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4. EXPLORING RESPONSIBLE INNOVATION AS A 
GUIDING CONCEPT: THE CASE OF NEURO-
IMAGING IN JUSTICE AND SECURITY 

4.1  INTRODUCTION 

From the year 2000 onwards, ‘responsible innovation’ (RI), also known as ‘responsible 

research and innovation’, has gained increasing attention in the science policy domain in 

the USA, the European Union, the UK, Belgium and the Netherlands (Barben et al. 2007). 

Public funding bodies have begun to require grant applicants to identify societal and 

ethical issues in their proposals in an attempt to stimulate research and innovation 

activities that take social impacts into account and facilitate desirable outcomes (Owen 

and Goldberg 2010, Rip 2005). This trend represents a political redirection of science, 

the natural sciences in particular. This emphasis on RI is consistent with the pivotal role 

bestowed on science-driven innovation in the European strategy to overcome sustainably 

the present financial and economic adversity (EC 2010, 2011a). Nevertheless, it is still 

hard to pinpoint what is the status of RI. Should we consider it a transcendent philosophy 

or an inspiring ideal? Is it a fundamental concept, an ultimate manner of behaving, or a 

perfect process? If RI is to be effective as a guiding principle in science, there needs to 

be a greater, common understanding of what it means in terms of concepts and 

methodologies. René von Schomberg (2012) of the European Commission's Directorate 

General for Research, Governance and Ethics proposed the following general working 

definition of RI:  

[It] is a transparent, interactive process in which societal actors and innovators 

become mutually responsible to each other with view on the (ethical) acceptability, 

sustainability and society desirability of the innovation process and its marketable 

products (in order to allow a proper embedding of scientific and technologies 

advances in our society.) 

The term ‘working definition’ suggests that, despite the increasing emphasis on RI from 

the policy domain, the term has not yet been ‘stabilised’ in the policy domain as an 

empirical phenomenon. From the perspective of actor network theory (ANT) (Callon 1986, 

Latour 1987, Law 1992) and social construction of technologies (Bijker et al. 1984), the 
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conceptual delimitation and meaning of RI is still under negotiation. A central tenet in 

constructivist theory is that there are no unambiguous truths because objective reality 

cannot be separated from human perceptions. Instead, meaning is socially constructed 

and negotiations involve the construction and deconstruction of statements, until this 

leads to stabilisation (Bergquist et al. 2001). Meaning is thus an internal construction of 

a social group (Brown and Duguid 1996). 

The elusiveness of RI makes it difficult to make sense of its substance. This study is 

concerned with the way in which the meaning of RI is being negotiated by actors in the 

academic arena. The negotiation of meaning of RI is examined in two arenas of academic 

discourse: a formal and an informal one. First, the formal academic discourse as it takes 

place in academic documents was examined. Within constructivist theory, documents 

play an important role because they are, at the same time, both immutable and mobile 

(Latour 1990). Documents inevitably surpass the reach of their respective authors and 

publishers, potentially transgressing social boundaries and entering new arenas. Through 

constructions of peer review and refereeing, academic documents provide a shared 

medium for collective sense-making (Bergquist et al. 2001, Brown and Duguid 1996). 

This process of collective sense-making involves academics for whom this is a subject 

area of interest, and not necessarily the scientists whose practices are potentially 

targeted by the greater emphasis on RI from the policy arena. Our starting point therefore 

is to look at the way RI is conceptualised in the general academic literature. Studying 

meaning negotiation in academic writings does require attention to both explicit and more 

implicit formulations, as the body of formal literature on RI was only to a little extent 

primarily concerned with RI.  

Second, we examine the informal discourse among scientists, whose future practices 

might be altered by the redirection of science. In this, we take a case study approach, 

focusing on the application of functional neuroimaging in the domain of justice and 

security. There are several reasons for using a case study approach focusing on the case 

of functional neuroimaging in the domain of justice and security. First of all, the addition 

of a case study will provide us with an additional methodological means to look at the 

discourse on RI, yielding either complementary or confirming data. Second, a large part 

of the Dutch research in the field of functional neuroimaging relevant to the domain of 

justice and security is funded by the programme ‘Brain and Cognition: societal innovation’. 

The focus on societal innovation and the explicit inclusion of private or public social 

partners in the projects indicates that the redirection of science becomes discernible 
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here. Third, we suspect that there is a context-specific element to RI, as what can be 

considered ‘responsible’ can depend on a variety of contingencies. For example, the 

prevailing norms and values in a certain field of application, historical developments or 

social interactions within and between the parties involved. Functional neuroimaging, as 

it has been developed and used over the past twenty years in the fields of cognitive 

neuroscience, experimental psychology and neuropsychology, monitors brain function to 

understand the relationship between brain structure and mental functions. As such, it 

touches upon fundamental human experiences, such as thoughts and emotions, and 

beliefs about human nature and identity. Its application in the domain of security further 

heightens associated ethical issues and societal concerns. Areas of concern relate to, for 

example, changing ideas about criminal responsibility, determinism and human agency 

which could paralyse the foundations of the justice system (Goodenough and Tucker 

2010, Greely 2007); or privacy issues in relation to the brain. Neuroimaging in itself 

combines a visual and a scientific component which makes it already fascinating and 

controversial. As many preceding visualizing technologies, it can make ‘real’ what was 

previously unseen. Rosalind Petchesky (1987) has illustrated this for the visual 

representations of the unborn foetus offered by ultrasound sonograms and their impact 

on the controversy surrounding the abortion issue. Furthermore, technologies mediate 

our quality of life, moral actions and decisions in uncertain ways (Verbeek 2011a). If we 

assume RI to be context-specific, it also follows that we want the involved actors 

themselves to negotiate its meaning. This last point is not only based on a democratic 

point of view, but also on a pragmatic one: If the redirection of science associated with 

the framework of RI is to change the scientific system, this will eventually also necessitate 

a change in the behaviour of individual actors. Therefore it is sensible to study how 

scientists themselves negotiate the meaning of RI in their informal discourse within their 

own practice. This is what we aim for in the research project we are part of, ‘Neurosciences 

in Dialogue’, which focuses on the responsible use of neuroimaging in society, among 

which the domain of security and justice. The framework of RI seems promising as a 

guiding principle in this project in which researchers and societal stakeholders are 

involved in an interactive learning process to stimulate developments towards shared 

desirable applications with few, or at least manageable, negative impacts. As practitioners 

investigating the value of RI as a guiding concept in a project on the societal embedding 

of neuroimaging in the domain of justice and security we will want to know how the 

scientists at the forefront of these developments make sense of such a concept. Both the 

formal and informal discourse is part of a novel process of negotiation of meaning as the 
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framework of RI which originated in the policy arena is being applied in the academic 

arena.  

The aim of this Chapter is to explore RI as a guiding concept in a project on societal 

embedding of neuroimaging by looking at RI meaning negotiation in formal and informal 

discourse. We will conclude with recommendations on how to operationalise RI as a 

guiding concept, and with warnings for evasive practices that can be expected in this 

process. 

4.2  METHODOLOGY 

Two research methods were used: a literature review to consider the formal discourse in 

general academic documents; and interviews to examine the informal discourse among 

neuroscientists. 

4.2.1 Literature review 

Data collection 

A systematic literature search was conducted using academic literature databases 

(Google Scholar, Web of Knowledge, Scopus, Proquest and EBSCOhost) to identify articles 

published prior to August 2012. References were collected by using the keywords 

‘responsible innovation’ in the titles (Google Scholar), topic and title (Web of Knowledge), 

title, abstract and keywords (Scopus), in all text fields (Proquest including only peer 

reviewed journals and EBSCOhost including all databases but excluding trade 

publications). When results did not yield peer-reviewed academic journal articles, it would 

be included if it concerned: white papers whose author has previously published peer-

reviewed articles; contributions to international conferences. In the latter case, authors 

were asked for the most recent version of their writings. After removal of duplicates, 97 

articles were identified (See Figure 4.1). A total of 26 articles were excluded for various 

reasons: articles were not available to the authors (full-text or abstract) (-3); lacked 

‘responsible innovation’ in the body text (-9); were printed in journals lacking peer-review 

(-5); or did not provide enough context to interpret the concept of RI (-9). The remaining 

71 sources, which included full text articles, abstracts and presentations, were analysed 

for the context in which RI was conceptualised.  
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Figure 4.1 Systematic literature search flow chart. 

 

Google scholar 
“Responsible 
innovation” [allintitle] 
50 results 
7 internal duplicates 
= 43 citations 

Web of Knowledge  
all databases 
“Responsible 
innovation” [topic and 
title] 
19 results 
1 internal duplicate 
= 18 citations 

Scopus 
“Responsible 
innovation” [title 
abstract keywords] 
31 results 

 

Ebscohost 
“Responsible 
innovation” [all text 
fields], excluding trade 
publications 
29 results 
6 internal duplicates 
= 23 citations 

ProQuest 
“Responsible 
innovation” Excluding 
not peer-reviewed 
31 results 
1 internal duplicate 
= 30 citations 

97 citations 

48 duplicates 

Exclusion  26 
No abstract/full text/presentation 3 
RI not in body text 9 
Quality criteria 5 
Interpretation of RI not clear 9 

Body of literature 
71 citations 

of which: 
6 abstracts 

5 presentations 
59 full text 
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Data analysis 

All documents were read and coded inductively by one researcher using qualitative 

analysis software (Atlas.ti 6). Analysis of these codes by the first and second author led to 

the formation of code categories (RI conceptualisations general, RI conceptualisations 

product, RI conceptualisations process, RI innovator characteristics, RI challenges, RI’s 

targeted sectors and technology types) after which all documents were recoded by the 

first author (in MaxQDA 10). All documents describing particular sectors or technology 

types were grouped in sets. These sets, as well as author affiliations, were converted to 

document ‘variables’. The sets and variables were used for further analysis using the 

functions of ‘code relations’, ‘typology table’, ‘crosstabs’ and ‘variable lists’.  

4.2.2 Interviews 

Data collection 

A total of twenty qualitative, semi-structured interviews were conducted with scientists to 

explore how meaning is negotiated on RI in 2011-2012. Semi-structured interviews allow 

for an in-depth discourse, while providing enough structure to acquire data on pre-

established topics. 

There are very few scientists in the Netherland working on neuroimaging in the domain of 

justice and security. We also included a couple of scientists that work on research 

concepts that could well be of interest of the domain of justice and security, but who were 

not formally involved in projects targeting this particular domain. In a separate extensive 

study of the international academic literature on neuroimaging in the domain of justice 

and security, we identified important research concepts. These concepts were then 

matched to scientists using neuroimaging technologies and based in the Netherlands. In 

selecting the interviewees, we aimed to cover the diversity of concepts as much as 

possible for maximum variation sampling (Patton 1990). The interviewees differed in 

academic position: most were professors (50%), others were researchers with a post-

doctoral position (40%) or researchers working on their PhD (10%). They were affiliated to 

nine different universities in the Netherlands, and worked in the disciplines of cognitive 

neurosciences, psychology and neuropsychology, psychiatry and forensic psychiatry, 

radiology and neurology.  

In addition to providing an overview of the state of the art of neuroimaging in the field of 

justice and security, the study of the literature on neuroimaging in the domain of justice 
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and security allowed for scientifically informed interviewing (Laudel and Gläser 2007). The 

scientists were asked what RI means to them and when an innovation could be 

considered responsible in their view. The intention was to use a minimum degree of 

steering to allow for new viewpoints to emerge. The interview questions were a part of 

broader semi-structured interviews focusing on the scientist’s research: ideas about the 

future of their research field; the benefits and barriers they expect to come across; and 

their thoughts on worrying applications of neuroscience, as well as how to mitigate them. 

The interviews lasted between 45 and 90 minutes, and were carried out at the workplace 

of the participant.  

In this case-study approach, the interviewed scientists were selected when they conduct 

neuroimaging research with potential applications in the field of justice and security, as 

this is important to the wider project this study is part of. The findings can therefore not 

be formally generalised to other populations of scientists. However, the themes that 

surface concern the wider scientific community as well, and the findings can prove as a 

starting point for theory development (Flyvbjerg 2006, Yin 2002). 

Data analysis 

All interviews were audio-recorded with consent and transcribed verbatim to secure an 

accurate account of the discourse. For each interview, a summary was written and sent 

to the participant to check for the correct interpretation by the researcher, thereby 

enhancing internal validity of the interview data. The transcripts were inductively coded, 

using qualitative analysis software (MAXQDA 10). During the coding, extra attention was 

paid to words indicative of normative aspects of science, duties, and own roles, for 

example ‘have to’, ‘must’, ‘should’, ‘role’, ‘task’, ‘as a scientist/researcher’ and 

‘responsible/responsibility’. During the analysis, other words also surfaced as being 

important, for example ‘political choices’ and ‘added value’. Throughout the analysis, the 

authors sought divergent views in order to acquire rich descriptions of scientist’s 

conceptualisations of RI.  

The results were then compared to the results obtained from the literature review. 

However, it is worth noting that these are very different kinds of data and caution needs 

to be exercised in such comparisons. The selection criteria were very different for the 

academic authors and the interviewed scientists. The first were selected on the basis of 

their familiarity with RI, the latter on their involvement in neuroimaging. The academics 

contributing to the formal literature have, by definition, given RI serious thought, while the 
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interviewed scientists may not have thought about RI before. The production of formal 

literature is a process of months, entailing the interaction between an author, editor and 

reviewer about the content, but it is often also a co-production by colleagues within the 

same or adjacent fields. In writing the academic articles, the respective authors have 

already entered into a process of meaning negotiation on RI. On the other hand, the 

interviewed scientists are asked to formulate impromptu answers in relative isolation 

from their peers and in the social setting of an interview. A scientifically informed 

interviewer is then better capable of creating similar conditions to mimic this process of 

meaning negotiation with peers, for example by creating a common language for the 

interviewee to take the interviewer seriously enough to give in-depth answers. However, 

responses may still lack detail, as scientists might draw answers from pre-existing 

repertoires that are plausible, appropriate and sufficient to them, yielding stereotypical 

answers (van Lente 2012). However, this is in itself important data as it nonetheless gives 

insight into dominant ideology or mainstream thinking (Diefenbach 2009). Furthermore, 

even if no meaning is attached to ‘responsible innovation’ in their daily practice, 

interviews can still provide insights into scientists’ initial attitude to this concept 

originating from the policy domain and potentially invading their future practice. 

When this study was started, it was chosen to look for ‘responsible innovation’ as a search 

query. In the meantime, we became aware that ‘responsible research and innovation’ 

(RRI) is another formulation that is gaining momentum in more recent texts. It could be 

that responses from the interviewed scientists could have differed if RRI was introduced 

instead of RI. We may have ignored similar concepts in adjacent fields described with 

different terms. In our approach we focused on the discourse in meaning negotiation. 

However, we did not look at dynamics in communication, or at the practices associated 

with the discourse. This could provide valuable additional information about meaning 

negotiation on RI. 

4.3  RESULTS 

4.3.1 Negotiation of meaning in the formal context 

Despite the fact that the policy domain considers the framework of RI relevant to science, 

the authors of the 71 sources were usually not directly involved in the natural sciences. 

Only in 1 of 9 articles the authors were primarily affiliated to the natural sciences (see the 
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slice lifted out of the figure below. None of them were concerned with neuroscience). Most 

authors were involved in science and technology studies (STS), innovation studies and 

social science (1 in 4), business, economics and management (1 in 5), political sciences 

and policy (1 in 6) and philosophy and ethics (1 in 9). 

 

Figure 4.2 Proportions of the author affiliations.  

Different aspects of RI are the subject of meaning negotiation within the formal literature. 

First, the nature of RI is an area of attention. Second, process and product dimensions of 

RI surface, as well as the individual innovator. Third, there is a variation of sectors and 

technology types where RI is deemed relevant. Fourth, the challenges facing RI were 

emphasised. Each of these aspects is described below. 

The nature of RI 

Various authors find the concept ‘broad’ (e.g. Ferrari and Nordmann 2010) or ‘passive’ 

(e.g. Pavie 2012). In spite of this described lack of clarity, certain shifts resurface within 

the gathered literature that are supposed to bring about RI, including engagement of 

societal stakeholders, the broadening of considerations and disciplines during innovation 

processes, new insights on societal impacts, and processes of anticipation and 

adaptation.  

Engagement of societal stakeholders 

RI is characterised by inclusion of societal stakeholders throughout the entire innovation 

process, not only downstream decision-making (e.g. Barré 2011). Engagement with the 

public and other stakeholders is thereby observed to be moving ‘upstream’, shifting the 

focus from technology development to science and scientific agenda setting. Engagement 

of non-scientific stakeholders was also talked of as a process in which responsibility for 
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the innovation is shared between the different parties involved. The ones inviting the other 

stakeholders do not remain the sole locus of responsibility. 

Broadening  

In the literature, RI is seen as ‘broadening’ traditional innovation processes, involving 

more types of innovations, a wider group of scientific disciplines, a more diverse group of 

societal stakeholders, and a widening of the issues taken into account. This was a 

dominant theme within the literature. First, a number of authors consider that more types 

of innovations should be considered as responsible innovations, not just purely 

technological ones. Although a considerable part of the literature focuses on technological 

innovations, RI was also said to involve other types of innovations in order to avoid a 

technological fix for societal problems that are not technological in nature. Behavioural, 

organisational or cultural innovations were mentioned in this context (e.g. Ingham et al. 

2010, van den Hove et al. 2012, van Oudheusden forthcoming). Second, a wider group 

of scientific disciplines should be involved during the research process. The literature 

generally refers to the involvement of social scientists and the humanities in innovation 

projects, typically dominated by the natural sciences (e.g. Kiran 2012, Reddy et al. 2011). 

Third, a more diverse group of societal stakeholders with a stake in the innovation process 

should be involved. The literature cites both non-scientific stakeholders (lay people, 

citizens, customers, patients) and professional stakeholders (NGOs, industry, insurance 

companies, expert practitioners, public health agencies, government). Fourth, a widening 

of the issues to be considered during innovation processes is also seen as part of RI. In 

current processes of research and innovation, techno scientific and economic issues are 

high on the agenda. More attention should be paid to wider issues related to innovation 

processes and their resulting applications, such as ethical, social, societal, 

environmental, scientific, health, legal, cultural and political issues. Ethical, social, 

societal and environmental issues received the most emphasis. 

Impacts and regulation 

Many articles argue that RI involves consideration of societal impacts, although the 

realisation of potentially positive impacts received more emphasis than the prevention of 

negative impacts (risks). What constitutes a positive impact was found to vary, ranging 

from innovations having a human purpose or fulfilling a need (e.g. Groves et al. 2011), to 

outcomes being socially or environmentally sustainable (e.g. Venier 2011) or robust (e.g. 
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Ozdemir et al. 2011). Ultimately, innovation should contribute to the ‘public’ or ‘collective 

good’ (Guston 2006).  

The literature described both systemic and technology-based impacts. Risks were 

generally formulated at a product level, focusing on the outcome of the technology, and 

discussed in conjunction with (risk) governance and the precautionary principle which is 

increasingly dominant in Europe, Although not an important topic of conversation in the 

identified sources, it is important to note here that there is quite some interpretative 

flexibility how deal with scientific uncertainty under the framework of the precautionary 

principle. In its weakest reading, it entails that a lack of decisive evidence of harm cannot 

be used as a reason not to regulate; a more far-reaching interpretation entails that the 

burden of proof that an application is not harmful lies with the promoters of the 

development and has a lower threshold for harm and damages (Jonas 1984, Sunstein 

2002).  

A regulatory framework is seen here as a key enabler for strategic decision-making, and 

thus towards leading to positive impacts and preventing risks (e.g. D'Silva et al. 2012). 

However, some legislation and regulations were described as being counterproductive, 

for example product liability law (Schwartz 1992) and embryo protection regulation 

(Dondorp and de Wert 2011). Authors argue for more flexible forms of legislation and 

regulation (e.g. soft law, co-regulation, self-regulation and voluntary reporting schemes) 

and more adaptive and anticipatory governance (e.g. Barré 2011, D'Silva et al. 2012, 

Ferrari and Nordmann 2010, Kaza 2006). Nevertheless, public agencies and 

governmental bodies need to retain an important facilitative role (e.g. te Kulve and Rip 

2011). 

Anticipation, adaptability and the temporal dimension 

RI has an explicit temporal dimension as it takes a longer perspective, earlier on in the 

process. The temporal dimension of RI also itself in anticipating potential impacts and 

considerations early on in the process, and intervene on the basis of this acquired 

knowledge in the design stage. Upstreaming is therefore also observed here. The action 

in this feedback loop is also called ‘steering’ (e.g. Ozdemir et al. 2011) or ‘modulation’ 

(e.g. Fisher 2011, Owen and Goldberg 2010). Modulation, which expresses a similar idea 

as the also used concept of ‘integration’ (Hellström 2003, Schuurbiers 2011), is 

especially seen in the context of the research lab. First and second order learning 

(learning on the level of expectations and outcomes, or on the level of the underlying 



500365-L-bw-de Jong500365-L-bw-de Jong500365-L-bw-de Jong500365-L-bw-de Jong

CHAPTER 4 

52 

 

values and assumptions, respectively) among researchers is then aimed to take place to 

the benefit of public matters related to research activities (e.g. Goorden et al. 2008, 

Schuurbiers 2011). Both modulation and steering set forth an adaptive dimension of RI.  

Process, product and innovator characteristics 

The four mentioned characteristics of the nature of RI show that RI was not only 

conceptualised on the level of the (product) outcomes of concrete applications. It was 

also substantiated with regard to the process of research and innovation and the 

individual innovators. Process and product related aspects of RI were most frequently put 

forward. The former is most prevalent, and pays attention to all stages of the innovation 

process, but especially the design phase. There should be a receptive attitude to new 

information from other perspectives and viewpoints in decision-making, thereby altering 

the trajectory. Meaning negotiation on the product aspects of RI includes more moral 

judgments about the application and its impacts. There is a focus on the purpose of the 

product. Not only moral rules, but especially principles and values are put forward as 

criteria for the product and impacts. The product and its impacts are shaped by contingent 

factors. Values are more flexible in accommodating this uncertainty than rules.  

Noteworthy is that there was less focus on the characteristics of the individual innovators, 

compared with product or process aspects of RI. In those articles where innovator 

characteristics are linked to RI, behavioural, relational and cognitive aspects of innovator 

characteristics are put forward. For example, being independent (Stinner et al. 1992) and 

having self-control (Pavie 2012) contribute to RI by enabling decision-making in freedom. 

Innovators should also take on liability (Armstrong et al. 2012), be transparent and 

reciprocal in their interactions with other stakeholders (Chervenak and McCullough 

2006), be reflexive and act according to internalised values (Goorden et al. 2008).  

RI’s targets 

RI is being discussed on different levels, and substantiated for a variety of sectors (e.g. 

science, engineering, health, industry, education, finance) and technology types (e.g. 

nano, ICT, obstetrics and digital innovations, but not neuroimaging) (Armstrong et al. 

2012, Chervenak and McCullough 2006, Duke 1978, Guston 2007, Shelley-Egan 2010, 

Stahl 2011, Tyl et al. 2011). Most of the sources concerned science and its related 

technologies, indicating that this is the primary target for the framework of RI. Within these 

sources, formal discourse primarily targeted changes on the technical system level or the 

level of applications. For the former, RI is seen to necessitate transformation of the 
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technology development embedded in its wider system of, for example, practices and 

institutions. For the latter, the focus of RI was on a responsible product, with respect to 

their implications and risks. Individual scientists themselves were not the primary target 

of demands for RI. Interestingly, the formal discourse extends to quite different sectors or 

application types, notably the previously mentioned finance sector and related financial 

products, thereby showing the potential of RI to incrementally widen its reach.  

Depending on the sector or technology type, different aspects were emphasised in RI 

meaning negotiation, which might be indicatory of RI having context-specific aspects. A 

central theme in the literature on nanoscience and nanotechnologies were alternative 

regulation models that can be employed early in the development to enable the 

responsible development of nanoscale technological applications. Typically mentioned 

risks are the safety of products containing nanoparticles during its life cycle for humans 

and environment (e.g. Ishizu et al. 2008). Promises of potential revolutionary benefits are 

problematized, as this may invite a discourse of hype, unrealistic expectations and 

disappointment (Shelley-Egan 2010). In articles on healthcare and clinical research, 

however, the focus was on problems with regard to scientific rigour and the dealings with 

human subjects as innovation processes lack the clear guidelines of regimented clinical 

trials. On a different note, financial innovations were typically linked on the product level 

to sustainability against the backdrop of the financial crisis (Armstrong et al. 2012).  

Aims of RI 

The aims of RI were framed with respect to various challenges that need addressing and 

the obstacles that are urgent to be overcome. For one, RI is to avoid negative impacts as 

seen in the past. Worries about technology-induced risks and controversies surface by 

referring to previous or on-going crises, and the use of dramatic words such as disasters, 

failures and chaos (e.g. van den Hove et al. 2012). Second, RI is hoped to bring about a 

rebalancing between financial and economic performance of innovation on the one hand, 

and alternative valued performance, such as societal benefits and environmental 

protection, on the other hand (e.g. Tihon and Ingham 2011). In trying to better integrate 

social and environmental issues with financial and economic performances, reflexivity on 

social and environmental issues should be of guidance rather than slowing the process 

down or restraining action. Ideally, RI should open up new opportunities for innovation 

and work as a ‘positive force’. A third major challenge is the asymmetry between the speed 

of innovation and the assessment of the impacts of the innovative products or the 

regulation thereof (e.g. Owen 2009). This is manifested in a time lag between research 
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and innovation, the resulting products, its impacts on society and the regulation of these 

impacts. During this time lag, the technology can become entrenched in society, which 

makes it hard (or even impossible) to retract. Furthermore, in this period damages to 

humans or the environment can occur. Fourth, due to the global nature of innovation, 

irreversibilities and unintended consequences are not bound to the innovation’s location 

of origin. Fifth, RI is to handle uncertainties and ignorance with respect to outcomes of 

the innovation process (e.g. Barré 2011). For emerging technologies especially, it is not 

only that it is uncertain what the details and the extent of the possible adverse effects 

are, or that knowledge is incomplete. There is ignorance about the range of the possible 

adverse effects themselves and knowledge is unsure. Lastly, RI is thought to increase 

public trust and acceptance, which is key for successful development of technologies (e.g. 

Ishizu et al. 2008). In this line of argumentation, ‘doing’ RI can lead to a competitive 

advantage, a better reputation or a higher acceptance of a technology, thereby minimizing 

chances of failure. 

This indicates that the RI framework is to prevent techno-disasters of the past; to deal 

with the uncertainties, ignorance and unintended consequences associated with research 

and development and its irreversibilities when intervening downstream; and to yield more 

successful innovations. RI is expected to achieve this, firstly, when the research system is 

broadened in multiple ways: for example the issues considered during the technology 

development, most importantly towards societal and ethical issues, and the inclusion of 

social scientists and professional and societal stakeholders during the research and 

development process. Secondly, more attention is needed for the distribution of impacts, 

and for the framing of impacts in terms of a contribution to the collective good, instead of 

economic and techno scientific terms only. Thirdly, it would require ‘upstreaming’ with 

respect to the engagement with publics and other stakeholders and to anticipating and 

intervening in technology development. Notably, in applying these shifts necessary for RI, 

not only (product) outcomes of concrete applications should be considered, but also the 

process of research and innovation. Besides these recurring characteristics of RI, 

different aspects of RI were highlighted for different contexts. Although this could be 

indicative of different groups of authors negotiating meaning of RI in different contexts, it 

could also point toward RI having a context-specific element as well. Furthermore, RI was 

not only seen to be relevant to the application level, but also on the system level. 

Interestingly, the negotiation of meaning taking place in literature was hardly done by 

natural scientists themselves, the ones currently at the receiving end of the redirection of 

science. 
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4.3.2 Informal negotiation of meaning 

As mentioned above, neuroimaging and the wider field of neuroscience did not yield 

articles on RI, which means that neuroscientists were not visibly involved in the formal 

discussion within RI. However, as the scientists’ research system might change under the 

influence of the RI framework, the way this group understands RI may play a role in the 

successful implementation of the RI framework in practice.  

The nature of RI 

RI did not seem to be a concept with which the scientists were familiar. Most scientists 

had trouble elaborating on what RI means to them as a concept, as indicated for example 

by long pauses before answering, a low diversity in RI aspects proposed per scientist, low 

articulateness, and elaboration on its ambiguity instead. Some scientists tried to answer 

by dissecting the wording of RI (‘maatschappelijk verantwoord innoveren’ or ‘societally 

responsible innovation’ as it is used in Dutch). These scientists felt comfortable 

mentioning societal benefits and the novelty aspect of ‘innovation’, but then had 

difficulties elaborating on the ‘responsible’ part. However, some scientists were quite 

articulate and specific and mentioned a variety of aspects they thought relevant for RI.  

Quite some scientists were sceptical about RI (20-30%). It was said, for example, that 

people should not be “too idealistic”, that the notion of RI “does not correspond with the 

real world”, or that the terminology is “nothing more than words managers or politicians 

use” when wanting to force scientists to deliver quick results in a perverse way.  

Engagement of societal actors 

The engagement of societal actors and other stakeholders during the research and 

innovation process was scarcely linked to RI by the scientists. In fact, inclusion of non-

scientific stakeholders was not unequivocally supported. Some estrangement from 

society was voiced by a sceptic, in conveying that if society would finally start paying 

attention to what science is saying, maybe science could start listening to society. The 

inclusion of practitioners at the grassroots level was lauded, but opinions varied quite 

dramatically about including other types of societal stakeholders, such as the public or 

patients.  

How do you expect these people, society, to have a voice in the innovation 

process? (…) Then money would go to sophisticated vending machines, or nicer 

TVs. Society couldn’t care less that we develop things that are for the benefit of 
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medicine. People who play soccer every weekend, and hundreds of thousands of 

them watching it on TV. [Soccer players] earn more than those who are interested 

in innovation and trying to help others. Thát is society. They weigh it that way. So I 

do not expect that much of society as a voice in innovation. 

Nevertheless, other scientists were open to working with other stakeholders. 

Yes, [the interaction with society] should be continuous, but it is not. I mean, it only 

takes place during certain stages of your research. That you found something out, 

and you want to know what people think of it. 

Broadening 

The dominant theme of broadening was only partly found in the informal negotiation of 

meaning by the scientists. Broader-than-scientific dimensions were the societal benefits 

of knowledge production and applications, as well as ethical considerations of the 

research practice and applications. Other types of broadening, including other scientific 

disciplines, the relevance of non-technological innovation, or other types of impacts and 

considerations, were hardly mentioned as being part of RI. Technical, scientific and 

economic considerations had a considerable weight in the discourse.  

Impacts and regulation 

The societal benefits of applications were also seen to depend on the context of 

implementation. On the one side it was argued that one has to carefully analyse the 

context of application and tailor the application to ensure its optimal and correct use. 

Examples are to provide training for the people who will have to use the technology, and 

to add extra material features so that the device will be correctly placed on the human 

body. On the other hand, it was argued that a certain innovation could be seen as ethically 

correct in one field of application, such as (mental) health care, but not in another, such 

as neuromarketing. However, this type of argumentation often included a techno-neutral 

type of reasoning in which only humans determine the technology’s use and benefits, and 

neglects non-human forms of agency. These scientists felt that this was not their choice 

to make but that it is the responsibility of policy-makers. Hence, a division of moral labour 

was encountered here, indicating that scientists see only a marginal role for themselves 

in RI. On a similar note, scientists argued that an innovation can be considered 

responsible if it provides an evidence-base, which also implies that innovation is seen as 

a value-neutral enterprise.  
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But the government should apply informed decision making. The government 

must make decisions based on the best available information. As a scientist, you 

should contribute to this. And I consider that responsible innovation. 

Anticipation, adaptability and the temporal dimension 

The academics’ formal meaning negotiation stressed the importance of long-term visions 

with respect to impacts, and therefore the need of anticipation and adaptation beginning 

in its early stages and continuing throughout the process. Anticipation and adaptability 

are thus important concepts when locating RI upstream. The interviewed scientists, 

however, located RI predominantly downstream: RI has to do with the implementation of 

a technology and not with the process before it. Even then, you can anticipate problematic 

issues with respect to the implementation of a technology. The scientists found this hard 

to do, due to the high uncertainty and ignorance of applications of research and 

innovation activities as well as the application’s downstream impacts. This issue was 

sometimes deflected by putting trust in science as an institution or the scientist as a 

professional. For one, the importance of the good intentions of embarking upon a certain 

scientific endeavour was stressed. Secondly, it was stated that science has an inherently 

societal role, for example by way of knowledge production and understanding, and that 

science is not performed as “l’art pour l’art”, but in the hope that it will be applied one 

day.  

When talking about the issue of RI, it was located downstream. However, this does not 

necessarily mean that the same can be said for the scientist’s practice. For example, 

when talking about a non-related subject, one scientist discussed how he involves 

grassroots level practitioners upstream, in formulating research questions, and deems 

this of high importance. It might not be unfamiliar to the scientists, but the framework of 

RI is just not seen in this light. 

Process, product and innovator characteristics 

In contrast to what we found in the formal discourse, product dimensions were spoken of 

more than process dimensions of RI. The societal benefit of applications was again an 

important example of a product dimension of RI. The process element of including other 

stakeholders during the research and innovation process was scarcely linked to RI. 

Interestingly, innovator characteristics did surface here, in the form of researcher 

responsibilities. Especially the non-sceptics related RI to responsibilities they see for 

themselves as scientists and to ideal type researcher characteristics. These 
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responsibilities and characteristics differed among the scientists. A dominant type of 

argumentation was in line with the Mertonian norms of ‘pure science’ and the ethos of 

the independent Republic of Science (Polanyi 1962). RI was linked to research that should 

be executed as well as possible by careful and critical analysis and interpretation. Social 

processes within the research group, helping and discussing research with each other, 

were said to enable making research choices. Research can then provide an evidence-

base of knowledge and understanding, which was also seen as responsible. In the 

process, scientists should be transparent and open, and should not succumb to raising 

unrealistic expectations in the competition for research funding or publications in 

prestigious journals. However, they sometimes find this task difficult. 

You can’t write everything that you find important. I had written such a piece, that 

it is a good thing that […] we can only [measure] thoughts that the patient really 

wants [to share]. But that is then taken out [...]. The scientist is responsible to 

reflect upon things […] I might warn [for certain uses] But that is often seen as not 

so important. 

Another typical stance of scientists was their perceived duty to educate the public, 

especially about the possibilities and the limitations of technologies via the popular press. 

Noteworthy is the prevalence of the deficit model among scientists with respect to public 

communication. Hence, a social contract is formulated in which the public has a right to 

expect that scientists will contribute to the public’s understanding, knowledge and 

education. But the public is not to interfere in the process of science and try to steer 

science’s impacts as research benefits from serendipity. A fear of infringement upon the 

sovereignty of science was exemplified by the shared concern of the scientists of the 

possibility that this notion of RI will constitute a brake on science. When talking about a 

potentially problematic direction of research: 

I don’t think there should be barriers to science, or .... Of course, there are ethical 

limits to what you can do. But basically you would be able to think in that direction. 

Secondly, one strand of argumentation revolved around not harming human research 

subjects in the quest for knowledge, especially if it concerns vulnerable patient groups, 

such as those with ‘locked-in syndrome’. Other examples were that researchers should 

be aware of bias and fallacies in their decision-making, and the duty of scientists to look 

at more aspects of their research than technological and economic ones: ethical aspects 
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in particular. However, it was also mentioned that (some) ideal type characteristic and 

researcher duties were endangered by (financial) pressures on researchers.  

The duties and characteristics of researchers got more attention than in the formal 

meaning negotiation process described previously. But the dominance of the ethos of the 

independent Republic of Science shows that these responsibilities are for an important 

part placed within a framework that strives for excellence rather than impact. Societal and 

ethical dimensions are not (yet) integral part of it.  

 RI’s targets 

As the scientists were asked to put the framework of RI onto their own research or 

research field, other sectors or technology types were not discussed as possible fields of 

application. Considering the difficulties encountered in conceptualizing RI, and the 

dismissal of the concept of RI altogether by some, raises the point that scientists often 

did not see their research or research field as a particularly suitable target for RI.  

Considering the wide range of fragmented conceptualisations of RI, we could not identify 

a coherent and focused perspective on what the framework of RI would mean for the 

domain of justice and security in particular. The only consensus seemed to be on the level 

on which RI was to be approached, being the application level.  

Aims of RI 

The unfamiliarity of the interviewed scientists was illustrated by a low degree of 

negotiation at the level of the aims of RI. Rationales for RI remained within their comfort 

zone. As said before, technical, scientific and economic considerations had a 

considerable weight in the discourse. Cost-benefit analyses and the accountability for the 

use of monetary resources were prevalent rationales in RI informal meaning negotiation.  

4.4 DISCUSSION 

Technology development is a dynamic on-going process. Technologies themselves, their 

embedding and their impacts are shaped by complex co-construction processes by the 

different stakeholders involved (for example scientists, engineers and industry). This 

makes it difficult for society to hold anyone accountable in case of surprises, negative 

consequences and long-term impacts. RI can be seen as an attempt to reframe 

responsibilities in research and technology development. But how is this attempt 
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substantiated? This study gives insight into how the concept of RI is being negotiated in 

formal academic discourse on the one hand, and during informal discourse of scientists 

using neuroimaging for concepts relevant to the domain of justice and security.  

4.4.1 Difference between the formal and informal discourse 

In the formal discourse on RI to be found in the literature, certain characteristic shifts 

were identified including engagement of societal stakeholders, anticipation and 

adaptability, broadening, and new insights on impacts and regulation. The formal 

discourse on RI suggests a range of changes with respect to activities, product criteria, 

mind-set and the architecture of the scientific system. Scientists might be expected to not 

only engage professional experts, but also societal stakeholders throughout the entire 

research and development process, also in the early phases. They may have to start 

framing impacts of (prospective) applications in terms of a contribution to the collective 

good, instead of the still prevailing economic and techno scientific terms. They might be 

viewed in how well they anticipate and adapt to the research and development process 

at any stage if insights acquired via anticipation yields a reason to do so. They may be 

expected to have a state of mind that is continuously reflexive towards wider issues 

relevant during the research process, to include at least ethical and societal 

considerations. The scientific system might change because of the RI framework. The 

social sciences and the humanities in particular can become involved in their research 

process. The role of the individual scientists within this range of possible changes remains 

somewhat unspecified. 

The informal discourse, based on scientists in the field of neuroimaging, shows that the 

term RI is still unfamiliar to the scientists concerned. This can become problematic if RI 

and its associated formal lingo would proliferate. Their scientific system could alter under 

influence of incentives fitting the framework of RI. Although the formal discourse does not 

specifically target the scientists themselves, they can find that the rules of the game will 

start to change. For example, (future) research funds can demand that the scientists 

should involve other players in their research projects, notably from the social sciences 

and the humanities, who are currently relatively alien to them. Within the group of 

participants, meaning negotiation on RI is not yet taking place and their understanding 

rarely reflected the complexity found in the formal literature. There is thus a wide 

conceptual gap between the formal and informal discourse. 
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As the interviewed scientists did not easily relate to the concept of RI, there is in all 

probability a need to translate it to and specify it for the context they are familiar with. RI 

can carry considerable different connotations to scientists. This does not necessarily 

mean that they wholly disagree with the procedures and purposes of RI as a concept. 

Identification is needed where this lack of overlap is a mere question of wording and 

where these scientists hold a different perspective regarding RI. RI as a guiding concept 

is thus in need of operationalisation within the specific context in which it is used. 

Conversely, authors involved in the formal meaning negotiation of RI might want to take 

up the challenge to explore the role responsibilities of individual scientists within the 

framework of RI, as well as those of other actors involved in innovation processes.  

4.4.2 How new is RI? 

Before continuing to how this operationalisation could be done, it is also important to 

consider whether this operationalisation of RI is in fact necessary, or that we are dealing 

with old wine in new bottles. Looking at the formal discourse on RI, one cannot help but 

notice that RI sounds similar to existing methods aimed at a “better technology in a better 

society”, such as (constructive) technology assessment and value-sensitive design (VSD) 

(Schot and Rip 1997, van de Poel 2009). For example, qualities ascribed to technology 

assessment (TA) resurface in RI negotiation of meaning, including anticipatory learning, 

taking into account unplanned or unanticipated effects, the broadening of the debate and 

design process, and the engagement of (professional) experts, stakeholders and citizens 

(van Est and Brom 2012). This might not be surprising as the authors now writing about 

RI are from the disciplines that are traditionally linked to TA, shaping and being shaped 

by TA, impacting the way TA is understood, performed and institutionalised (van Est and 

Brom 2012). 

Maybe, RI should mainly be seen as an umbrella term for all activities related to the 

societal/political quest for relevancy of science. Policy aims have been directed on 

sustainability, translation from bench to bedside and now socially robust technologies. 

Activities have become fragmented, accompanied by arising separate disciplines of 

constructive TA (CTA), participatory TA, and ethical TA to name a few, developments in the 

neighbouring discipline of VSD, and research groups having their own focus and 

methodologies within these disciplines. Possibly, RI is nothing more (or less) than an 

attempt to bring union in activities with a similar intention. In this light, the negotiation of 

meaning on RI is a reordering of the concepts in this scattered field. What seems to be 
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coming out on top in the process is the focus on impact as a starting point of research 

and development. The results of this study point towards RI targeting acceptable and 

desirable impacts from the beginning. This is more pronounced in the policy realm, where 

RI has been linked to the ‘grand challenges’ the world is facing in our time, formulated in 

Horizon 2020 (EC 2011b, Owen et al. 2012). Instead of considering outcomes of research 

and innovation processes as serendipitous, the impact is the starting point. This ‘strategic 

turn’ is not without consequences as it necessitates a renegotiation of the contract 

between science and society (Borup et al. 2006, Guston and Keniston 1994, Hessels 

2010, Irvine and Martin 1984, Rip 2004). Scientists can no longer rely on a position in 

which they independently produce ‘reliable knowledge’ or ‘evidence’, on which policy 

makers can base normative decisions on how to put the knowledge to use. Where CTA 

aims to bridge the gap arising from divisions of moral labour, RI would break open 

traditional moral labour divisions (Rip 2012). In this sense, RI could be seen as 

revolutionary and not just evolutionary to existing TA practices. And thus that RI is worthy 

of the effort of operationalisation as it can have an added value as a guiding concept. 

4.4.3 Operationalisation of RI 

This research suggests that stimulating a process of meaning negotiation on RI among 

scientists provides a valuable starting point for such an operationalisation. 

Contextualisation also does justice to the democratic quality of RI in a performative sense 

in providing criteria that arise from the practices themselves. It is increasingly recognised 

that “criteria are inherently immanent and cannot be picked a priori to guarantee 

outcomes” (Gomart and Hajer 2003). It also corresponds with developments in the field 

of ethics, towards pragmatic ethics, in which we see a shift from justification to a context 

of discovery (Keulartz et al. 2004). 

The operationalisation of an ambiguous concept as RI calls for a constructive approach 

that facilitates problem structuring. This will allow the substantial exploration of RI in a 

specific context, while at the same time facilitating a process of transferring this 

knowledge by transaction (instead of transmission). To prevent reification of hegemonic 

positions of certain stakeholders, problem-structuring entails a collective effort based on 

a plurality of insights. An approach that fits these criteria is the Interactive Learning and 

Action approach (ILA) (Broerse 1998, Broerse and Bunders 2000, Bunders 1990, 

Bunders and Broerse 1991). Recently, Roelofsen (2011) and Kloet (2011) have shown 

that the ILA approach can result in mutual learning among scientists and non-scientific 

stakeholders in the field of ecological genomics. Problem structuring takes place on the 
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levels of expectations and outcomes as well as values and assumptions, and can pave 

the way for the identification of shared visions and concrete matches between research 

and practice.  

The findings of the present research indicate that suitable points of entry for such a 

process are scientist role responsibilities, hypes and promises. The results of this study 

show that the interviewed scientists intuitively link their role responsibilities to RI as a 

concept. Although the method of interviews with individual scientists might have favoured 

a line of argumentation of individual responsibilities, it is an interesting avenue to take. 

However, the occupational role responsibility matching the idea of the Independent 

Republic of Science, expressed by the interviewed scientists, does not sit comfortably in 

the new model of ‘science for society with society’. According to this new contract, 

scientists should produce ‘socially robust knowledge’, the validity of which is determined 

by a broader group of experts, including ‘lay experts’ (Gibbons 1999, Swierstra et al. 

2013). When the social contract changes, role responsibilities of scientists corresponding 

with the contract will also need renegotiation, for example with respect to scientists pro-

actively addressing societal concerns. Furthermore, although problems relating to hypes 

and promises in science and research funding policy were not recognised by the 

interviewed scientists as an element of RI, they were quite articulate and passionate 

about it. They often voiced their worry about the detrimental effects of hypes and 

promises, with respect to attracting funding on the one hand and presenting a balanced 

view of the opportunities and limitations of the technology on the other. Moreover, they 

see it as a duty of scientists that they have to deal with that in a sound way. This could be 

a point of entrance in interactively renegotiating the professional identity of scientists in 

a new model of science. Besides this pragmatic argument why role responsibilities are a 

point of entry for the operationalisation of RI in a context-specific way, we would also like 

to draw attention to a more substantial argument. In the meaning negotiation in the 

scientific literature two ethical families can be readily recognised. With respect to the 

process of RI, there is a focus on duty-driven deontological ethics, requiring the adherence 

to certain norms and principles. Regarding meaning negotiation on the product of RI, 

consequentialist ethical theory can be identified. However, ethical agency can be best 

understood if also virtue ethics is taken into account. Considering the intrinsic uncertainty 

of technology development, one also needs virtuous innovators who aspire to make a 

valuable contribution to society (Pandza and Ellwood 2013). Within processes of science-

driven innovation, scientists themselves are central ‘innovators’, whose characteristics 
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are then of importance. But the same goes for parties stimulating innovations, such as 

actors from industry, research funding organisations and governments.  

One of the reasons to choose for a case study approach was to discover some context-

specific elements for RI for the application of neuroimaging in justice and security. 

Although the scientists do see responsibilities for themselves, they were more often on a 

general level. Their concerns for hypes, for instance, is one that is relevant to 

neuroimaging, but also to other research domains. We think argumentation stayed on a 

general level because, on the one hand the scientists were not familiar enough with the 

concept of responsible innovation to be really specific about it, but on the other hand 

because the field of neuroimaging in justice and security is quite young, compared to 

medical neuroimaging for example. We therefore think it is prudent to use interactive 

methods to explore what can be considered responsible for the context of a specific 

application in the domain of justice and security, by bringing together the relevant actors 

involved, such as scientists, professional experts, and policy makers.  

4.4.4 Resistance to RI 

As transpires from the interviews, resistance can be expected from scientists, as 

normative position-taking in early stages of research and development can be 

equivocated by them with a limitation on the autonomy of science, and as such, as a brake 

on science itself (see also Broerse, Elberse, et al. 2010, Caron-Flinterman et al. 2005). 

Science can be seen to have fallen victim to its own success in sectors as healthcare and 

agriculture. This has incited the wish to codetermine science and development directions 

from the outside, thereby eroding institutional and epistemic borders in the process 

(Borup et al. 2006, Hessels 2010). Scientists are increasingly expected to reach beyond 

the borders delineating their expertise and interact with increasingly wider and 

heterogeneous networks of potential stakeholders.  

Resistance is not only fuelled by a perceived threat to the autonomy of science. The 

interviews also make clear that it can also be due to a lack of appreciation of experiential 

knowledge by scientific stakeholders, as previously described by Caron-Flinterman et al. 

(2005). The added value of the participation of the public was found to be contested. 

Interestingly, the two opposites fear of scientific disasters and science’s success, both in 

effect constrain the autonomy of science. However, note that ethical and societal 

considerations do not necessarily only limit scientific practice. They can also inspire new 

lines of research. The same goes for interactions with societal stakeholders (Broerse, 
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Zweekhorst, et al. 2010, Caron-Flinterman et al. 2005, Popay and Williams 1996). It is up 

to practitioners involved in projects that employ RI as a guiding concept to facilitate that 

scientists experience the value of thinking about societal and ethical issues with non-

scientific stakeholders. However, the structural involvement of societal stakeholders 

which is central to RI will require a system innovation (Caron-Flinterman et al. 2007, 

Elberse 2012a). The culture, structure and practice of the larger research system will 

need to undergo fundamental change. The engagement of societal stakeholders will 

require new skills with respect to the interaction itself, but also regarding the feedback of 

the outcomes into the on-going research and development process. This will require room 

to adapt within the research system. 

On a first glance there also seems to be a disparity on where RI should be located, 

upstream or downstream. In the meaning negotiation in the academic literature, the trend 

is towards upstreaming. The interviewed scientists voiced that it is located downstream, 

at the implementation stage. However, we argue here that the dichotomy is not as stark 

as it seems. For example, the inclusion of non-scientific professional experts in the earliest 

phases of research appears to be supported. Apparent dichotomies can be more a matter 

of wording than of practice. However, scientists can indeed be quite sceptical towards 

other types of upstream engagement, notably the engagement of publics. Here, the role 

of practitioners in projects employing RI as a guiding principle would be to facilitate 

(alternative) experiences of the value of public engagement, as a first step towards its 

institutionalisation in an early stage. Interestingly, within the policy domain there appears 

to be the mind-set that RI is less relevant for basic research (Schuurbiers 2012). This can 

be a tricky exclusion, as for example most of the interviewed researchers considered 

themselves basic researchers. This argument was used by some to deny RI being 

applicable to their research practice. Besides the question whether a distinction can truly 

be made between basic and applied science, and where to draw this line (Gibbons et al. 

1994, Godin 1998), it is also important to note here that it runs counter to the recent 

trend in TA from a narrow focus on specific technological artefacts towards the wider 

system level or even the trans-technological level (Allenby and Sarewitz 2011). 

4.4.5 The hype of RI? 

Having watched how most of the interviewed scientists struggled with the term 

‘responsible innovation’ when it was introduced to them, one cannot help but wonder 

whether we could have arrived at the essence of RI sooner by asking scientists different 
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kinds of questions than asking how they would conceptualise RI. In other words, should 

practitioners in projects employing RI as a guiding principle confront them with the term 

‘responsible innovation’ as such, or is RI more to be seen as a concept to be kept in mind 

by the practitioner? This is a fair question, which we can only counter with one pragmatic 

argument. RI is in vogue among public funders at the EU level, as well as the national level 

in the Netherlands. This means that it can be beneficial to scientists (and policymakers 

for that matter) if they are acquainted with the concept itself when applying for this type 

of grants. If RI is the way to go, operationalisation should not stay implicit, as this would 

give a greater risk on a hype of the concept followed by disappointment. To avoid RI ending 

up as a void concept, or mere “manager’s language” as one scientist put it, there is a 

need for practicing RI, measuring and evaluating RI and for the development of (policy) 

instruments to do so. Just as technologies can fail when the solutions they provide do not 

match the problems experienced by society, hyped concepts can fail as well, thereby 

losing its (potential) power to mobilise concerted action. RI might fall victim to its own 

ambiguity. Just like natural scientists sometimes get reproached for their ‘pet 

technologies’, we should prevent RI from becoming a similar ‘pet concept’. It is striking 

that the scientists themselves seem little involved in its meaning negotiation, considering 

how this concept might change their research system. Evasive practices by scientists are 

likely to occur if RI is forced upon them top-down. The time has come for scientists and 

other stakeholders to engage with each other in order to learn about relevant societal and 

ethical aspects of their work, in a co-constructive and problem-structuring process to 

operationalise RI.  


