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A B S T R A C T   

We describe the institutionalisation of responsible innovation (RI) over the last decade at the Engineering and 
Physical Sciences Research Council (EPSRC) and universities funded by it as a focal point for RI in the UK. Drawing 
on organisational theory we identify factors influencing the dynamics of RI institutionalisation, including forces of 
legitimation, entrepreneurship and decoupling. We report significant institutionalisation at the EPSRC prior to 
2013, when it published its RI policy. Notwithstanding instances of experimentation and assimilation since, we 
report limited institutionalisation within research communities in universities as RI has encountered competing 
institutional logics, responsibility norms and epistemic practices. Our findings suggest an ongoing and dynamic 
process of translation that reflects RI’s status as a performative and contested discourse ‘in the making’.   

1. Introduction 

Responsible Innovation (RI) and Responsible Research and Innova-
tion (RRI) are two significant, policy - relevant discourses relating to 
science, technology, innovation and society that have emerged in par-
allel over the last decade (Owen and Pansera, 2019; Ribeiro et al., 2017; 
Rip, 2014). RRI emerged from the European Commission (EC) as a 
policy-driven discourse at the turn of the last decade (Owen et al., 2012). 
With an overall aim to align research and innovation to the values, needs 
and expectations of society and with a strong emphasis on addressing 
‘societal grand challenges’ (Kuhlmann and Rip, 2014; Lund Declaration, 
2009; Rome Declaration, 2014), its early formulation shared much in 
common with the discourse of RI (von Schomberg, 2012). The discourse 
of RI also emerged at the turn of the last decade. While it overlaps in 
some areas with the EC RRI discourse it should be seen as being distinct 
from it, given the focus of the latter on gender, science education, open 
access, research ethics and engagement. RI has historical foundations in 
the social sciences, and science and technology studies (STS) in partic-
ular, that go back many decades (Rip, 2014), including such concepts as 
anticipatory governance, participatory action research and constructive 
and real time technology assessment (Barben et al., 2008; Guston and 
Sarewitz, 2002; Schot and Rip, 1996). Foundational texts articulating a 
framing of and rationale for RI build on these cognates (Owen et al., 
2013; Stilgoe et al., 2013). They stress innovation as a complex, 
future-creating phenomenon with the potential to co-produce risks and 

ethical, social, environmental and political entanglements in uncertain 
and unpredictable ways. Rooted in a constructivist ontology and with a 
strong emphasis on future-oriented responsibility (Adam and Groves, 
2011; Pellizzoni, 2004; Richardson, 1999) they seek to open up, un-
derstand and shape innovations as ‘futures in the making’ (Stirling, 
2008). In order to do so they advocate the integration and embedding 
within innovation (and knowledge production aimed at this) of capac-
ities for anticipation, inclusive deliberation and dialogue (with publics 
and stakeholders), reflexivity (first and second order) and responsive-
ness (shaping innovation agendas and trajectories). The RI discourse 
stresses an epistemology that is both inter and transdisciplinary, char-
acterised by broadly - configured values inputs, knowledge 
co-production and adaptive learning. 

The UK Engineering and Physical Research Council has been an 
important location for the emergence of the RI discourse in the UK and 
beyond over the last decade (Owen, 2014; Owen and Goldberg, 2010). 
As we describe below, academics - including two of the current authors - 
worked closely with the EPSRC to develop a framework for RI (Stilgoe et 
al, 2013) which was subsequently adopted by the Council and incor-
porated into policy in 2013 (EPSRC, 2013a; Owen, 2014). The current 
paper is the first major follow up to that original study. This latter period 
has witnessed a shift in policy emphasis at the EPSRC towards embed-
ding RI into organisational practice, with the ambition for this to 
become ‘business as usual’ for both itself and the research communities 
in universities that it funds (EPSRC, 2019). This has mirrored a policy 

* Corresponding author. 
E-mail address: richard.owen@bristol.ac.uk (R. Owen).  

Contents lists available at ScienceDirect 

Research Policy 

journal homepage: www.elsevier.com/locate/respol 

https://doi.org/10.1016/j.respol.2020.104132 
Received 18 February 2020; Received in revised form 17 September 2020; Accepted 21 September 2020   

mailto:richard.owen@bristol.ac.uk
www.sciencedirect.com/science/journal/00487333
https://www.elsevier.com/locate/respol
https://doi.org/10.1016/j.respol.2020.104132
https://doi.org/10.1016/j.respol.2020.104132
https://doi.org/10.1016/j.respol.2020.104132
http://crossmark.crossref.org/dialog/?doi=10.1016/j.respol.2020.104132&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Research Policy 50 (2021) 104132

2

ambition by the EC over the last five years to ‘mainstream’ RRI across 
Europe (Novitzky et al., 2020; Rome Declaration, 2014). 

The discourse of RI extends debates about the relationships between 
science, technology, innovation and society and the responsibilities of 
scientists, innovators, markets and the state that go back many decades 
(Bernal, 1939; Douglas, 2003; Polanyi, 1962; Rip, 2014; Pfotenhauer 
and Juhl, 2017). It also implies significant changes to these relationships 
and responsibilities. This includes approaches to producing new 
knowledge and teaching (e.g. within scientific curricula in higher edu-
cation). These, in turn, imply significant changes to organisational 
logics, norms and practices within research funding and research per-
forming organisations. But while there have been informative studies of 
micro practices of RI (e.g. Glerup et al. (2017), see also Schuijff and 
Dijkstra (2020) for a recent review) there has been surprisingly little 
engagement between scholars of RI and that considerable body of 
scholarship relating to institutionalisation and the dynamics of organ-
isational change (Genus and Iskandarova, 2018; Randles, 2017). 
Furthering this exchange is important in terms of providing a 
theoretically-informed analysis of the dynamics and extent of RI trans-
lation within organisations to date (Doezsma et al., 2019; Wedlin and 
Sahlin, 2017). This can provide insights to support policy aimed more 
broadly at fostering organisational institutionalisation of RI. These then 
formed the two aims of our study. While we did not aim to develop 
insights for organisational or STS theory per se, our study highlights the 
potential for a future research agenda at the interface of STS and 
organisational institutionalism which we briefly discuss before closing. 

Our study focuses on RI, which we treat as an umbrella term (Rip and 
Voß, 2013) and performative discourse (Smets et al., 2017). We also 
consider RI as a social object seeking to gain legitimation (Johnson et al., 
2006), as an innovation (Rip, 2014) and as an emerging field (Maguire 
et al., 2004) with the potential to disrupt existing institutional logics 
relating to research and innovation (Ocasio et al., 2017; Thornton and 
Ocasio, 2008). Finally, we recognise RI as being a contested discourse 
(de Hoop et al., 2016; Kuntz, 2017; Mertens, 2018; van Oudheusden, 
2014; Zwart et al., 2014), for example in corporate settings where much 
innovation occurs (Lemmens, 2015; Brand and Blok, 2019) or in situated 
contexts such as innovation in the so called ‘global south’ (Doezsma 
et al., 2019 ). 

We base our analysis on both qualitative and quantitative data 
covering a period of ten years (2008 - 2018) over which we as authors 
have had access and engagement with the EPSRC. Our unit of analysis is 
the EPSRC and research communities funded by it - principally in uni-
versities – which have been a focal point for RI translation in the UK. The 
EPSRC is the UK’s largest public funder of research in the engineering 
and physical sciences. Research councils such as the EPSRC play an 
important and influential role in national research and innovation sys-
tems as key intermediaries between government, universities and, 
increasingly, third party organisations that include industrial partners 
(Braun, 1993). EPSRC funds research and training aimed at discovery 
and the production of fundamental knowledge (mode 1) as well as more 
strategic research (mode 2) aimed at fostering innovation, economic 
impact and social prosperity (EPSRC, 2019; Nowotny et al., 2003). 

The remainder of the paper is set out as follows: in the following 
section we provide a theoretical underpinning for our analysis, drawing 
on the literature relating to organisational institutionalism. We then 
describe our research design and the case study in detail, critically dis-
cussing our findings and relating this to theory, before closing with 
recommendations for research and innovation policy. 

2. Theoretical background 

2.1. The context for RI institutionalisation 

RI has not emerged in a vacuum. It has important antecedents in the 
UK, the context for our study. Of these, a history of public engagement 
with science and emerging technologies is notable (Sykes and 

Macnaghten, 2013). In the wake of a number of high-profile science and 
technology crises in the 1990s and 2000s — including the ‘mad cow’ 
(BSE) crisis and highly politicized controversies over GM foods and 
crops — there was growing awareness of the limits of technocratic risk 
assessment and attempts to build trust in science and scientific in-
stitutions by ‘educating’ the public, using ‘deficit’ and ‘public under-
standing of science’ modes of engagement. One response, developed first 
in academia (Irwin, 1995; Jasanoff, 2003, 1997; Wynne, 2001, 1992) 
and subsequently in science policy (Wilsdon and Willis, 2004; House of 
Lords, 2000; RCEP, 1998;) was to embed more ‘upstream’, deliberative 
societal engagement in the governance of techno-science. Aimed 
generally at improving relations between science and society, the mo-
tivations for this response were and continue to be substantive, 
normative and instrumental (Stirling, 2008). They have included the 
belief that it might help restore legitimacy and public trust in science, 
avoid future controversy, democratise research, lead to socially robust 
research and innovation policy and outcomes, and render scientific 
culture and praxis more socially accountable and reflexive (Irwin, 2006, 
2001; Macnaghten, 2020, 2010). ‘Catalysts’, ‘Beacons’ and a National 
Centre for public engagement were created in UK universities. Initiatives 
were also created within the machinery of government, including the 
Sciencewise dialogues on science and technology (Macnaghten and 
Chilvers, 2014; Sciencewise, 2020). Scholars have in turn learned from 
decades of practice, developing more critical and reflexive approaches 
to engagement processes which serve as important foundations for RI 
(Chilvers, 2013; Chilvers and Kearnes, 2016, 2020; De Saille, 2015; 
Doubleday and Wynne, 2011; Smallman, 2016; Stilgoe et al., 2014). 

It is also important to note that research councils and universities, 
the specific context for RI institutionalisation in our study, present with 
a number of co-existing institutional logics (Thornton and Ocasio, 2008; 
Ocasio et al, 2017) with which the discourse of RI intersects. In uni-
versities these include the logic of the autonomous ‘ivory tower’ rooted 
in independent research, critique and debate (Polanyi, 1962). This 
increasingly vies with a ‘utilitarian’ logic associated with strategic 
research and such concepts as the entrepreneurial (and occasionally 
civic) university, a logic which is particularly engrained in research 
intensive universities (Shields and Watermeyer, 2018). Finally, a 
‘managerial’ logic, aligned with new public management practices 
(Docherty, 2016), reflects universities as increasingly bureaucratic, 
centralised and competitive organisations (Martin, 2016; McCann et al., 
2020). Such logics heavily influence and configure behaviours and 
practices, which over time become embedded, routinised and repetitive, 
in turn maintaining institutions1 associated with them (Lawrence and 
Suddaby, 2006). 

These include responsibilities that relate specifically to research and 
innovation, some of which are codified and enforced formally, some of 
which relate to more informal, cultural aspects and many of which are 
legitimated by external expectations and drivers (Glerup et al., 2017). 
Randles (2017, p.20) describes these ‘de facto’ responsibilities as ‘what 
actors already do… in order to embed institutionalised interpretations of 
what it means to be responsible into the practices, processes, organisa-
tional structures and outcomes of research and innovation’. Examples 
include norms and practices within particular academic disciplines (e.g. 
relating to publishing), those relating to academic partnerships and 
commercialisation (Perkmann et al., 2013) and responsibilities encoded 
in policies relating to research integrity, academic conduct and research 
ethics. These latter responsibilities are well established and arguably 
sufficient for ‘mode 1’ type, ‘fundamental’ research, where there are few 
expectations or imaginaries of economic and social impact (at least 
initially). However, research councils in the UK and beyond increasingly 
fund ‘mode 2’ type research in universities that is more strategic in 

1 We adopt Scott’s definition of institutions as being the ‘cognitive, normative 
and regulative structures and activities that provide stability and meaning to 
social behaviour’ (Scott, 1995, p.33). 
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nature (D’Este and Patel, 2007), including that which is intentionally 
aimed at innovation, often within a triple helix model of 
government-university-business interactions (Etzkowitz and Ley-
desdorff 2000; Etzkowitz and Zhou, 2019). There is a growing policy 
agenda in the UK and other countries for universities (and research 
councils) to demonstrate impact from publicly – funded research, aimed 
at increasing public accountability and contributing to innovation, skills 
development, the knowledge economy and the addressing of societal 
challenges (Ashworth et al., 2019; Glerup et al., 2017; Hill, 2016). In 
combination these create additional expectations and behaviours for 
which current responsibility norms associated with mode 1 type 
research remain important but are arguably insufficient. This is an 
insufficiency RI aims to address through forms of organisational change, 
challenging current interpretations of what it means to be responsible. 

2.2. RI and the dynamics of organisational change 

We can draw on insights from organisational theory to identify fac-
tors likely to influence RI institutionalisation. Organisational institu-
tionalism is a useful lens as it emphasises the interconnectedness of 
individuals, organisations and the supra-organisational context 
(Greenwood et al., 2017). It stresses the relationality between an orga-
nisation and its external environment (the norms, institutions and pol-
itics of wider society) as sources of endorsement, authorisation and 
legitimation for logics, behaviours and practices within organisations 
(Greenwood et al., 2017; Meyer and Rowan 1977; Scott, 1995). It draws 
particular attention to concepts of legitimacy and legitimation (Deep-
house et al., 2017; Deephouse and Suchman, 2008; Johnson et al., 2006; 
Oliver, 1991; Suchman, 1995) and their significance for maintaining the 
stability of existing institutions and the formation of new ones 
(DiMaggio and Powell, 1983; Huy et al., 2014; Maguire et al., 2004; 
Oliver, 1992; Smets et al., 2017; Tost, 2011). 

Disruption, instability or crisis, emerging either in the external 
context or from within the organisation itself, can create legitimacy 
challenges to which organisations may choose, or be forced, to respond 
(Dacin and Dacin, 2008). Global pandemics and financial crises (Owen, 
2020), scientific crises (see above), disruptive innovation (Kammer-
lander et al., 2018) and substantive changes in the external policy or 
regulatory environment (Dacin and Dacin, 2008) are just a few exam-
ples. Such legitimacy challenges can relate to perceived or actual failure 
in the performance or utility of an existing institution or practice, or 
their purposes and the values that underpin them (Oliver, 1992). During 
such moments, incumbent logics, institutions or practices can come 
under scrutiny, depending on the nature of the challenge and the dy-
namics between the organisation and its internal and external stake-
holders (Deephouse et al., 2017; Deephouse and Suchman, 2008; Kern 
et al, 2018). This can create internal dissonance and even conflict, 
serving to ‘fragment shared interpretations of appropriate organiza-
tional behaviour’ (Oliver, 1992, p. 568). This may result in the 
reframing, dissipation or even rejection of an incumbent norm or prac-
tice, thereby initiating its de-institutionalisation (Dacin and Dacin, 
2008), ‘the process by which the legitimacy of an established or insti-
tutionalised organisational practice erodes’ (Oliver, 1992, p. 564). In 
total legitimacy challenges can jolt organisations out of a tendency to-
wards incrementalism, iso-morphism, mimesis and conformity (Box-
enbaum and Jonsson, 2008; DiMaggio and Powell, 1983; Greenwood 
et al., 2002; Kitagawa et al., 2016; Meyer et al., 1990). They can create 
critical juncture moments for organisations, foregrounding organisa-
tional shortcomings and relaxing constraints on agency, in turn inviting 
local innovation (e.g. relating to RI) as an important element of ‘theo-
risation’ that is key to new practice creation and institutionalisation 
(Greenwood et al, 2002). 

It is important to note that institutionalisation does not necessarily 
require dramatic crises. It can also arise from the accumulation of 
endogenous, gradual and incremental ‘creeping changes’ (Docherty, 
2016; Streeck and Thelan, 2005) and be a generative product of the 

mundane ‘’doing’’ of everyday work. Likewise, legitimacy challenges in 
themselves do not straightforwardly lead to change (Dacin et al, 2002). 
This will depend on the dynamics between RI and those situated, de 
facto norms, logics and practices with which it intersects, the net impact 
of which will determine the extent and nature of RI translation (Oliver, 
1992; Streeck and Thelan, 2005; Dacin and Dacin, 2008; Randles, 2017). 
How incumbents respond to the new discourse is key. This can be sub-
stantive or symbolic (Bercovitz and Feldman, 2008; Bromley and 
Powell, 2017). They may engage substantively, or alternatively deflect 
(Smith-Doerr, 2006) or buttress their positions, displaying sometimes 
exceedingly stubborn resistance (Lounsbury and Crumley, 2007; Oliver, 
1991). This will in part reflect their values and social learning experi-
ences, relating for example to their academic and professional training 
(Bercovtiz and Feldmann, 2008). It will also reflect the nature of the 
regulative, normative and cultural-cognitive institutions that configure 
their organisation, discipline and field (Scott, 2017, 1995). Such regu-
lative institutions can include formal reward and incentive regimes, 
themselves reinforced by regulative policies emanating from higher 
authorities upon which an organisation depends for resources or legit-
imacy (DiMaggio and Powell, 1983; Oliver, 1991) e.g. periodic national 
research assessments linked to funding settlements in universities 
(Hicks, 2012). These can serve to authorise, legitimate and maintain 
existing logics and behaviours within organisations such as universities 
whilst sanctioning against new ones (Lawrence and Suddaby, 2006). 

In this dynamic environment, in order to build and sustain an 
alternative vision and narrative - in our case for RI - the literature 
identifies a critical need for effective and enterprising institutional 
entrepreneurship by those who have sufficient interest and agency to 
overcome structure, test new behaviours, and encourage other actors to 
behave correspondingly (Dacin et al., 2002; DiMaggio, 1988; Fligstein, 
1997; Greenwood et al., 2002; Hardy and Maguire, 2017, 2008; 
Maguire et al., 2004; Smets et al., 2017; Streeck and Thelan, 2005). 
Using persuasive argumentation and political negotiation these in-
dividuals can compellingly challenge the status quo and offer solutions 
to organisational problems, presenting an alternative future (Maguire et 
al, 2004). As advocates they can articulate a case for change and 
mobilise stakeholders and resources within and beyond the organisation 
through bridging and boundary spanning activities (Hardy and 
Maguire, 2008) and other forms of ‘institutional work’ (Lawrence and 
Suddaby, 2006; Lawrence et al., 2013). Such entrepreneurs are ‘adept at 
critical reflection taken as a capability to imagine oneself as if outside of 
the structures which bind, and critically look back into those structures’ 
(Randles, 2017, p.17). 

The literature also identifies the need for effective and inspirational 
leadership (Bercovitz and Feldman, 2008; Kraatz and Block, 2008) and 
an organisational culture that enables and encourages absorptive ca-
pacity, experimentation, risk taking and collaboration. These make 
space for negotiation and the building of advocacy coalitions for the new 
discourse, which evolves ‘from ad-hoc localised experiments to exten-
sively – shared, routinized techniques, norms, standards and gover-
nance’ (Randles, 2017, p.36). This, Randles argues, necessarily has an 
overflowing character, reaching relevant constituencies and stake-
holders both within and external to an organisation (in the case of 
EPSRC the academic communities it funds). 

In the remainder of the paper we seek to build on these insights from 
organisational institutionalism to understand and interrogate RI trans-
lation within our case study. In doing so we aim to disclose the dynamics 
of institutionalisation that have been at play and factors that may have 
influenced this to date, including forces of legitimation, institutional 
entrepreneurship and incumbency. We draw on this analysis to assess 
the extent and nature of RI translation in our case study to date, in turn 
allowing us to develop insights for policy. 

3. Research design and methods 

We adopted a mixed methods research design incorporating both 
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qualitative and quantitative elements (see Table 1). For the qualitative 
analysis we combined document review (public and EPSRC internally - 
restricted) with an analysis of transcribed, semi - structured interviews, 
recordings made at a one-day stakeholder workshop held at EPSRC and 
notes made at two subsequent internal focus group meetings at the 
Research Council. Adopting an approach based on Gioia et al. (2012), 
our analysis followed the following stages: first we coded our data using 
Nvivo9, maintaining the integrity of 1st-order (informant-centric) 
terms. As suggested by Miles and Huberman (2003), we performed this 
using a set of a priori constructs as a topic guide: how RI is framed in the 
organisation, history of RI evolution, values and motivations to pursue RI, 
perceived barriers and incentives and RI - related practices. After this first 
step, we performed a 2nd-order analysis in which we induced concepts 
suggested by our 1st-order codes, these being finally assembled into a 
small number of overarching aggregate dimensions, each of which we 
discuss in turn below. 

We supplemented our interviews and document analysis with anal-
ysis of three additional datasets. To understand how RI has been posi-
tioned within funding calls made by EPSRC over time and the response 
of the EPSRC-facing academic community to these calls we analysed all 
publicly – available call documents published by EPSRC between 2013 
(when its RI policy was first published, see below) and 2017, enabled by 
a search of the keywords ‘Responsible Innovation’, ‘Responsible 
Research and Innovation’ and the ‘AREA framework’ (details below)2. 
We complemented this with a search of EPSRC’s internal databases for 
all proposals submitted to the Council between April 2009 and February 
2017, again using the keywords above. 

Additionally, in 2013 the EPSRC funded 115 Centres for Doctoral 
Training (its PhD training programme across the UK) which included an 
encouragement for RI training (EPSRC, 2013b). To understand the na-
ture of implementation of RI in these PhD training programmes (which 
are hosted by universities across the UK across a range of themes), we 
analysed the responses from a midterm review conducted by EPSRC of 
its CDTs in December 2016. As part of this review each CDT was 
required to answer the following question: ‘What have you been doing to 
help your students to explore, discuss and reflect on the wider ethical 
issues around their work (e.g. Responsible Innovation training)?’ A 
word limit of 100 words was provided for each response. Responses from 
all CDTs, which were anonymised by EPSRC before being provided to us, 
were categorised and a content analysis performed. 

4. Research findings 

4.1. Initial institutionalisation of RI at the EPSRC 

Although it has important antecedents in the UK (see Section 2.1 
above), RI as a term at the EPSRC (and in the UK more broadly) can be 
specifically traced to an initial pilot study conducted within the Council 
in 2009. This, for the first time, required grant applicants to a call for 
proposals in nanoscience to reflect on the broader social, health and 
environmental risks of their research and its envisaged applications 
(Owen and Goldberg, 2010). This pilot laid the ground at EPSRC for an 
approach to RI that would evolve significantly over the period between 
2009 and 2012, from an initial framing around risk to a far broader one 
framed around the so-called ‘AREA framework’ (see below). Interactions 
between a small number of academics (including two of the current 
authors) and a number of staff at the EPSRC - formally through its 
advisory ‘Special Interests Group’3 and more informally through inter-
action and collaboration - as well as the findings and recommendations 
from two public dialogues (one on nanoscience (Jones, 2008) and 
another on synthetic biology (BBRSC, 2010)) were pivotal in fostering 

RI’s initial assimilation within the Council. This culminated in the then 
EPSRC CEO formally adopting the term ‘responsible innovation’ and 
committing the Council to developing a framework for RI (Delpy, 2011), 
a project which began in 2011. 

4.2. Policy development 

The period between 2011 and 2012 was an active phase of RI insti-
tutionalisation at the EPSRC, coinciding with the rise of the RRI 
discourse within the EC (Owen et al, 2012). During this period aca-
demics working on the EPSRC framework project developed a concep-
tual framing for RI (Stilgoe et al, 2013). They and a small number of 
others also acted as boundary spanners between the UK RI and EC RRI 
discourses. At the invitation of the EPSRC, the emerging thinking within 
the RI framework project was employed to inform and support decisions 
made during 2011 concerning a project (‘SPICE’) focussed on planetary 
climate engineering (Macnaghten and Owen, 2011). This proved to be 
an important location to support both the formulation and refinement of 
the framework for RI and its initial demonstration within a contentious 
area of science and engineering. It served to locate what might otherwise 
have been an abstract, conceptual framework into the real world of 
EPSRC’s business. In doing so it engaged and mobilised a number of 
internal stakeholders in the Council itself, from the level of portfolio 
manager to Directors and the EPSRC Executive Team. 

Parallel activities in two key themes were also significant for RI 
institutionalisation during this period. In the ICT theme in 2011, the 
EPSRC funded a project that had originally been focussed on ethical 
issues in ICT, but which now became framed around the broader 
discourse of RI. The ICT theme, along with synthetic biology, would 
subsequently become a key location for RI institutionalisation. Building 
on the earlier public dialogue, during 2012 a national roadmap for 
synthetic biology was published that included a significant pillar on RI 
(Marris and Calvert, 2019), and calls for proposals in this area by EPSRC 
also began to include reference to RI, with a small number of research 
grants funded in 2013 that included a RI element. 

During this period key individuals within the Strategy unit at the 
EPSRC, liaising with this small group of academics and the Council’s 
Special Interests Group were critical in making the internal case for RI. A 
year later in the Autumn of 2013 this led to the publication of a formal RI 
policy (EPSRC, 2013a), adopting the RI framework developed by Stilgoe 
et al (2013). This was presented under an ‘AREA’ acronym (anticipate, 
reflect, engage, act). In parallel, the EPSRC set out expectations for itself 
and those in receipt of EPSRC funding. The Council saw its own role as 
promoting RI, providing training, fostering understanding and inter-
disciplinary interactions and welcoming funding requests that embed RI 
elements. It pledged to ensure RI was prominent in its strategic thinking, 
including proposal assessment. In terms of researchers and research 
organisations, the Council advocated a flexible approach that reflects 
the different types of research (mode 1, mode 2) that it funds. 
Notwithstanding this, EPSRC expected all researchers to anticipate, 
reflect and engage on the wider dimensions of their research and that 
organisations should encourage and support researchers to develop RI as 
a core capability. The ‘how’ of operationalising RI in universities was not 
prescribed by the Council, or indeed by those who published the RI 
framework (Stilgoe et al, 2013): this was left for universities and re-
searchers to define and implement locally as appropriate to the context 
and nature of the research itself. 

4.3. RI institutionalisation 2013–2017 

The emphasis for EPSRC following publication of its 2013 policy was 
to embed and mainstream RI in practice both within the Council itself 
and in research communities funded by it, with an ambition to make RI 
‘business as usual’. The Council shortly thereafter made a small number 
of strategic investments aimed at capacity building. In addition to in-
ternal workshops and presentations (e.g. to portfolio managers) aimed 

2 Available at: www.epsrc.ac.uk/files/funding/calls/ - accessed Jan 31st, 
2020.  

3 Known prior to 2012 as the ‘Societal Issues Panel’ 
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at raising awareness with staff, initiatives included the funding of an 
observatory for RI within the ICT theme (ORBIT, 2019), which includes 
web based resources and provides a range of training packages; the 
funding of several public engagement initiatives (e.g. in the area of 
quantum science) and the embedding of RI within its Impact and 
Translation Toolkit for Healthcare Technologies. 

4.3.1. Calls and proposals analysis 
To better understand the institutionalisation of RI across the EPSRC 

portfolio we first undertook an analysis of RI in calls for grant applica-
tions made by EPSRC between 2013 and 2017. Table 2 shows that in 
total 19% of all calls contained reference to RI, RRI or the ‘AREA’ 
framework over that period. 

Explaining the rationale for this, one of our EPSRC respondents stated: 
‘’where there have been topics of a sensitive nature, we have put it 

[RI] in … for the rest of the community it has been left as guidance [on 
the EPSRC website]’’ 

The number of calls containing RI was observed to increase over the 
five-year period, rising from only a few call documents in 2013 and 2014 
(i.e. the year after publication of the RI policy) to approximately one 
third of all call documents in the years 2015-2017. 

Content analysis of these calls revealed that how RI was framed within 
the call documents varied considerably: from brief signposting to the RI 
framework, to (in a small number of cases) RI being an explicit require-
ment of funding. In 59% of calls that contained an RI element this was 
found to occur in the form of generic signposting to the AREA framework, 
with no further expectations of the applicants. This signposting emerged 
in 2015, as a result of text being added to the call boiler plate used by 
EPSRC staff, positioned as a brief paragraph of text at the end of the call 
documents. In 2016 and 2017 this was by far the most common approach 
taken in the calls. As one of our EPSRC respondents stated: 

‘it’s only if a team has a real focus and understanding of RI for that 
specific call that they may go further…’’ 

In 19% of those calls that made reference to RI applicants were asked 
to ‘consider’, ‘consider and capture’ or ‘adhere’ to the RI framework, but 
again in a non-specific way and with no further expectations of them. 
The exception to this was one call that was more assertive and detailed 
in its expectations, asking applicants to consider ‘’aspects of ethics… 

trust, identity, privacy and security [as well as] current public percep-
tions and attitudes’ with a further assertion that ‘EPSRC will not fund a 
project if it believes that there are ethical concerns that have been 
overlooked’, although the mechanism by which EPSRC would ascertain 
this (e.g. via peer review) was not specified. 

In 18% of those calls that made reference to RI applicants were asked 
not only to reflect on or consider the RI framework, but to additionally 
‘integrate’ activities into their proposals. The 2013 Centres for Doctoral 
Training call (see below) and the Quantum Technology hubs were two 
large investments where there was this expectation of integration of RI – 
related, multi and trans- disciplinary activities. In only two calls over the 
period was an explicit link made between RI and the evaluation of 
proposals. One of our EPSRC interviewees provided a possible expla-
nation for this observation: 

‘For EPSRC in terms of assessment criteria it is always research 
quality first…usually RI aspects are a subset of an assessment criteria… 
the calls where we are most likely to focus on RI are the bigger grants... 
and even in those ones RI may be a minor constituent of it [and] it’s 
unlikely we would go to a social scientist [as part of peer review of 
applications] for such a small element’ 

Overall, there was a clear trend across the years: in 2013-2014 those 
calls that included RI were found to be more assertive, asking (or 
requiring) applicants to reflect on RI and integrate activities into their 
proposals. From 2015 to 2017, whilst RI featured in more calls, this often 
took the form of generic signposting with no further expectations of 
applicants. 

Our analysis of all proposals submitted to EPSRC between April 2009 
and February 2017 (Fig. 1) reveals there was a very low number of 
applications containing the keywords RI, RRI or the AREA framework 
between 2009 and 2013, prior to publication of the RI policy. This rose 
through 2013-2014, peaking in 2015-2016 and mirroring the rise in the 
overall number of call documents containing RI. In 2016-2017 there 
appears to have been a significant drop in the number of applications 

Table 2 
Funding call documents containing reference to RI *note data for 2017 repre-
sents partial year’s results.  

Year No of publicly – 
available documents 

No of Documents (% of total) containing 
references to RI, RRI or AREA framework 

2013 74 4 (5%) 
2014 79 7 (9%) 
2015 78 24 (31%) 
2016 56 19 (34%) 
2017* 12 4 (33%) 
Total 299 58 (19%)  

Fig. 1. Total number of applications received by EPSRC each year containing 
keywords RI, RRI or ‘AREA’ framework. 

Table 1 
Data sources.  

Methods Data collected Concepts analysed 
Semi-structured interviews with EPRSC staff who had experience of/ 

encountered RI or for whom RI fell within their organisational role 
11 interviews RI history in EPSRC and national context 

Framing and implementation of RI 
Semi-structured interviews with UK academics with direct experience of 

RI 
13 interviews EPSRC – facing academic community 

engagement with RI 
Document analysis Internal restricted and publicly available documents National context; organisational policies, 

strategy, communications 
Analysis of funding calls I (2013-2017) Keyword enabled search of 299 call documents for RI 

content 
Translation of RI into practice and 
community response 

Analysis of funding calls II (2009-2017) Keyword enabled search of all proposals submitted to 
EPSRC between 2009 and 2017 

Translation of RI policy into practice and 
community response 

Analysis of RI in Centres for Doctoral Training Scheme (PhD) Responses to RI question in 2016 CDT midterm review Translation of RI policy into practice and 
community response. 

Focus groups with EPSRC staff (December 2017 and April 2018) Discussion of findings with EPSRC staff Translation of RI policy into practice 
National Stakeholder workshop (March 2017) Deliberative forum involving 14 stakeholders (academics 

and staff from Research Councils and Innovate UK) 
National context, translation of RI into 
practice  
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containing RI. The data for 2016-2017 does not include a complete year, 
but since the keyword search was conducted in February 2017 it can be 
assumed that it captures most of the applications received before year 
end (March 2017). Overall, the number of proposals containing refer-
ence to RI remained very low as a proportion of the total number of 
applications received by the Council (0.8%, 2013-2014; 0.2%, 2014- 
2015; 1.2%, 2015-2016). 

Fig. 2 shows that the number of funded proposals in the same period 
containing reference to RI mirrored the trend shown in Fig. 1. It should 
be noted that we were not able to ascertain from the data specifics 
concerning those RI activities being undertaken in these projects. Fun-
ded proposals were found to be concentrated in a small number of 
thematic areas. Almost half (47%) of the projects (in financial value) 
containing an RI element were found to be in the field of quantum 
technology. 25% of the projects (in value) containing RI were allocated 
to the Centres for Doctoral Training (see below) and a further 9% of 
funded projects were in the field of synthetic biology (e.g. within the 
Synthetic Biology Research Centres). In total, 81% of those funded 
projects (in value) containing an RI element were in these three thematic 
areas, with the remaining grants being in a small number of themes that 
included engineering grand challenges, healthcare technologies and the 
digital economy. The RI elements of those grants are likely to constitute 
a substantially smaller component of the grants in financial value and 
activity. Analysis of the call documents associated with these funded 
projects revealed that RI was specifically required, or applicants were 
expected to adhere to the RI framework, with the inclusion of a sub-
stantial paragraph of RI text in the call documents. Interestingly, the 
number of standard grant proposals (i.e. bottom-up, non – directed, 
‘responsive mode’ proposals) containing an RI element was found to be 
extremely low, with only 8 proposals containing a reference to RI being 
received by the Council across the period 2009-2017 (i.e. an average of 
just 1 per year), of which only 2 grants were funded. 

It seems reasonable to conclude that calls and proposals containing 
RI elements were restricted to a small number of themes where RI was 
strongly encouraged or required. Beyond these, i.e. in thematic areas 
where RI was not required and, in the standard, responsive mode port-
folio, there appears to have been very limited response from the EPSRC – 
facing academic community. 

4.3.2. PhD training programme analysis 
In 2013/2014, EPSRC funded 115 Centres for Doctoral Training 

(CDTs) across a wide range of thematic areas (EPSRC, 2013b). Focussing 
on the training of PhD students, each CDT provides technical and trans-
ferrable skills training in addition to its core research element. Many lever 
additional studentships from other sources that include university, EU and 
industrial funding. The 2013 EPSRC funding call for proposals for CDTs 
was launched in the same year as the publication of its RI policy. Appli-
cants were encouraged (but not mandated) to include RI elements into 
their training and EPSRC was not prescriptive as to what that training 
should involve. The Council did however suggest multidisciplinary 

approaches that facilitate reflection on broader societal and ethical im-
plications of research, and to enable this suggested that CDTs consult and 
work with others from beyond the engineering and physical sciences, such 
as social scientists, ethicists and experts in public engagement. RI was not 
included in the funding assessment criteria. 

Our analysis of the responses to the 2016 CDT midterm evaluation 
reveals that whilst 91% of the CDTs embedded some sort of ethics- 
related activities (with 60% reporting specific ethics training) and 
whilst some respondents described activities that they felt in a general 
way aimed to raise awareness of broader ethical, environmental, legal, 
political, cultural or social aspects of research, only 3.5% of the CDTs 
reported specific RI training in accordance with the AREA framework. A 
further 13% mentioned RI, but this was in a non-specific or only aspi-
rational way e.g.: 

‘’We have not yet implemented any formal Responsible Innovation 
training within the centre. However, we are planning to engage with the 
[X] reading and discussion group within the university to explore and 
develop concepts of RI’’. 

Our analysis suggests that by 2016 only a few institutions had 
embedded RI training within their CDTs. 

Overall, our EPSRC calls and CDT analyses suggest an active phase of RI 
institutionalisation at the Council between 2009 and 2012. This led to the 
publication of a RI policy in 2013, and with this a statement of expectations 
for the Council and those it funds. The EPSRC’s subsequent Delivery Plan 
(2016-2019), a key strategic document for the organisation, however 
made only one brief reference to RI and did not commit the organisation to 
any expected outcomes or ring-fenced resources. Our analysis suggests 
that the period between 2013 and 2017 was associated with further 
institutionalisation at the EPSRC and within research communities funded 
by it, with a rise in the number of proposals and grants funded containing 
an RI element. However, this was principally within a limited number of 
thematic areas and, even within these themes, institutionalisation appears 
to have been patchy, with for example only a small number of CDTs 
reporting specific RI training in accordance with the AREA framework. 
What seems clear is that the response from the EPSRC facing community as 
a whole over our period of analysis was low, with the total number of 
proposals received and funded by the EPSRC containing an RI element 
being below 1.5% of the total grant applications received or funded by the 
Council in any given year. 

4.3.3. Interviews, workshop and focus groups analyses 
To gain better understanding of the factors influencing the trends in 

our data described above we undertook an analysis of semi-structured 
interviews, workshops and focus groups with key stakeholders both 
within EPSRC and in its communities of practice in universities. This led 
to the identification of four overarching themes relating to RI institu-
tionalisation, which are described in turn below. Illustrative quotes from 
our respondents are presented in Appendix 1. 

4.3.3.1. Theme 1: external political drivers and incumbent organisational 
logics. Our respondents suggested RI institutionalisation faced signifi-
cant challenges arising from a) the external, national political context 
and associated research and innovation policies and b) incumbent 
logics, norms and practices within universities. Concerning the former, 
respondents emphasised the dynamic and uncertain political environ-
ment in the UK. They also highlighted that whilst societal challenges 
provided a policy driver for research and innovation that intersects with 
RI, the overwhelming policy priority was to drive economic growth 
(national and regional) and to raise productivity through innovation, 
attached to significant sources of funding for UK universities e.g. the 
Government’s Industrial Strategy (UK Government, 2017). Many in-
terviewees suggested that RI institutionalisation is likely to encounter 
resistance if it is perceived to be at odds with (or is not instrumentally 
contributing to) this policy imperative. 

Whilst a small number of (sometimes creative and innovative) RI 

Fig. 2. Grants funded by the EPSRC 2009-2017 containing keywords RI, RRI or 
AREA framework. 
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initiatives were noted by respondents, uptake across universities as a 
whole was felt to vary considerably. In one or two cases, RI was 
described as aligning well with the values and ‘DNA’ of a particular 
University (particularly those with a coherent civic mission) and even as 
a potential source of competitive advantage. However, in other in-
stances RI both in concept and practice was observed to be encountering 
significant ambivalence, scepticism and, in some cases, outright resis-
tance. Incumbent norms and established modes of producing knowledge 
within disciplines were described as posing significant challenges. This 
presented in different ways, including appeals to academic objectivity, 
freedom and autonomy, with RI at times being viewed as an additional 
burden and even as an unnecessary or unwelcome external interference. 
Connections were made between this ambivalence (or resistance) to RI 
and the way scientific education and training is undertaken from an 
undergraduate level onwards, where disciplinary norms and social-
isation were described as being instilled from an early stage. 

The value of and need for this additional (RI) activity were ques-
tioned, particularly by those who were generally persuaded by their own 
assumptions concerning the utility and social desirability of their 
research and by those who asserted that their research was some dis-
tance from future application, or not intentionally aimed at application 
or innovation at all. Some interviewees pointed to the current peer re-
view system as being a significant barrier for RI, with its emphasis on 
scientific excellence from a highly technical but narrow perspective, and 
where claims (e.g. in the ‘pathways to impact’ sections of grant appli-
cations) made by applicants were not subject to any form of substantive, 
critical interrogation. 

4.3.3.2. Theme 2: organisational expectations, incentives and resources. 
Our respondents pointed to organisational expectations of academics 
(codified in performance evaluations, reward and incentivisation 
schemes, career progression and recruitment criteria) as posing 
considerable challenges to RI institutionalisation. Respondents 
described a lack of organisational incentives for researchers across all 
disciplines to engage with RI, even suggesting that engaging could pose 
a risk (particularly for early career researchers) if it diverted time away 
from activities important for career progression and assessments of 
performance. Respondents noted the importance of periodic national 
research assessment regimes that privilege particular definitions of 
research quality and excellence (relating to originality, rigour, signifi-
cance and impact) and which significantly influence and legitimate 
particular organisational practices and individual behaviours. These 
regimes they advocated would need to be reconsidered and changed. 

Many of our respondents in universities highlighted a lack of re-
sources, infrastructure, organisational capabilities and training for RI 
within their organisations and that RI was also not sufficiently co- 
ordinated at a national level. It was felt that the EPSRC had made 
available only limited resources specifically for RI activities, with the 
exception of some notable initiatives in key themes. Unlike the funding 
by the Research Councils of important public engagement initiatives in 
universities such as Beacons and Catalysts for Public Engagement in the 
past, RI it was felt lacked similar, dedicated resources. Under-resourcing 
of RI was also described by respondents within EPSRC itself. 

4.3.3.3. Theme 3: RI domestication. Our respondents pointed to a lack of 
clarity and confusion as to what RI was perceived to mean and how it 
should be incorporated into daily practice. Where RI activities had been 
observed in universities, respondents suggested such activities as being 
at risk of suffering from an acute ‘lack of imagination’. They noted a 
tendency to reduce, narrow, rationalise and domesticate RI within 
existing responsibility norms and practices, becoming synonymous with, 
amongst others, existing codes and norms of research integrity, ethics, 
risk assessment (e.g. laboratory health and safety) or outreach, science 
communication and ad hoc instances of public engagement. While re-
spondents acknowledged that much could be learned from practices 

relating to, for example, public engagement, they voiced concerns about 
reducing RI to these and other de facto practices. 

While some science and engineering curricula were noted as 
including such topics as engineering ethics and law, in the main a nar-
row approach to pedagogy was seen as contributing to academic 
socialisation, reductionism and the reification of norms within disci-
plines, all of which it was felt were hindering institutionalisation of RI 
within those disciplines. Some respondents suggested differences across 
disciplines and academic career levels, with early career researchers, 
and in particular PhD students, being an important constituency who 
they felt might be more willing and open to embracing RI and discussing 
the social, political and ethical dimensions of their research. 

4.3.3.4. Theme 4: leadership and agency. Many of our respondents 
emphasised that effective RI institutionalisation was reliant on a small 
number of committed leaders, ‘champions’ and advocates who had 
agency and influence within organisations. They suggested that RI was a 
fragile discourse that could easily lose momentum if such individuals 
were lost to the organisation or were re-deployed. Respondents sug-
gested that for RI to become established would require sustained effort 
and leadership over many years. 

4.4. RI institutionalisation post 2017 

Our interim assessment in early 2018, based on the data presented 
above, was that while there was evidence of some RI institutionalisation 
between 2013 and 2017 at EPSRC and the communities it funds, partic-
ularly in a small number of key themes, overall this had been limited in 
both scope and reach during the four years since publication of the RI 
policy. RI had very low visibility in the 2016-2019 Delivery Plan and the 
Special Interests Group, which had been instrumental in terms of initial 
institutionalisation and which had constituted a clear governance and 
communication channel within EPSRC, had since been disbanded. The 
guidance and policy for RI had effectively remained unchanged since 2013 
and RI had not been integrated into the peer review process in a systematic 
or substantive manner. Our data pointed to a combination of external and 
internal factors that had fostered ambivalence and even resistance to RI 
institutionalisation in universities. The analysis was discussed with EPSRC 
between late 2017 and early 2018, with an internal report being submitted 
to the Council in April 2018. 

The period post early 2018 appears to have signalled a new phase for 
RI institutionalisation, the outcomes of which are uncertain. In contrast 
to the previous corporate Delivery Plan (published in 2015), which had 
only one brief mention of RI, the Council’s next iteration, published in 
2019, was more assertive, with RI featuring comprehensively 
throughout the whole document, including the identification of concrete 
actions. Reflecting a desire to give RI a ‘shot in the arm’, in 2019 EPSRC 
commissioned a work stream in its Strategic Advisory Network to 
consider the strategic direction for RI, reporting to EPSRC Council in 
March 2020, and established a cross-office working group to develop 
understanding and raise awareness of RI across EPSRC. 

In 2018 the EPSRC also launched a second call for CDTs (EPSRC, 2018). 
The approach to including RI in this call was markedly more assertive in 
comparison with the call made in 2013. RI featured prominently, with all 
PhD students now being required rather than encouraged to receive RI 
training in line with the AREA framework and with additional priority 
areas having a requirement for enhanced RI training. CDTs were required 
to demonstrate that resources had been committed to RI activities. In early 
2019 EPSRC funded 75 CDTs. This programme promises to be a potentially 
significant location for a renewed phase of RI institutionalisation across 
UK universities receiving EPSRC CDT funding. 

5. Discussion 

The aims of our study were, first, to analyse the dynamics of 
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institutionalisation over a decade of one significant and influential 
discourse of responsible innovation (Stilgoe et al, 2013; EPSRC, 2013a). 
The context for our study is a research council and the research com-
munities in universities funded by it. It goes without saying that further 
studies should consider RI institutionalism in other contexts e.g. in 
business, (Brand and Blok, 2019). Our second aim was to use this 
theoretically - informed analysis to develop recommendations for policy 
aimed at strengthening RI in organisational practice. We now discuss 
each of these aims in light of our findings. 

In terms of the dynamics of RI institutionalisation, our literature 
review highlighted first the importance of legitimacy challenges to 
incumbent norms and practices as creating opportunities for new dis-
courses such as RI to gain organisational purchase. It seems clear that 
previous science and technology controversies and crises - including the 
GM crisis, heuristically articulated through public concerns relating to 
synthetic biology (BBRSC, 2010) - as well as the 2011 SPICE climate 
engineering project (Macnaghten and Owen, 2011; Stilgoe et al, 2013) 
were important in raising legitimacy and performance challenges for 
EPSRC. These catalysed reflection on the sufficiency of current re-
sponsibility norms and practices, challenges to which EPSRC felt it 
needed to respond, particularly in emerging areas of techno-science that 
it funds such as nanoscience, geoengineering, ICT, quantum technolo-
gies and synthetic biology. 

In addition to these ‘shocks’, we can point to other, more gradual forces 
for RI legitimation that manifested during our period of analysis (Streeck 
and Thelan, 2005; Smets et al, 2017). First, this period coincided with the 
adoption of more ‘shaping’ and ‘sponsorship’ type roles at the Council in 
addition to its funding administration remit (Nielsen et al., 2015). Second, 
it coincided with increasing emphasis on funding mode 2 type, strategic 
research and the rise of the ‘impact’ narrative within the UK research 
landscape (Hill, 2016), with the first national assessment of impact 
emanating from research in UK universities being conducted in 2014 
(REF, 2014). Universities were now required to develop narratives of 
economic and social impact arising from their research tied to future 
research funding and grant applicants were now required to provide 
‘pathways to impact’ statements in grant applications (Watermeyer, 
2016). This created opportunities for a broader discussion concerning vi-
sions, motivations and impact pathways advocated by RI. Third, it coin-
cided with an increasing emphasis on more deliberative and upstream 
forms of reflexive public engagement with science and technology (see 
Section 2.1). Finally, it is possible that the rise of the EC RRI agenda in 
Europe over the same period also played a legitimating role. We note 
however that our respondents rarely mentioned the EC RRI discourse, 
which we suggest emerged largely in parallel with the discourse of RI in the 
UK. Indeed, there is the possibility that the EC RRI discourse may have 
even introduced ambiguity and confusion given its somewhat narrow 
framing around the so called ‘RRI keys’. 

Our review also emphasised the importance of institutional entre-
preneurship, which was evident within EPSRC throughout the period of 
analysis, for example through the actions of portfolio managers in key 
themes such as ICT. It was particularly noticeable during the earlier 
phases of RI institutionalisation by a small number of individuals at 
different levels of the organisation who had sufficient interest, agency 
and influence to support the building of an internal narrative around RI. 
But this was far from a strictly internal, bounded process. It also involved 
external actors, notably a small group of academics (including two of the 
authors) who undertook significant ‘institutional work’ (Lawrence and 
Suddaby, 2006; Lawrence et al, 2013) and who served as boundary 
spanners (Maguire et al, 2004). This was mediated through the EPSRC’s 
Special Interests Group, which had an important governance role at the 
Council and a significant measure of influence and agency. These com-
bined forces of legitimation, agency and entrepreneurship, involving 
aspects of theorisation (Greenwood et al, 2002), advocacy, resource 
mobilisation and coalition building, allowed RI to gain organisational 
traction, visibility and momentum. This culminated in the publication of 
the RI framework and policy in late 2013, at which point EPSRC itself 

became a significant source of legitimation for RI institutionalisation in 
those research communities it funds, principally in universities. 

Our analyses suggest RI had a low profile within these research 
communities prior to 2013. It is important to note that there may well be 
practices in universities that potentially align with anticipatory, reflex-
ive and deliberative approaches advocated by RI, but which may not be 
specifically labelled as such (Glerup et al., 2017; Schuijff and Dijkstra, 
2020). In their recent review, Schuijff and Dijkstra (2020) note that 
where such approaches are observed, these tend to be aligned with just 
one of the RI dimensions described by Stilgoe et al (2013) rather than all 
four in an integrated manner. That said, we also note instances of 
experimentation around RI as an integrated approach, for example 
within some of the Synthetic Biology Research Centres and some Centres 
for Doctoral Training (Pansera et al., 2020; Reinsborough, 2020). 

Notwithstanding these instances, overall our findings suggest RI 
institutionalisation since 2013 to have been partial and limited in both 
scope and reach. Our respondents further suggested that whilst RI 
remained important organisationally for EPSRC during this latter 
period, other priorities competed significantly with it for both time and 
financial resource. We suggest RI to have gained only limited social 
recognition to date, remaining largely within the bounds of localised 
innovation and theorisation (Greenwood et al, 2002, Fig 1). In offering 
an explanation, we situate RI institutionalisation within a higher edu-
cation environment characterised by multiple, co-existing and 
competing logics (Streeck and Thelan, 2005; Ocasio et al 2017; Kraatz 
and Block, 2008; Shields and Watermeyer, 2018). These logics collec-
tively serve as attention – drawing, ‘stabilizing paradoxes’ that create a 
multiplicity of constituent demands on contemporary UK universities 
(Hallet, 2010; Oliver, 1991). These logics pose considerable challenges 
for RI institutionalisation. This presented as appeals to the autonomy 
and independence of science, recourse to disciplinary norms, appeals to 
the contingency and unpredictability of research in relation to future 
uses, applications and impacts and, associated with this, de-limitation of 
role responsibilities (Douglas, 2003). It also surfaced in assumptions 
made by researchers regarding the social desirability of their research 
and its envisaged impacts, claims that RI may slow down or hinder 
innovation (Brand and Blok, 2019), claims that it is irrelevant for sci-
entific practice (Glerup et al, 2017) or that it presents an additional and 
unnecessary bureaucratic burden. 

Our findings draw particular attention to the prevailing external policy 
environment as a powerful counter-legitimating force for RI institution-
alisation (Eizagirre et al., 2017), where an overwhelming political priority 
in the UK has been for publicly-funded research to instrumentally and 
unreflexively fuel innovation through a ‘technology – market dyad’ (Pfo-
tenhauer and Juhl, 2017) aimed at economic growth, productivity and 
national prosperity (Docherty, 2016; Perkmann et al., 2013; Pfotenhauer 
et al., 2019; Taylor and Woods, 2020; UKRI, 2019). 

Rather than diluting or displacing these incumbent logics and prac-
tices our findings suggest RI to be largely adding to these at a time when 
emerging policy is aiming to reduce additional bureaucracy for re-
searchers (UKRI, 2020). This may be creating forms of ‘responsibili-
ty-overload’ as new responsibility imperatives are loaded onto 
universities by external pressures (here originating from EPSRC as a 
source of RI legitimation) whilst the original logics and corresponding 
obligations remain (Randles, 2017). Compounded by a lack of resources 
for RI and influential incentive and evaluation regimes, relating for 
example to academic performance assessments and career progression, 
RI as a supplementary practice presents potentially significant costs for 
academics increasingly subject to a ‘hyperinflation of demands’ (Gill, 
2009). In this sense it can be argued that RI has inherited similar 
problems encountered by previous efforts in universities aimed at pro-
moting transdisciplinary research and public engagement (Felt et al., 
2016; Sykes and Macnaghten, 2013). 

Our analysis points to a range of responses in turn at individual and 
organisational levels. In a small number of cases RI appears to have been 
embraced in a substantive way (Pansera et al, 2020). At the other end of 
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the spectrum there is evidence of outright resistance (Kuntz, 2017). Our 
findings also suggest buttressing by incumbents, for example through 
avoidance, defiance and manipulation (Oliver, 1991), partial confor-
mity and responses that are tokenistic, ceremonial or symbolic in nature 
(Bercovitz and Feldman, 2008; Bromley and Powell, 2017). This in-
cludes forms of organisational decoupling such that RI does not sub-
stantively impinge on the organisation (Meyer and Rowan, 1977; 
Oliver, 1991; Boxenbaum and Jonsson, 2008; Kraatz and Block, 2008; 
Bromley and Powell, 2017), which is largely left to perform according to 
existing organisational logics. Bromley and Powell (2017) and Kern et al 
(2018) note that contexts of institutional complexity (such as univer-
sities) are particularly propitious for decoupling. Under such circum-
stances RI may become at most an occasional supplement (see Goos and 
Lindner (2015) for a further example of RI compartalisation in this 
respect). But it may also involve the repositioning of existing re-
sponsibility norms and practices as RI, or vice versa (Ashworth et al., 
2019; Hartley et al., 2017; Taylor and Woods, 2020), limiting imagi-
nation and risking ‘shallow’ or superficial RI institutionalisation. 

6. Conclusions 

We believe this to be the first time that insights from organisational 
institutionalism have been applied to RI in an empirical study. Our analysis 
may lead to the conclusion that there has been limited RI policy impact to 
date and, in its harshest interpretation, even a failure of policy. An alter-
native interpretation is that our findings reflect the dynamics of an 
ongoing process of sense and meaning making, interpretation, theorisation 
and negotiation that is far from over, for a discourse that is being translated 
and transduced in manifold, situated ways (Doezsma et al., 2019; Hallet, 
2010; Rip, 2014; Wedlin and Sahlin, 2017). This ‘co-productionist’ 
perspective (Jasanoff, 2004; Poftenhauer and Jasanoff, 2017; Pfotenhauer 
and Juhl, 2017) acknowledges that knowledge orders (here about the 
meaning of responsibility) and social orders (i.e. institutionalization and 
associated norms, policies and practices) are co-evolving and mutually 
shaping one other. In this interpretation, experimentation, contestation 
and responses such as de-coupling reflect the dynamics of translation of a 
performative discourse that is ‘in the making’ (Lindner et al., 2016; Rip, 
2014; Smets et al., 2017; Wedlin and Sahlin, 2017). 

We note that previous initiatives emerging from the UK Research 
Councils, for example concerning impact (Hill, 2016), have been decadal 
projects characterised by incentivisation, experimentation, resourcing, 
collective mobilisation, sustained leadership and persistent institutional 
work, including the introduction of formal expectations and sanctions. In 
light of this observation and our findings, we make several recommen-
dations aimed at strengthening RI institutionalisation in publicly funded 
research environments such as universities. Our findings suggest EPSRC 
has focussed to date largely on advocacy, mobilising support and 
developing the skills and knowledge necessary for RI implementation. 
While these remain important, we also suggest the need for more asser-
tive, regulative interventions i.e. governance in addition to funding and 
facilitation (Pfotenhauer and Juhl, 2017, p 79). Here we draw particular 
attention to the importance of research assessment and incentive re-
gimes. Others have noted the potential for current configurations of these 
to limit the sorts of inter and trans disciplinary approaches advocated by 
RI (Hill, 2016; Martin, 2016). We recommend changes to periodic, na-
tional research assessment exercises to allow evaluation of the extent to 
which anticipatory, reflexive and deliberative practices have been inte-
grated and incorporated into strategic research and, crucially, the impact 
this has had. Such formal mandates are important for addressing re-
sponses to initiatives that may be symbolic rather than substantive in 
nature (Bercovitz and Feldman, 2008). While research councils may not 
administer these national assessments per se they are a key intermediary 
between government and academia and constitute an important stake-
holder with considerable influence. 

Our second recommendation follows observations made by Berco-
vitz and Feldman (2008) concerning how academic researchers respond 

to the introduction of a new discourse such as RI. In their study of the 
introduction of technology transfer initiatives in universities they 
describe how responses reflect not only the values, imprinting and 
socialisation that academics have experienced as part of their academic 
formation and professional training but also the micro-organisational 
context in which they subsequently find themselves. They highlight 
the importance of local leadership and peer influences for influencing 
and modifying seemingly engrained behaviours. Our findings elsewhere 
(Pansera et al, 2020) show such micro-organisational influences to be 
important for RI institutionalisation, and to be particularly effective 
when combined with an approach that opens up creative, collaborative 
spaces for reflection, anticipation and engagement (Reinsborough, 
2020; Timmermans et al., 2020). Recognising this, we recommend in-
vestment by research councils in future leadership programmes and the 
further embedding of RI in doctoral programmes in ways that are sub-
stantive, meaningful, creative, adequately resourced and supported by 
supervisors. Early indications from the recently funded EPSRC Centres 
for Doctoral Training suggest considerable potential for RI institution-
alisation in this regard. 

We close with brief observations prompted by our study regarding 
the development of theory. If RI is a discourse at least in part inspired by 
STS, our study suggests opportunities for further cross pollination and 
theoretical development at the interface of STS and organisational 
institutionalism. This could open up the potential to provide further 
insights concerning the ongoing translation of RI as a policy relevant 
discourse. This might include empirical exploration of organisational 
decoupling (Bromley and Powell, 2017), recoupling (Hallett, 2010) and 
how this might be influenced by relationships of mutual dependency, 
accountability and power, such as may exist between research funders, 
universities and disciplines within these (Kern et al, 2018). It also offers 
potential to provide insights for case studies of institutionalisation of 
other policy-relevant cognates (Forsberg, 2014) of which the EC 
discourse of RRI (Novitzky et al., 2020) is just one. 
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Table 3 
Themes emerging from interviews with illustrative quotes [note this table could be placed in Supplementary Material].  

Theme Illustrative Quotes from Respondents 

Theme 1:External political context Incumbent organisational norms Theme 2: 
Organisational expectations, incentives and resources Theme 3: RI domestication 
Theme 4: Leadership and agency 

“[the Industrial Strategy] is all about how to create a post-Brexit economy, it’s not creating 
a better world. That is why it’s there… we identify the challenges that would prevent 
future economic growth. There is no argument about that and there is no embarrassment. 
It’s not the only investment, the problem [for RI] is it’s the only one that people are talking 
about now.” ‘‘ultimately the final direction [for science and innovation] is to contribute to 
UK prosperity’’’’We embedded [RI] in the curricula, we reflect when we were wrong…this 
is seen as an advantage…the ideas around RI and ethics in research is a selling point’’ ‘’We 
discovered quite a bit of political resistance within the University. There were some people, 
researchers, staff who seemed to benefit from the status quo and were quite reluctant to 
take this change on.’’ “We discussed this in the University at a very high level. There were 
questions about the responsibility of the University itself. There was a sense that RI at an 
institutional level, institutional reflexivity, is not particularly desirable, which was 
interesting in itself.” “There is still this notion of RI as a sort of an invasion…. It’s a political 
invasion…. Of course science has never been neutral I think, so it’s a bit misleading to think 
about it in this way but I still think though it’s this mentality...” “Physics is successful 
because it only deals in facts of nature, not in “societal concerns” ‘’it’s threatening for them 
… and this is linked to some of the fundamental ideas on science they have… It’s 
threatening their perception of scientific autonomy’’ “I am coming to the conclusion that 
there’s something that happens very early in scientists training. …. They [are] locked into 
their way of thinking very early on…’ “They think [innovation] is good or inevitable. So, 
they actually don’t engage in their mind [to critically consider] if what they do is actually 
socially desirable. They write arguments and proposals about why [their research] is a 
social good, but it is only to get funding.”  
‘’..when you are doing [research] day in day out and it’s your area of expertise you make 
assumptions and you think this is the obvious next step and that’s fine and that’s because 
you’re comfortable with it and you may have been working on it for years….’’ ‘researchers 
think what they are doing is a social good…[they] make claims about what the public 
want… their visions’… [group think]…’they make claims to a peer group that has the same 
views as them’ ’for researchers building a career, [RI] is not a high priority, competing 
with other activities which will enhance their career prospects. They will need to develop a 
portfolio of things which are well regarded in academia’’… “taking part in RI activities is 
not rewarded’’ ‘’ I think that RI should become part of what it means to do high quality 
excellent research. It seems to be a separate thing, but it should be part of the whole’’ ‘’I’d 
like to see [RI] become a normal part of the pathways to impact and a normal part of 
grants’’ ‘’ I hope that by 2031 RI will be in the [UK Research Excellence Framework] and 
excellent research will overlap with RI’’ “[researchers] want to engage with [RI] but 
because there is no infrastructure there to support engaging with it…they have nowhere to 
go with it.” ‘’There’s been quite a lot of people around the office who have been involved 
with it [RI] and touched it at various stages…everyone in the office knows about it but not 
everyone has experience of it and understanding of it but that is because of workload and 
resourcing issues...there are just a lot of [other] priorities at the minute’’ “Some [EPSRC] 
researchers were very aligned with the principles of RI…. But overwhelmingly what we 
found was a lack of imagination about what RI could be. Even when researchers were 
aligned with the values of RI and wanted through science to change things for good, 
wanted to align their research to societal needs, they wanted to engage, they just couldn’t 
imagine who to engage and how to do it. Lack of imagination I think was potentially one of 
the biggest barriers.” ‘For a lot of people a lot of the time they might know something about 
it, the headings and the words but they may think of it as a tick box exercise: we’ll do it 
according to these principles without really living it…we’ll get a social scientist involved to 
take care of it…’’ ‘’everything gets conflated with talking to the public’’ “For them [it] was 
clear [RI] was about research integrity. And for many of them it was just about public 
engagement for ticking boxes’’ “...there is a lot of confidence about public engagement... 
but as regards anticipation, reflexivity and responsiveness we couldn’t find any.’ “Most 
scientific researchers…. I don’t think that they have particular training in ethics of 
technology... I imagine that’s missing from a lot of scientific training, certainly not all of it 
but much of it.” “[what we need is] a sort of careful balance between cultivating 
independent scientists with a real love of science in the pure sense, but also cultivating 
scientists as citizens’’ “It varies, I tend to see that the younger people are much more open, 
the doctoral students, some of the senior people also… but the senior [ones]…. I wouldn’t 
know the percentage, but there’s definitely the feeling this is a threat.” “I think where we 
have had the most success [with RI] is dealing with Post Docs, dealing with Doctoral 
students and dealing with undergraduate students who are happy and excited to engage” 
‘’One of the real lessons here is leadership is everything, without it you have nothing… it 
[RI] literally fell apart as soon as the [senior leader and RI advocate] went… the 
institutionalization of [RI] disappeared… there was nothing’’ “..where there is now the 
strongest presence of RI in the councils I think at the moment is in the EPSRC ICT 
portfolio….and I think that was very much because {individual} as the head of the 
portfolio is behind it…supports it…thinks it is a good idea…wants to push it. If 
{individual} were replaced tomorrow, then we would face a very strong uphill battle” “And 
then {individual} left and here we are…everything stopped. The new guy came in and 
we’re all in a limbo’’. ‘’It can be quite hard to get the whole community to appreciate RI in 
fundamental physics or mathematics and it takes a long, sustained effort to get the 
community to start appreciating it’’  

R. Owen et al.                                                                                                                                                                                                                                   



Research Policy 50 (2021) 104132

11

References 

Adam, B., Groves, C., 2011. Futures tended: care and future-oriented responsibility. Bull. 
Sci. Technol. Soc. 31 (1), 17–27. 

Ashworth, P., Lacey, J., Sehic, S., Dowd, A-M., 2019. Exploring the value proposition for 
RRI in Australia. J. Responsible Innov. 6 (3), 332–339. 

Barben, D., Fisher, E., Selin, C., Guston, D., 2008. Anticipatory governance of nano- 
technology: foresight, engagement, and integration. In: Hackett, E., 
Amsterdamska, O. (Eds.), The Handbook of Science and Technology Studies. MIT 
Press, Cambridge, MA, pp. 979–1000. 

BBRSC. (2010). Synthetic Biology Dialogue. Retrieved Jan 28th, 2020 fromhttps://bbsrc. 
ukri.org/documents/1006-synthetic-biology-dialogue-pdf/. 

Bercovitz, J., Feldman, M., 2008. Academic entrepreneurs: organisational change at the 
individual level. Organ. Sci. 19 (1), 69–89. 

Bernal, J.D., 1939. The Social Function of Science. George Routledge & Sons. 
Lemmens, P. (2015). The emerging concept of responsible innovation. Three reasons why 

it is questionable and calls for a radical transformation of the concept of innovation. 
In B.-J. Koops, I. Oosterlaken, H. Romin, T. Swierstra and J. van den Hoven (Eds), 
Responsible Innovation 2 Switzerland: Springer International Publishing p. 19–35. 

Boxenbaum, E., Jonsson, S., 2008. Isomorphism, diffusion and decoupling. In: 
Greenwood, R., Oliver, C., Sahlin, K., Suddaby, R. (Eds.), The Sage Handbook of 
Organizational Institutionalism. Sage Publications, London, UK, pp. 78–98. 

Brand, T., Blok, V., 2019. Responsible innovation in business: a critical reflection on 
deliberative engagement as a central governance mechanism. J. Responsible Innov. 6 
(1), 4–24. 

Bromley, P, Powell, W.W., 2017. From smoke and mirrors to walking the talk: 
decoupling in the contemporary world. Acad. Manage. Ann. 6 (1), 483–530. 

Braun, D., 1993. Who governs intermediary agencies ? Principal-agent relations in 
research. J. Public Policy 13 (2), 135–162. 

Chilvers, J., 2013. Reflexive engagement? Actors, learning, and reflexivity in public 
dialogue on science and technology. Sci. Commun. 35 (3), 283–310. 

Chilvers, J., Kearnes, M. (Eds.), 2016. Remaking Participation: Science, Environment and 
Emergent Publics. Routledge, London.  

Chilvers, J., Kearnes, M., 2020. Remaking participation in science and democracy. Sci. 
Technol. Hum. Values 45 (3), 347–380. 

D’Este, P., Patel, P., 2007. University - industry linkages in the U.K.: what are the factors 
underlying the variety of interactions with industry? Res. Policy 36, 1295–1313. 

Dacin, M.T., Goodstein, J., Scott, W.R., 2002. Institutional theory and institutional 
change: introduction to the special research forum. Acad. Manage. J. 45 (1), 45–57. 

Dacin, M.T., Dacin, P.A., 2008. Traditions as institutionalized practice: implications for 
deinstitutionalization. In: Greenwood, R., Oliver, C., Sahlin, K., Suddaby, R. (Eds.), 
The Sage Handbook of Organizational Institutionalism. Sage Publications, London, 
UK, pp. 327–351. 

De Hoop, E., Pols, A., Romijn, H., 2016. Limits to responsible innovation. J. Responsible 
Innov. 3 (2), 110–134. 

De Saille, S., 2015. Dis-inviting the unruly public. Sci. Cult. 24 (1), 99–107. 
Deephouse, D.L., Suchman, M., 2008. Legitimacy in organisational institutionalism. In: 

Greenwood, R., Oliver, C., Sahlin, K., Suddaby, R. (Eds.), The Sage Handbook of 
Organizational Institutionalism. Sage Publications, London, UK, pp. 49–77. 

Deephouse, D., Bundy, J., Plunket-Tost, L., Suchman, M., 2017. Organizational 
legitimacy: six key questions. In: Greenwood, R., Oliver, C., Lawrence, T., Meyer, R. 
(Eds.), The Sage Handbook of Organizational Institutionalism, second ed. Sage 
Publications, London, pp. 27–54. 

Delpy, D., 2011. Synthetic biology public dialogue. Science in Parliament. J. Parliam. Sci. 
Comm. 68 (1), 43. 

DiMaggio, P.J., 1988. Interest and agency in institutional theory. In: Zucker, L.G. (Ed.), 
Research on Institutional Patterns and Organisations: Culture and Environment. 
Ballinger Publishing, Cambridge MA.  

DiMaggio, P.J., Powell, W.W., 1983. The iron cage revisited: institutional isomorphism 
and collective rationality in organizational fields. Am. Sociol. Rev. 48 (2), 147–160. 

Docherty, T., 2016. The boiled frog and dodo. Prometheus 34 (1), 25–37. 
Doezsma, T., Ludwig, D., Macnaghten, P., Shelley-Egen, C., Forsberg, E.M., 2019. 

Translation, transduction, and transformation: expanding practices of responsibility 
across borders. J. Responsible Innov. 6 (3), 323–331. 

Doubleday, R., Wynne, B., 2011. Despotism and democracy in the United Kingdom: 
experiments in reframing citizenship. In: Jasanoff, S. (Ed.), Reframing Rights: 
Bioconstitutionalism the Genetic Age. MIT Press, Cambridge, MA, pp. 239–261. 

Douglas, H.E., 2003. The moral responsibilities of scientists (tensions between autonomy 
and responsibility). Am. Philos. Q. 40 (1), 59–68. 

Eizagirre, A., Rodriguez, H., Ibarra, I., 2017. Politicizing responsible innovation: 
responsibility as inclusive governance. Int. J. Innov. Stud. 1 (1), 20–36. 

EPSRC (2013a). Framework for Responsible Innovation. Retrieved Jan 28th, 2020, 
fromhttps://epsrc.ukri.org/research/framework/. 

EPSRC (2013b) Centres for Doctoral Training (2013) Retrieved Jan 28th 2020 from: 
https://epsrc.ukri.org/skills/students/centres/2013-cdt-exercise/. 

EPSRC (2018) Centres for Doctoral Training (2018) Retrieved Jan 28th 2020 from: https: 
//epsrc.ukri.org/skills/students/centres/2018-cdt-exercise/. 

EPSRC (2019) Delivery Plan 2019. Retrieved Jan 28th 2020 from: https://epsrc.ukri.or 
g/newsevents/pubs/deliveryplan2019/. 

Etzkowitz, H., Leydesdorff, L., 2000. The dynamics of innovation: from national systems 
and “mode 2” to a triple helix of university–industry–government relations’. Res. 
Policy 29 (2), 109–123. 

Etzkowitz, H., Zhou, A., 2019. Triple helix: a universal innovation model? In: Simon, D., 
Kuhlmann, S., Stamm, J., Canzler, W. (Eds.), Handbook on Science and Public 
Policy. Edward Elgar, Cheltenham, pp. 357–375. 

Felt, U., Igelsbock, J., Schikowitz, A., Volker, T., 2016. Transdisciplinary sustainability 
research in practice. Sci. Technol. Hum. Values 41 (4), 732–761. 

Fligstein, N., 1997. Social skill and institutional theory. Am. Behav. Sci. 40 (4), 397–405. 
Forsberg, E., 2014. Institutionalising ELSA in the moment of breakdown? Life Sci. Soc. 

Policy 10, 1. 
Genus, A., Iskandarova, M., 2018. Responsible innovation: its institutionalisation and a 

critique. Technol. Forecast. Soc. Change 128, 1–9. 
Gill, R., 2009. Breaking the silence: the hidden injuries of neo-liberal academia. In: 

Flood, R., Gill, R. (Eds.), Secrecy and Silence in the Research Process: Feminist 
Reflections. Routledge, London, pp. 39–55. 

Gioia, D.A., Corley, K.G., Hamilton, A.L., 2012. Seeking qualitative rigor in inductive 
research: notes on the Gioia methodology. Organ. Res. Methods 16 (1), 15–31. 

Glerup, C., Davies, S.R., Horst, M., 2017. ‘Nothing really responsible goes on here’: 
scientists’ experience and practice of responsibility. J. Responsible Innov. 4 (3), 
319–336. 

Goos, K., Lindner, R. (2015). Institutionalising RRI – The Case of a Large Research 
Organisation. RES-AGorA case study by Fraunhofer ISI. Retrieved Jan 28th 2020htt 
ps://www.res-agora.eu/assets/Institutionalising-RRI_FhG_20150325-formatiert.pdf. 

Greenwood, R., Suddaby, R., Hinings, C.R., 2002. Theorizing change: the role of 
professional associations in the transformation of institutional fields. Acad. Manage. 
J. 45 (1), 58–80. 

Greenwood, R., Oliver, C., Lawrence, T.B., Meyer, R.E., 2017. The Sage Handbook of 
Organisational Institutionalism, second ed. Sage Publications Ltd, p. 928. 

Guston, D., Sarewitz, D., 2002. Real-time technology assessment. Technol. Soc. 24, 
93–109. 

Hallet, T., 2010. The myth incarnate: recoupling processes, turmoil, and inhabited 
institutions in an urban elementary school. Am. Sociol. Rev. 75 (1), 52–74. 

Hardy, C., Maguire, S., 2008. Institutional entrepreneurship. In: Greenwood, R., 
Oliver, C., Sahlin, K., Suddaby, R. (Eds.), The Sage Handbook of Organizational 
Institutionalism. Sage Publications, London, UK, pp. 198–217. 

Hardy, C., Maguire, S., 2017. Institutional entrepreneurship and change in fields. In: 
R., Greenwood, Oliver, C., Lawrence, T., Meyer., R. (Eds.), The Sage Handbook of 
Organizational Institutionalism, second ed. Sage Publications, London, pp. 261–280. 

Hartley, S., Pearce, W., Taylor, A., 2017. Against the tide of depoliticisation: the politics 
of research governance. Policy Politics 45 (3), 361–377. 

Hicks, D., 2012. Performance - based university research funding systems. Res. Policy 41, 
251–261. 

Hill, S., 2016. Assessing (for) impact: future assessment of the societal impact of 
research. Palgrave Commun. 2, 16073. 

House of Lords Select Committee on Science and Technology (2000) Science and Society, 
Third Report 1999–2000, HL38. London: The Stationary Office, Ltd. 

Huy, Q.N., Morley, K.G., Kraatz, M.S., 2014. From support to mutiny: shifting legitimacy 
judgements and emotional reactions impacting the implementation of radical 
change. Acad. Manage. J. 57 (6), 1650–1680. 

Irwin, A., 1995. Citizen Science: a Study of People, Expertise and Sustainable 
Development. Routledge, London.  

Irwin, A., 2001. Constructing the scientific citizen: science and democracy in the 
biosciences. Public Underst. Sci. 10 (1), 1–18. 

Irwin, A., 2006. The politics of talk: coming to terms with the ‘new’scientific governance. 
Soc. Stud. Sci. 36 (2), 299–330. 

Jasanoff, S., 1997. Madness and civilisation: the great BSE scare of 1996. Public Underst. 
Sci. 6 (3), 221–231. 

Jasanoff, S., 2003. Technologies of humility: citizen participation in governing science. 
Minerva 41 (3), 223–244. 

Jasanoff, S., 2004. States of Knowledge: the Co-Production of Science and the Social 
Order. Routledge, New York, 316pp.  

Johnson, C., Dowd, T.J., Ridgeway, C.L., 2006. Legitimacy as a social process. Annu. Rev. 
Sociol. 32, 53–78. 

Jones, R., 2008. When it pays to ask the public. Nat. Nanotechnol. 3, 578–579. 
Kammerlander, N., Konig, A., Richards, M., 2018. Why do incumbents respond 

heterogeneously to disruptive innovations? The interplay of domain identity and 
role identity. J. Manage. Stud. 55 (7), 1122–1165. 

Kern, A, Laguecir, A., Leca, B., 2018. Behind smoke and mirrors: a political approach to 
decoupling. Organ. Stud. 39 (4), 543–564. 

Kitagawa, F., Barrioluengo, M.S., Uyarra, R., 2016. Third mission as institutional 
strategies: between isomorphic forces and heterogeneous pathways. Sci. Public 
Policy 43 (6), 736–750. 

Kraatz, M.S., Block, E.S., 2008. Organisational implications of institutional pluralism. In: 
Greenwood, R., Oliver, C., Sahlin, K., Suddaby, R. (Eds.), The Sage Handbook of 
Organizational Institutionalism. Sage Publications, London, UK, pp. 243–275. 

Kuhlmann, S., Rip, A., 2014. The Challenge of Addressing Grand Challenges: a Think 
Piece on How Innovation can be Driven towards the ‘Grand Challenges’ as Defined 
under the Prospective European Union Framework Programme Horizon 2020. 
European Research and Innovation Area Board. Retrieved from. https://research. 
utwente.nl/en/publications/the-challenge-of-addressing-grand-challenges-a-thin 
k-piece-on-how. accessed 24 September 2020.  

Kuntz, M., 2017. Science and postmodernism: from right-thinking to soft-despotism. 
Trends Biotechnol. 35 (4), 283–285. 

Lawrence, T.B., Suddaby, R., 2006. Insitutions and institutional work. In: Clegg, S.R., 
Hardy, C., Lawrence, T.B., Nord, W.R. (Eds.), Sage Handbook of Organization 
Studies, second ed. Sage, London, pp. 215–254. 

Lawrence, T.B., Leca, B., Zilber, T.B., 2013. Institutional work: current research, new 
directions and overlooked issues. Organ. Stud. 34 (8), 1023–1033. 

Lindner, R., Kuhlmann, S., Randles, S., Bedsted, B., Gorgoni, G., Griessler, E., Loconto, A., 
Mejlgaard, N.Eds, 2016. “Navigating Towards Shared Responsibility in Research and 

R. Owen et al.                                                                                                                                                                                                                                   

http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0001
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0001
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0002
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0002
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0003
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0003
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0003
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0003
https://bbsrc.ukri.org/documents/1006-synthetic-biology-dialogue-pdf/
https://bbsrc.ukri.org/documents/1006-synthetic-biology-dialogue-pdf/
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0005
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0005
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0006
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0008
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0008
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0008
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0009
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0009
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0009
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0010
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0010
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0011
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0011
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0012
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0012
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0013
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0013
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0014
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0014
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0015
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0015
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0016
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0016
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0017
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0017
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0017
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0017
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0018
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0018
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0019
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0021
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0021
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0021
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0022
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0022
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0022
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0022
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0020
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0020
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0023
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0023
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0023
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0024
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0024
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0025
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0026
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0026
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0026
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0027
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0027
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0027
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0028
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0028
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0029
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0029
https://epsrc.ukri.org/research/framework/
https://epsrc.ukri.org/skills/students/centres/2013-cdt-exercise/
https://epsrc.ukri.org/skills/students/centres/2018-cdt-exercise/
https://epsrc.ukri.org/skills/students/centres/2018-cdt-exercise/
https://epsrc.ukri.org/newsevents/pubs/deliveryplan2019/
https://epsrc.ukri.org/newsevents/pubs/deliveryplan2019/
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0034
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0034
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0034
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0035
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0035
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0035
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0036
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0036
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0037
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0038
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0038
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0039
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0039
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0040
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0040
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0040
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0041
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0041
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0042
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0042
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0042
https://www.res-agora.eu/assets/Institutionalising-RRI_FhG_20150325-formatiert.pdf
https://www.res-agora.eu/assets/Institutionalising-RRI_FhG_20150325-formatiert.pdf
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0044
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0044
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0044
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0045
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0045
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0046
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0046
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0047
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0047
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0048
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0048
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0048
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0049
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0049
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0049
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0050
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0050
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0051
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0051
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0052
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0052
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0054
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0054
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0054
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0055
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0055
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0056
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0056
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0057
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0057
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0058
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0058
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0059
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0059
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0060
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0060
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0061
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0061
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0062
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0063
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0063
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0063
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0064
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0064
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0065
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0065
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0065
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0066
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0066
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0066
https://research.utwente.nl/en/publications/the-challenge-of-addressing-grand-challenges-a-think-piece-on-how
https://research.utwente.nl/en/publications/the-challenge-of-addressing-grand-challenges-a-think-piece-on-how
https://research.utwente.nl/en/publications/the-challenge-of-addressing-grand-challenges-a-think-piece-on-how
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0068
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0068
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0070
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0070
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0070
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0071
http://refhub.elsevier.com/S0048-7333(20)30207-9/sbref0071


Research Policy 50 (2021) 104132

12

Innovation. Approach, Process and Results of the Res-AGorA Project, Heidelberg. htt 
ps://irihs.ihs.ac.at/id/eprint/3909/1/urn_nbn_de_0011-n-3829371-3.pdf.  

Lounsbury, M., Crumley, E.T., 2007. New practice creation: an institutional perspective 
on innovation. Organ. Stud. 28 (7), 993–1012. 

Lund Declaration (2009). Europe must focus on the grand challenges of our time. 
Swedish EU Presidency. https://cordis.europa.eu/article/id/31013-swedish-pr 
esidency-research-must-focus-on-grand-challenges. 

Macnaghten, P.M., 2010. Researching technoscientific concerns in the making: narrative 
structures, public responses and emerging nanotechnologies. Environ. Plan. A 42 (1), 
23–37. 

Macnaghten, P.M., 2020. The Making of Responsible Innovation. Cambridge University 
Press, Cambridge.  

Macnaghten, P., Owen, R., 2011. Good governance for geoengineering. Nature 479, 
7373, 2011.  

Macnaghten, P.M., Chilvers, J., 2014. The future of science governance: publics, policies, 
practices. Environ. Plan. C 32 (3), 530–548. 

Maguire, S., Hardy, C., Lawrence, T.B., 2004. Institutional entrepreneurship in emerging 
fields: HIV/AIDS treatment advocacy in Canada. Academy of Management Journal 
47 (5), 657–679. 

Marris, C., Calvert, J., 2019. Science and technology studies in policy: the UK Synthetic 
Biology Roadmap. Sci. Technol. Hum. Values 45 (1), 34–61. 

Martin, B., 2016. What’s happening to our universities? Prometheus 34 (1), 7–24. 
McCann, L., Granter, E., Hyde, P., Aroles, J., 2020. ’Upon the gears and upon the wheels’: 

terror convergence and total administration in the neoliberal university. Manage. 
Learn. 51 (4), 431–451. 

Mertens, M., 2018. Liminal innovation practices: questioning three common assumptions 
in responsible innovation. J. Responsible Innov. 5 (3), 280–298. 

Meyer, J.W., Rowan, B., 1977. Institutionalized organizations: formal structure as myth 
and ceremony. Am. J. Sociol. 83, 340–363. 

Meyer, A.D., Brooks, G.R., Goes, J.B., 1990. Environmental jolts and industry 
revolutions: organizational responses to discontinuous change. Strateg. Manage. J. 
11, 93–110. 

Miles, M.B., Huberman, A.M., 2003. Qualitative Data Analysis : an Expanded 
Sourcebook, second ed. Sage Publications, Thousand Oaks, CA.  

Nielsen, K.S., Gee, S., Edler, J., 2015. Critical Organisations: Research Councils of the UK. 
Res-Agora Case Study. Retrieved Jan 28th from. http://res-agora.eu/case-studies/. 

Novitzky, P., Bernstein, M.J, Blok, V., Braun, R., Chan, T.T., Lamers, W., Loeber, A., 
Meijer, I., Linder, R., Griessler, E., 2020. Improve alignment of research policy and 
societal values. Science 369 (6499), 39–41. 

Nowotny, H., Scott, P., Gibbons, M., 2003. Introduction: “mode 2” revisited: the new 
production of knowledge. Minerva 41 (3), 179–194. 

Ocasio, W., Thornton, P., Lounsbury, M., 2017. Advances to the institutional logics 
perspective. In: Greenwood, R., R., C.Oliver, Lawrence, T., Meyer, R. (Eds.), The Sage 
Handbook of Organizational Institutionalism, second ed. Sage Publications, London.  

Oliver, C., 1991. Strategic responses to institutional processes. Acad. Manage. Rev. 16, 
145–179. 

Oliver, C., 1992. The antecedents of deinstitutionalization. Organ. Stud. 13 (4), 563–588. 
ORBIT (2019) Observatory for Responsible Innovation in ICT. Retrieved Jan 28th 2020 

fromwww.orbit-rri.org/. 
Owen, R., 2014. The UK Engineering and Physical Sciences Research Council’s 

commitment to a framework for responsible innovation. J. Responsible Innov. 1 (1), 
113–117. 

Owen, R., 2020. Innovation and responsibility. In: Parker, M. (Ed.), Life after COVID-19: 
the Other Side of Crisis. Bristol University Press, pp. p155–p164. 

Owen, R., Goldberg, N., 2010. Responsible innovation: a pilot study with the U.K. 
Engineering and Physical Sciences Research Council. Risk Anal. 30 (11), 1699–1707. 

Owen, R., Pansera, M., 2019. Responsible innovation and responsible research and 
innovation. In: Simon, D., Kuhlmann, S., Stamm, J., Canzler, W. (Eds.), Handbook on 
Science and Public Policy. Edward Elgar Publishing, Cheltenham, pp. p26–p48. 

Owen, R., Macnaghten, P.M., Stilgoe, J., 2012. Responsible research and innovation: 
from science in society to science for society, with society. Sci. Public Policy 39 (6), 
751–760. 

Owen, R., Stilgoe, J., Macnaghten, P., Gorman, M., Fisher, E., Guston, D., 2013. 
A framework for responsible innovation. In: Owen, R., Bessant, J., Heintz, M. (Eds.), 
Responsible Innovation: Managing the Responsible Emergence of Science and 
Innovation in Society. Wiley, Chichester, pp. 27–50. 

Pansera, M., Owen, R., Meacham, D., Kuh, V., 2020. Embedding responsible innovation 
within synthetic biology research and innovation: insights from a UK multi- 
disciplinary research centre. J. Responsible Innov. https://doi.org/10.1080/ 
23299460.2020.1785678. In press.  

Pellizzoni, L., 2004. Responsibility and environmental governance. Environ. Politics 13 
(3), 541–565. 

Perkmann, M., Tartari, V., McKelvey, M., Autio, E., Brostrom, A., D’Este, P., Fini, R., 
Guena, A., Grimaldi, R., Hughes, A., Krabel, S., Kitson, M., Llerena, P., Lissoni, F., 
Salter, A., Sobrero, M., 2013. Academic engagement and commercialisation: a 
review of the literature on university-industry relations. Res. Policy 42, 423–442. 

Pfotenhauer, S.M., Juhl, J., Aarden, E., 2019. Challenging the “deficit model” of 
innovation: framing policy issues under the innovation imperative. Res. Policy 48 
(4), 895–904. 

Pfotenhauer, S.M., Jasanoff, S., 2017. Panacea or diagnosis? Imaginaries of innovation 
and the ’MIT model’ in three political cultures. Soc. Stud. Sci. 47 (6), 783–810. 

Pfotenhauer, S.M., Juhl, J., 2017. Innovation and the political state: beyond the myth of 
technoligies and markets. In: Godin, B., Vinck, D (Eds.), Critical Studies of 
Innovation. Edward Elgar, pp. 68–94. 

Polanyi, M., 1962. The republic of science: its political and economic theory. Minerva 1, 
54–73. 

Randles, S. (2017). Deepening ‘Deep Institutionalisation’. JERRI Project Deliverable 2.1. 
Retrieved 28th Jan 2020 from: www.jerri-project.eu/jerri-wAssets/docs/deliver 
ables/wp-1/JERRI_Deliverable_D1_2_Deepening-Deep-Institutionalisation.pdf. 

RCEP [Royal Commission on Environmental Pollution], 1998. Setting Environmental 
Standards, Twenty-first report, Cm 4053. The Statioonary Office, LondonLtd.  

REF (2014) Research Excellence Framework. Available at: www.ref.ac.uk/2014/. 
Accessed June 13th 2020. 

Reinsborough, M., 2020. Art-Science Collaboration in an EPSRC/BBSRC-Funded 
Synthetic Biology UK Research Centre. NanoEthics. https://doi.org/10.1007/ 
s11569-020-00367-3. In press.  

Ribeiro, B.E., Smith, R.D.J., Millar, K., 2017. A mobilising concept? Unpacking academic 
representations of responsible research and innovation. Sci. Eng. Ethics 23 (1), 
81–103. 

Richardson, H.S., 1999. Institutionally divided moral responsibility. In: Paul, E.F., 
Miller, F.D., Paul, J. (Eds.), Responsibility. Cambridge University Press, Cambridge, 
pp. 218–249. 

Rip, A., 2014. The past and future of RRI. Life Sci. Soc. Policy 10 (17), 1. 
Rip, A., Voß, J.-P., 2013. Umbrella terms as mediators in the governance of emerging 

science and technology. Sci. Technol. Innov. Stud. 9 (2), 39–59. 
Rome Declaration on RRI (2014) Retrieved fromhttps://ec.europa.eu/research/swa 

fs/pdf/rome_declaration_RRI_final_21_November.pdf. 
Schot, J., Rip, A., 1996. The past and future of constructive technology assessment. 

Technol. Forecast. Soc. Change 54, 251–268. 
Schuijff, M., Dijkstra, A.M., 2020. Practices of responsible research and innovation: a 

review. Sci. Eng. Ethics 26, 533–574, 2020.  
Sciencewise (2020) https://sciencewise.org.uk/about-sciencewise/ (accessed 26/08/ 

2020). 
Scott, W.R., 1995. Institutions and Organisations. Sage, Thousand Oaks, CA.  
Scott, R., 2017. Institutional theory: onward and upward. In: Greenwood, R., Oliver, C., 

Lawrence, T., Meyer, R. (Eds.), The Sage Handbook of Organizational 
Institutionalism, second ed. Sage Publications, London, pp. 853–871. pp.  

Shields, R., Watermeyer, R., 2018. Competing institutional logics in universities in the 
United Kingdom: schism in the church of reason. Stud. High. Educ. 45 (1), 3–18. 

Smallman, M., 2016. Public understanding of science in turbulent times III: deficit to 
dialogue, champions to critics. Public Underst. Sci. 25 (2), 186–197. 

Smets, M., Aristidou, A., Whittington, R., 2017. Towards a practice-driven 
institutionalism. In: Greenwood, R., Oliver, C., Lawrence, T.B., Meyer, R. (Eds.), The 
Sage Handbook of Organizational Institutionalism, second ed. Sage, London, 
pp. 365–391. 

Smith-Doerr, L., 2006. Learning to reflect or deflect?:U.S. Policies and Graduate 
Program’s ethics training for life scientists. In: Frickel, S., Moore, K (Eds.), The New 
Political Sociology of Science. University of Wisconsin Press, Madison, pp. 405–431, 
2006.  

Stilgoe, J., Owen, R., Macnaghten, P., 2013. A framework for responsible innovation. 
Res. Policy 42 (9), 1568–1580. 

Stilgoe, J., Lock, S., Wilsdon, J., 2014. Why should we promote public engagement with 
science? Public Underst. Sci. 23 (1), 4–15. 

Stirling, A., 2008. “Opening up” and “closing down”: power, participation, and pluralism 
in the social appraisal of technology. Sci. Technol. Hum. Values 33, 262–294. 

Streeck, W., Thelan, K., 2005. Introduction: institutional change in advanced political 
economies. In: Streeck, W., Thelen, K. (Eds.), Beyond Continuity: Institutional 
Change in Advanced Political Economies. Oxford University Press, pp. 1–39. 

Suchman, M.C., 1995. Managing legitimacy: strategic and institutional approaches. 
Acad. Manage. Rev. 20 (3), 571–610. 

Sykes, K., Macnaghten, P., 2013. Responsible innovation – opening up dialogue and 
debate. In: Owen, R., Bessant, J., Heintz, M. (Eds.), Responsible Innovation. John 
Wiley & Sons, Chichester, pp. 85–107. 

Taylor, K., Woods, S., 2020. Reflections on the practice of Responsible (Research) and 
Innovation in Synthetic Biology. New Genetics and Society in press. 

Thornton, P.H., Ocasio, W., 2008. Institutional logics. In: Greenwood, R., Oliver, C., 
Sahlin, K., Suddaby, R. (Eds.), The Sage Handbook of Organizational 
Institutionalism. Sage Publications, London, UK, pp. p99–129. 

Timmermans, J., Blok, V., Braun, R., Wesselink, R., Nielsen, R.O., 2020. Social labs as an 
inclusive methodology to implement and study social change: the case of responsible 
research and innovation. J. Responsible Innov. https://doi.org/10.1080/ 
23299460.2020.1787751. In press.  

Tost, L.P., 2011. An integrative model of legitimacy judgements. Acad. Manage. Rev. 36 
(4), 686–710. 

UK Government (2017) Industrial Strategy: building a Britain fit for the futurewww.gov. 
uk/government/publications/industrial-strategy-building-a-britain-fit-for-the-fut 
ureAccessed June 13th 2020. 

UKRI (2019) Industrial Strategy Challenge Fund. Retreived 12 February from: www.ukri. 
org/innovation/industrial-strategy-challenge-fund/. 

UKRI. (2020) Pathways to Impact: Impact Core to the UK Research and Innovation 
Application Process. Retrieved 12 February from: www.ukri.org/news/pathways-to- 
impact-impact-core-to-the-uk-research-and-innovation-application-process/. 

van Oudheusden, M., 2014. Where are the politics in responsible innovation? European 
governance, technology assessments, and beyond. J. Responsible Innov. 1 (1), 
67–86. 

von Schomberg, R., 2012. Prospects for Technology Assessment in a Framework of 
Responsible Research and Innovation. In: Dusseldorp, R., Beecroft, M. (Eds.), 
Technikfolgen Abschätzen Lehren: : Bildungspotenziale Transdisziplinärer 
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