive value. RRI thus appears in a long sequence of production of insti-
tutional discourse that aims at reframing relations between science and society. It
emerges in a context marked by two key master frames: a wide re� ection on governance
that took place in the aftermath of the mad-cow crisis; and the focus of European policies
on innovation (Macq, Tancoigne, and Strasser2020). Science-society interactions are
important insofar that they contribute to the completion of the Lisbon Agenda, which
operationalises the discourse of the‘Knowledge Society’.

In June 2010, the European Council adopted the agenda of the Europe 2020 strategy
for growth and employment and the Commission launched its� agship « Innovation
Union 2020 ». The DG‘Scienceand Research’ was re-labelled DG‘Research, Innovation
and Science’. The main drivers in the new context are innovation and societal challenges.
In this context, RRI was designed as the best way to re-assemble the di�erent activities
that were previously performed under the label‘science in society’ (Macq, Tancoigne,
and Strasser2020). A unit of the DG Research became in charge of mainstreaming
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RRI. In parallel, the Commission funded a series of research and support activities pro-
jects3 with several objectives: further elaborating the RRI concept, identifying best prac-
tices, creating RRI tools, designing guidelines, and building a community of
professionals. In short, this was an attempt at the top-down institutionalisation of
RRI, when paradoxically, RRI is intended to be normatively premised on the bottom-
up co-construction with citizens of the processes and outcomes of innovation as
argued by Flink and Kaldewey (2018). Given the importance of the mobilisation of
researchers as a means to elaborate RRI and foster changes of practices (Rip2016), the
analysis of papers produced by these communities of researchers is relevant for analysing
the interaction between language and power.

Methodological design – a dual approach to cope with di � erently
institutionalised norms of publishing and semantic analysis of rri and RRI

Our study of rri/RRI draws on the systematic use of textual analysis to provide a genea-
logical account of rri and RRI. First, we construct and analyse a large corpus of aca-
demic texts on scienti� c responsibility, the‘rri’ corpus. We provide maps of the
semantic landscape of scienti� c responsibility and its intellectual roots, as viewed
through the lens of scientometric methods. The‘rri’ corpus gathers academic articles
sourced through the Scopus database whose content is close to the ideas of‘responsible
research’ and ‘responsible innovation’. As compared to the genealogical analysis per-
formed by Pestre, we do not aim at characterising a new discursive regime, but we
rather want to identify the multiple meanings of scienti� c responsibility. Whereas
scholars have elaborated on the polysemy of responsibility (Reber and Pellé2013;
Vincent 2011) the originality of our approach lies in the systematic identi� cation of
meanings of scienti� c responsibility in use through the systematic analysis of the
corpus of texts. The semantic landscape constitutes the universe of meaning which
is implicitly referred to when one uses the term responsibility associated with research
and/or innovation.

Second, we construct and analyse a corpus focused on RRI as such: the RRI corpus.
The ‘RRI’ corpus by contrast gathers documents whose content includes the words
‘responsible research and innovation’, sourced within the‘grey’ literature of policy docu-
ments and reports as well as academic articles sourced through the Google Scholar online
search engine.

Both analyses followed an abductive approach which facilitates the construction and
representation of the discursive space comprising key terms and actors as an iterative
qualitative process for each corpus, respectively. However, the analytical steps used to
interrogate each corpus di�er markedly. This is due to a combination of di�erent plat-
forms used to source the documents and the markedly di�erent volume of texts in
each, such that a direct comparison across the two corpuses was not– and could not
be– an objective of the study.

There follow three tables. The� rst two (Tables 1and2) list the procedural steps taken
in creating and analysing the rri and the RRI corpora, respectively. Our aim in setting out
the analysis in this form is to make the procedural steps of the analysis as transparent as
possible. So, each lists the steps of database selection, search criteria and decisions, data
analysis and factors that in�uence the mappings (column 1,Tables 1and2), provides a
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Table 1.Procedural steps followed to gather and analyse the rri corpus.
Step Justi� cation Description of the process Implications

(1) Deciding the
search terms:
step 1/2

We aimed to gather a corpus of
academic references to
analyse them with a
scientometric approach. The
Web of Science and Scopus
were the best databases
available in terms of data
richness and quality. We
interrogated both databases
with a series of keywords.

We searched for references
with the following query: «
‘responsible research’ OR
‘responsible innovation’ OR
(‘rri’ AND responsib*) ».

The rri corpus contains scienti� c
references only. It also
contains inherent time-lags. It
has a cut-o� date of March
2014, and therefore captures
only the early history of rri as
an emergent discursive space.

(2) Selecting the
database

We evaluated the two databases
to choose which one was the
best to work with. We did not
want to merge the two to
have consistency across the
data.

We compared the number of
results obtained for both
databases. The Web of
Science reported 124
references while Scopus had
207. The overlap was 40%
and documents speci� c to
Scopus represented 47% of
the total references. We
chose to keep the Scopus
corpus.

Only 29 documents that were
speci� c to the Web of Science
were not included in the
corpus.

(3) Corpus
enlargement

We sought to enlarge this initial
corpus to get a picture of the
scienti� c landscape of
responsibility in research and
innovation. Numerous
procedures have been
developed to enlarge an initial
corpus. They mostly consist
either in (1) broadening the
list of keywords used to search
on the database, or (2)
following the cited references
and citing references of the
initial corpus, (3) mixing both
approaches. We chose to
increase our initial corpus
through a step-by-step
introduction of new terms in
our initial search expression.

We extracted each term
related to the theme of
responsibility in research
and innovation in the initial
Scopus corpus. We gathered
the terms in� ve groups: (1)
terms close to the term
‘responsible research and
innovation’, (2) ethics, (3)
research integrity, (4)
(innovation and technology)
impact, (5) (innovation and
technology) risks.

The process was iterative and
therefore in� uences the
analysis.

(4) Deciding the
search terms:
step 2/2

We selected some of the terms
previously found to enlarge
our list of search terms and
perform a new search on
Scopus.

For reading purposes, we
chose to include in our� nal
query each and every term
that gathered between 100
and 2000 references in step
(3). SeeTable 3for the
detailsof the � nal query.

Each of the� ve previous groups
of words identi� ed in step (3)
was represented.

(5) Co-citation
mapping

This type of analysis is
instrumental for positioning
‘responsible innovation’ in the
wider more diverse semantic
landscape of scienti� c
responsibility and governance
of new and emergent
technologies. By
systematically measuring
distances between citations
shared within an article, it
detects clusters and identi� es
their historical origin.

We created a map based on
the co-citation occurrences
of the corpus gathered in
step (4)(SeeFigure 1).

The co-citation analysis
provides a visualisation of
references cited by others,
and captures only the most
cited references. It, therefore,
favours older references
where a citation trail has
accumulated. Moreover, a
threshold has to be set
regarding the number of
citations displayed. For
readability purposes, the map
is limited to the citations that
appear at least 7 times in the
corpus.

(Continued)
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justi� cation for each step and clari� es the data manipulation carried out by the
researcher (column 2,Tables 1and 2), and summarises the implications of doing it
the way we did– including showing the in�uence of the researchers’ decisions and the
technical tools employed, on the analysis.Table 3compares the key dimensions of
each corpus to highlight their di�erences.

Findings

Here, we report the� ndings of the socio-semantic analysis of the rri and RRI
corpora. Analysing the rri corpus� rst, we � nd seven distinct, co-existing clusters
of scientists/responsibility framings, with limited cross-linking between them. In the
language of discourse coalition theory, these can be interpreted as separate discourse
coalitions, comprising distinct groups of scientists, each associated with a particular
responsibility framing or‘storyline’. Interestingly, the branch within which STS scho-
lars provide the step-o� point for a new line labelled Responsible Innovation, is
dwarfed by the clusters occupied by natural scientists. In terms of the much
smaller RRI corpus, we� nd a more coherent and developed discussion of what con-
stitutes‘responsibleinnovation’ than we do in the rri corpus. However, only a small
group of core individuals appears in both the rri and the RRI corpora, suggesting
some academia/policy coalition building activity, but less inter-penetration of rri/
RRI than we might expect.

Analysing the ‘rri ’ corpus

The analysis of the rri corpus was performed in two complementary steps. The� rst is
based on co-citations analysis and the second on co-word analysis.

Morphology of the co-citation landscape of scienti� c responsibility
Co-citation analysis is a scientometric tool used to visualise distinct domains of research.
The co-citation analysis undertaken on the rri corpus (Figure 1) starkly highlights the
main � nding of this paper: namely, the fragmentation of the discourse on scienti� c
responsibility, shown as three distinct and di�erentiated pathways.4 As Figure 1
shows, distinct discourses deal with (i) scienti� c (mal)practice, responsible conduct of
research and ethics (clusters 1–5) (ii) technological development, technology assessment
(cluster 6) and (iii) the management of technological risk and risk perception (cluster 7).
The two later clusters adopt a consequentialist meaning of responsibility whereas clusters
1–5 relate to the internal norms of deontology. Cluster 6 (and to a lesser extent cluster 7)

Table 1.Continued.
Step Justi� cation Description of the process Implications

(6) Co-word
mapping

This approach is similar to the
previous one except that the
map produced is not based on
the co-citations but on the
main terms present in the
Title, Keyword and Abstract
� elds. It is not historical.

We created a map based on
the co-word occurrences of
the main terms of the corpus
built in step (4)(SeeFigure
2).

A threshold has to be set on the
number of terms displayed.
For readability purposes, the
map is limited to the terms
that appear at least 10 times
in the corpus.
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Table 2.Procedural steps followed to gather and analyse the RRI corpus.
Step Justi� cation Description of the process Implications

(1) Selecting the
database

Google Scholar is the best
available source for‘cross-
over’ literature: policy
brie� ngs, discussion papers,
and other‘grey literature’.
Google Scholar is also more
likely to reveal new and
recent academic texts. Access
to new texts was an
important criterion for the
study of a new and fast-
emerging� eld like RRI.

We chose to work with Google
Scholar.

(2) Search on
Google Scholar

We searched for literature
exclusively dedicated to RRI.

We searched for the exact
expression‘responsible
research and innovation’. It
brought 548 references.

The RRI corpus contains
inherent time-lags. It has a
cut-o� date of April 2014,
and therefore captures
only the early history of rri
as an emergent discursive
space.

(3) Filtering the
corpus: step 1/2

A decision was made to
exclude the references that
were considered o� -topic
and the duplicated
references.

All the references without
‘responsible research and
innovation’ in their title,
abstract or keywords were
excluded. Most of these
references were references that
were found next to a RRI article
on publishers’website and
therefore considered by Google
Scholar as related to the topic.

The corpus was narrowed to
107 references (20%).

(4) Searching for
full text

The list of references was not
enough to perform content
analysis so we searched for
their full text.

We gathered the PDFs through
online research and emails to
authors.

The corpus was narrowed to
97 documents. Missing
documents were mostly
on-going thesis or
conference work.

(4) Analysing
authors’ pro� les

We searched for demographical
data on the authors: city of
employment, whether they
work at the European
Commission (EC), are
academics, participate in
projects funded by the EC,
have functions related to
national or European science
policy.

The research was done online
through their personal
webpages and social media
accounts. We considered
authorship in a broad sense
since acknowledged
contributors were also taken
into account.

(5) Graph of
citations

We aimed to understand which
were the key authors cited
within the corpus to de� ne
RRI.

We coded the authors quoted to
provide a de� nition of RRI in
the documents. The network of
authors quoted was then
graphically represented (see
Figure 3).

79 documents out of 97
provided a quotation
when they� rst use the
term RRI.

(6) Filtering the
corpus: step 2/2

Most of the remaining t