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CONCLUSIONS AND DISCUSSION

Chapter 9

The studies presented in this thesis aimed to contribute to a better understanding of
the requirements and implications of reconfiguring the relationship between science,
technology and society in an RRI way. This chapter will bring together the study findings
and consider them in light of the central question of this thesis: What are the requirements
for and implications of reconfiguring the relationship between science, technology, and
society in an RRI way?
The chapter begins with a presentation of the findings on the five research sub-questions:
1.

What is it about emerging technologies that makes a reconfiguration of the scienceinnovation-society relationship warranted?

2.

How can we shape citizen engagement activities in such a way that we escape
problematic persistent routines?

3.

How is the meaning of responsiveness interpreted and negotiated in the context of a
multi-stakeholder dialogue?

4.

How do systemic and contextual factors influence science communication professionals’
ability to take on new roles at the science-society interface?

5.

What challenges do SSH scholars encounter when taking on action-oriented roles in a
field that revolves around reshaping the interactions between science, technology, and
society?

I will highlight the most important findings of the presented studies in relation to the
above research questions and discuss them in light of other literature. I will then continue
with considerations on internal and external validity of the studies’ findings, and conclude
by taking a broader perspective in which I discuss what we may learn from these studies
in terms of moving forward in both science and practice.

9.1.

THE CALL FOR RECONFIGURATION OF THE SCIENCESOCIETY RELATION

In chapter 2 (theoretical background), I introduced theory from STS, public engagement
policy, and science policy to explain why a reconfiguration is warranted and what kind
of reconfiguration is strived for. Chapter 4 presented a literature study to further set the
stage of this thesis by connecting the theoretical notions presented in chapter 2 to the
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context of a specific emerging technology (tES), thereby providing a deeper illustration of
the complex socio-technical issues that emerging technologies may generate or play into.
Our findings illustrate how an emerging technology such as tES is surrounded by both
factual uncertainties (i.e., lack of knowledge about short- and long-term impacts) and
moral diversity (i.e., diversity regarding what would constitute a desirable or acceptable
impact). The interaction between these two factors introduces challenges for conventional,
top-down, and reactive policy approaches in science and technological innovation. The
study points out how the presence of moral diversity, against the backdrop of substantial
uncertainty, may prove to be an important imperative for reconfigurations of the role that
perspectives and knowledge of societal actors play in governing technological trajectories.
We introduced the framework of RRI as a possible way forward and detailed what
inclusion (i.e., “inclusive deliberation”), anticipation, reflexivity (i.e., “reflection”), and
responsiveness may entail in the context of governing the development of tES technology.

9.2.

SHAPING CITIZEN ENGAGEMENT ACTIVITIES

In the reconfiguration of the science-society relationship, a new role is attributed to
citizens in discussing and steering R&I developments. Instead of seeing citizens as ignorant
and in need of education to eliminate irrational fears about new technologies, they are
increasingly appreciated as actors with their own societal expertise who can enrich
R&I processes. Consequently, the number of citizen engagement activities in R&I has
substantially grown in the past two decades. However, shaping such process has proven
challenging for various reasons. One prominent question scholars and practitioners
grapple with is how citizens can be supported in anticipation and sense making around
technologies in premature stages of development? How to engage citizens in contexts of
uncertainty and unfamiliarity without pushing perspectives of technological experts?
(Felt et al., 2014). Many citizen engagement activities still have the tendency to reproduce
traditional technocratic approaches to discussing science and technology and their
impacts (Davies et al., 2012; Krabbenborg & Mulder, 2015; Selin et al., 2017). For instance,
they centralize expert-driven framings that focus excessively on dichotomous promises
versus risks discourse, neglect the value of modes of expression that are not “cognitive”
or are based on “abstract reasoning,” and still often see engagement activities as an
opportunity to “harvest” pre-existing opinions of “the public” instead of dynamic opinionforming and sense-making activities. Such persistent routines in citizen engagement
obstruct the actual reconfiguration of the science-society relationship.
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In chapter 5, we presented our experiment with an innovative engagement format
that used situated speculative prototyping to help citizens contextualize and critically
reflect on emerging technologies. Our findings suggest that the format was able to draw
participants to envision broader societal impacts of technology and context-dependent
meanings and thus to move beyond a traditional techno-scientific focus on promises
versus (measurable) risks or acceptance versus rejection. Moreover, the study showed
that objects and stories could serve as alternative forms of expressions for participants,
meaning that they could move away from mere cognitive or detached forms of reasoning.
Our findings also show, however, that expert-driven understandings of technology in
society, which emphasize both progress and control in technological development, may
easily resurface despite the design’s intention to escape such patterns. For example, in
the story-writing exercise, participants tended to embed their product prototypes in
technological success stories and did not explicitly attend to the potential ambiguities
in terms of impact. We suggest that this may relate to the techno-scientific paradigm
being deeply rooted in our culture and social structures (Felt et al., 2007), but it could
also have been triggered by participants being put in the role of a designer during the
prototyping exercise. Lastly, our study points to the critical role of the dialogue facilitators.
Careful facilitation encouraged participants to move beyond mere optimistic reflections
on technology and encouraged a more nuanced exploration of technological ambiguities.
Moreover, the facilitation style seemed to influence the richness of dialogical exchanges
considerably. This is in line with previous studies that stress how important facilitation
skills are to producing high quality interactions (Escobar et al., 2014; van der Meij, 2017).
Situated speculative prototyping may serve as a valuable format to shape public
engagement activities, but its potential and strengths should be considered in light
of the context and purpose for which it is used. As Davies et al. (2012) point out, the
reshaping of the science-society relationship cannot be established by creating the idealtype engagement exercise, but resides in the cumulative effect of a broad diversity of
engagement opportunities that both directly and indirectly influence R&I (policy). This
sentiment is shared by a growing number of scholars and has fueled the call for a shift
in the analytical focus of public engagement studies. Instead of focusing on one event or
format, an “ecological” or “systemic” perspective should be taken that studies the broader
dynamics and (cumulative) democratic impact of the public engagement “ecosystem”
(Braun & Könninger, 2018; Chilvers & Kearnes, 2016; Stilgoe et al., 2014). The need
for such studies and analytical perspectives is pressing, and practical awareness of the
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value and limits of particular methodologies remains crucial for those who shape public
engagement processes. Studies like ours therefore have an important role to play if they
explicitly address how (not) to position the format, method, or tool in the broader public
engagement landscape. We have shown how situated speculative prototyping can help to
escape some persistent technocratic routines within an informal and explorative dialogue
event for citizens.

9.3.

UNDERSTANDING RESPONSIVENESS IN THE (NEW)
SCIENCE-SOCIETY RELATIONSHIP

RRI can be seen as an R&I governance device that attempts to reconfigure the sciencesociety relationship to collectively “take care” of the future (Stilgoe et al., 2013). RRI and its
process dimensions are broadly formulated to ensure that they remain useful to different
R&I (policy) contexts. However, this interpretative flexibility also invites reinterpretations
that have little to do with reconfiguring science-society interactions (Hartley, 2017).
In chapter 6, we explored how the meaning of “responsiveness” is interpreted and
negotiated in the context of a multi-stakeholder dialogue that worked toward the
formulation of a collective set of recommendations to enhance “responsiveness” in
nanotechnology R&I. Within the RRI framework, the notion of responsiveness has a
crucial function because it links inclusion, anticipation, and reflexivity to actions in R&I
(policy). It thus stresses the need to make actual changes based on insights acquired
and thus truly reconfiguring the science-society relationship. Too often, this linking with
action is lacking (Braun and Könninger 2018; Emery et al., 2015; Fisher and Maricle 2015;
Hagendijk and Irwin 2006).
Our analysis of the dialogue conversations and dynamics yielded two relevant findings.
First, it shows that the term responsiveness is interpreted in a variety of ways, with
several of those interpretations lacking resonance with RRI’s democratic underpinnings
and the call for a new science-society relationship. Responsiveness was, for instance,
interpreted as merely an internal concern for scientists and engineers who need to
harmonize their methods and research quality standards to deliver good science, or it
was framed as a market mechanism in which tech companies are inherently responsive
to societal perspectives (i.e., to consumer behavior). Overall, we reconstructed five
frames of responsiveness: science- and technology-driven, market-driven, expert-driven,
network-driven, and society-driven responsiveness. The second finding was that when
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the differences between interpretations are not addressed at a deeper level, the result of
a dialogue will be a shared outcome that lacks a sense of direction.
In line with authors such as Hartley et al. (2017), we argue that too much interpretative
flexibility around the RRI concept runs the risk of effecting little change in terms of
reshaping the science-society relationship, because conventional R&I (governance)
practices may easily become rebranded as “responsive” or “responsible” ones. With
respect to our own study, one could argue that using certain framings of responsiveness
(i.e., science- and technology-driven, market-driven, expert-driven responsiveness)
represents a form of power play that mainly serves incumbent interests and limits
researchers’ or innovators’ scope of responsibility. In their studies on attitudes toward
RRI, both Kuzma & Roberts (2018) and Carrier & Gartzlaff, (2019), for instance, showed
that scientists felt hesitant about the idea of responsiveness, because they feared a loss of
autonomy and worried about having to deal with biased or ignorant perspectives. It points
out that different preferences and interests are at play and some R&I actors may not see
a more democratic relationship between science and society as the road to pursue. At the
same time, the reinterpretations of “responsiveness” that we observed in our study may
also be a manifestation of the current mismatch between democratization ideals and the
dominant political context that shapes the lived realities of researchers and innovators in
this day and age. How can one be capable of also being responsive to societal perspectives
in a working climate that is highly competitive, project based, efficiency oriented, and
market oriented? It will be difficult for RRI to become part of actual R&I (governance)
practices if actors cannot connect the concept to their own lived realities (Åm, 2019; Felt,
2017; Glerup et al., 2017; Hartley et al., 2017; van Hove & Wickson, 2017). On the basis
of our findings, we argued that more multi-actor collaborative sense-making around RRI
is needed. However, if we want such activities to move beyond superficial alignment that
harbors no real direction for change, we should ensure that they more explicitly address
the differences in actors’ underlying assumptions about and views of the science-society
relationship.
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9.4.

RESHAPING THE SCIENCE-SOCIETY RELATIONSHIP: NEW
ROLES FOR SCIENCE COMMUNICATION PROFESSIONALS
AND SSH SCHOLARS

The reconfiguration of the science-society relationship warrants a new type of interaction
between science and society. Instead of merely “channeling” knowledge and technological
products “into” society, R&I actors and societal actors are encouraged to engage in
collaboration, dialogue, deliberation, or co-productive processes. This has implications
for the roles that actors working at the science-society interfaces can or should inhabit. In
this thesis, we explored the changing roles of two of those actors: science communication
professionals and SSH scholars who aim to put democratic ideals to the test.

9.4.1.

NEW ROLES FOR SCIENCE COMMUNICATION PROFESSIONALS

In chapter 7, we discussed how changes in the science-society relationship have invited
science-communication actors to take on and nurture new roles that move beyond
classic forms of education and the popularization of science and technology to roles that
explicitly foster democratic citizenship in R&I. In turn, we have seen how these actors
want to actively contribute to the further reshaping of science-society interactions
through the adoption of new roles. In our study, we used multiple qualitative research
approaches to investigate how systemic and contextual factors influence the ability of
science communication actors to adopt one of these roles: the participation broker. We
employed our collaboration with science communication professionals (i.e. from the six
science centers/museums and knowledge institutes connected to Ecsite, referred to as
“intermediaries” in chapter 7) in the NANO2ALL project as our empirical context. We
also reflected on the extent to which this project was able to build capacity for this role
amongst science communication professionals.
Our analysis showed how cultural and structural factors at the organizational level (i.e.,
role perceptions, business models, forms of delivery, skills and expertise), as well as at the
systemic level (productive networks, expectations by publics and external actors, deeply–
rooted conceptions on the science-society relationship) influence the professionals’
ability to take on the role of participation broker effectively. In addition, we showed that
structuring elements in the NANO2ALL project context (i.e. project-based nature, and
hierarchical learning structure) mainly provided support for the short-term uptake of
the brokerage role (i.e., within the project context) and provided less guidance for the
professionals and organizations regarding putting this role into practice sustainably.
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Based on our findings, we argued that actors who aim to adopt the role of participation
broker at the science-society interface could benefit from explicit role reflection,
particularly when they also see important roles for themselves outside the participatory
landscape, such as science ambassador or science educator. Escobar (2011) points out
that the mind-set associated with these more traditional science communication roles
could interfere with guiding dialogue or participatory processes, something that we also
observed in our study. Reflection on role positions may help science communication
professionals to navigate potential role dilemmas more consciously.
In terms of capacity building, we noted that the project’s focus on “learning to work with
particular dialogue formats” may have distracted from learning about the visions and
principles that underpin these formats (also see Amelung & Grabner, 2017 on this point).
Awareness about these principles is essential to nurture a strong sense of the democratic
purpose of the public engagement field. As Chilvers (2012) argues, it is reflexive learning
in relation to these democratic ideals that is needed in this expanding field to prevent
participatory mechanisms from falling prey to instrumental imperatives that merely serve
the status quo. In addition, NANO2ALL’s hierarchical learning process provided limited
space to attend to the unique learning needs of the science communication professionals
to take on and embed the brokerage role. We therefore argued that if actors are to develop
the brokerage role reflexively and sustainably in their practice, learning processes should
(1) encourage collective reflection on public engagement ideals and the politics of the
engagement mechanisms that they experiment with, and (2) explicitly attend to the
organizational and systemic context in which actors try to develop this role.

9.4.2.

NEW ROLES FOR SSH SCHOLARS

Departing from the observation that SSH scholars increasingly seem to inhabit policy- and
action-oriented roles in the field of public engagement, actively seeking to open up the
R&I system to public scrutiny, we investigated what this role integration implies for SSH
practices in public engagement. We reflexively studied our own position and stakes as SSH
scholars in the NANO2ALL project, that is, an action-oriented RRI project.
Our reflexive analysis unraveled how we navigated between five ideal-type roles with
different orientations and objectives (i.e., the engaged academic, the deliberative
practitioner, the change agent, the dialogue capacity builder, and the project worker).
We demonstrated how role integration may be of value for the public engagement field,
but also show how inherent and contextual tension between roles produces dilemmas
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and trade-offs in practice. We argued that role integration does indeed carry certain risks
for SSH scholars, among which is, prominently, falling prey to larger power games that
merely reproduce the system dynamics that we—as action-oriented SSH scholars—say
we want to see changed (also see Chilvers, 2012; Wynne, 2007). Moreover, we reflect on
the current professionalization trends in public engagement, in which public engagement
is increasingly becoming a marketable service (Chilvers, 2012; Bherer, 2017). We argue
that action-oriented SSH scholars are just as much part of these market-driven dynamics
as any other actor offering engagement services, but note that also being embedded in an
academic institution and community that encourages critique, reflection and skepticism,
allows for more (institutional) space to take on the reflexive stance that is now called for
amongst practitioners (Chilvers, 2012; Stilgoe et al., 2014; Voß & Amelung, 2016a).
Our analysis demonstrates the need for continued discussion about the if, when, how, and
why of SSH scholars adopting multiple roles in public engagement. We highlight several
points to note that are directed at those for whom this remains an avenue worth pursuing.
The first is the need for SSH scholars to have role awareness and engage in role reflexivity
both before and throughout their action-oriented work (also see Wittmayer & Schäpke,
2014). The second is the enhanced attention for skills and competencies (e.g., social,
organizational, political) that are essential for certain roles—not all of which are included
in academic curricula at the time of writing (Emery et al., 2015; Escobar et al., 2014).
In line with Levin (2012), we also point to the need for skills that explicitly relate to the
integration work itself. Lastly, we stress the importance of institutional support for role
integration in terms of the value that is attributed to “societal” versus “academic” output.

9.5.

9

VALIDITY

This section discusses internal and external validity of the study findings presented in
this thesis. With respect to internal validity, I will attend to challenges and strategies
concerning our role as the researcher, and collaborative data collection. With respect to
external validity, I will reflect on the scope of the studies in relation to the overall research
question, and share some considerations on the transferability of our findings beyond our
project context.

9.5.1.

INTERNAL VALIDITY

We employed various strategies to address potential risks of bias. First, we made use of
triangulation, drawing from various data sources, to study our research questions. The
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analysis of dialogue transcripts would for instance be combined with an analysis of objects
and materials produced during the dialogue session, evaluation questionnaires filled
out by participants (chapter 5 and 6), dialogue observations (chapter 6), and debriefing
conversations with dialogue hosts (chapter 5). And in our study presented in chapter 7, on
participation brokers in the making, we drew our analysis from a variety of data sources,
such as personal notes, project correspondence, a short questionnaire, and both informal
and formal interviews. Data triangulation allowed us to confirm, challenge or complement
emerging interpretations throughout the analytical process.
Second, we tried to minimize researcher bias by audio-recording dialogue sessions and
interviews, transcribing them verbatim and using software for qualitative data analysis
to keep good overview of patterns emerging and contradicting observations. We also
conducted member checks when possible, sending dialogue participants (chapter 6) and
interviewees (chapter 7) summaries of the exchanges that had taken place and inviting
them to provide feedback. Lastly, we tried to minimize researcher bias by a continuous
process of reflexivity. All data was discussed amongst a (changing) team of multiple
researchers. At least one of those team members had not been actively involved in the
actual action-oriented work itself and took on the role of a “critical friend” (Erwee &
Conway, 2006; van der Meij, 2017), explicitly pointing at methodological weaknesses or
alternative explanations for observations. Furthermore, since action-oriented research
has an explicit political dimension—that is, we are actively trying to change the status
quo (Small & Uttal, 2005)—, we considered openness about the logics and normative
assumptions that guided our work as crucial. We shared our reflections on these matters
most elaborately in chapter 8 of this thesis.
In addition, response bias may have occurred. First, for the studies presented in chapter
5 and 7, interviews and conversations with the science communication professionals
that hosted NANO2ALL’s national citizen and stakeholder dialogues, served as important
data sources. Our close collaboration with these partners over a longer period of time
allowed us to gain better contextual understanding of these actor’s project experiences
and provided us the opportunity to follow up on information shared, resulting in an
“ongoing” conversation on how to understand their experiences, rather than a one-off
check at the end of the project (Cho & Trent, 2006). However, the hierarchical character
of the relationship might have had an influence on the space that these actors felt to
express themselves critically or vulnerably. To prevent biased answers to our questions,
we repeatedly stressed that we welcomed a critical attitude to our methodology and that
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monitoring of the dialogue process was merely intended to identify opportunities for
learning. In some cases, it also helped to share some of our own concerns and uncertainties
about the methods or process. However, we cannot guarantee whether these strategies
took away all barriers for our partners to be critical and vulnerable in sharing their stories.
Another point of consideration is the effect of actors (not) included in the dialogue sessions
of the studies presented in chapter 5 and 6—participation bias. In our experiment with
situated speculative prototyping (chapter 5), dialogue participants were self-selected
and invited via the networks of the hosting science museums and knowledge institutes.
It might thus be possible that most of them already had a particular interest toward the
topic of science and technology, which might have impacted the way they interacted with
our dialogue format and contextualized emerging technologies. Further investigation into
the value of this format in different settings and with different publics might therefore
be warranted. In relation to our multi-stakeholder dialogue (chapter 6), I would like to
stress that the framings of responsiveness and conversational dynamics on which we
reported were evidently influenced by the participants present. We applied a careful
participant selection process, but the voice of CSOs, for instance, remained relatively
underrepresented. We received several CSO declines for participation and based on the
explicit arguments that they provided to not join the dialogue (i.e. no one is listening),
we could speculate that their presence might have led to a more explicit confrontational
dynamics on what constitutes responsiveness.
A final internal validity challenge specifically relates to our study on situated speculative
prototyping (chapter 5). Since the dialogues were not executed in the Netherlands—
where our research team is based—, but took place in six other countries and were
conducted in the local language, our data collection process was dependent on the help
and translational steps of other people. This carries the risk of loosing relevant contextual
information for analysis or context-specific meaning in conversation. To tackle such
challenges and ensure sufficient rigor, we created a detailed data collection manual for
the science communication professionals who hosted the dialogues, and hired native
speakers who could translate the dialogue transcripts verbatim into English. In one
dialogue case (Israel), this process ran into issues, resulting in data of which the quality
was too poor to incorporate in the eventual analysis. To ensure sufficient familiarization
with the data and dialogue setting, my colleague and I visited 3 of the six citizen dialogue
sessions personally, making notes on interactional dynamics. In addition, we discussed
such dynamics in elaborate debriefing conversations with the dialogue hosts to enhance
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the validity of our observations and our understanding of the data that we received.

9.5.2.

EXTERNAL VALIDITY

In this section, I will attend to the transferability of our findings to other RRI contexts.
Can our lessons be of value to other projects, processes and actors at the science-society
interface?
First, all of our action-oriented work took place in the context of one European RRI project:
NANO2ALL. For the studies presented in chapter 7 and 8, it could therefore be argued that
our findings are not representative of dynamics in other RRI (project) contexts. However,
the character of RRI contexts and initiatives is numerous, with different kinds of actors
shaping and conducting public engagement processes (Bherer et al., 2017a), different
role positions for SSH scholars (Abels, 2009; Oudheusden & Laurent, 2013), and different
strategies to build capacity amongst those interested in becoming public engagement
professionals. Because of this diversity, there will undoubtedly be context that can benefit
from the findings of the studies. I consider the general lessons from these two studies
useful for thinking about processes in other (project) settings or in designing new ones.
For instance, the notion that sensitivity to organizational and institutional contexts and
reflexive learning deserve more thorough attention in projects that aim to build capacity
among actors that wish to play a role in public engagement (chapter 7). As for the study
discussed in chapter 8, the outlined role tensions and synergies may be highly specific to
our project setting, but the broader role framework that we introduce is not. We actually
present this framework as a general and flexible thinking tool for SSH scholars active in
normative intervention contexts to make sense of their role position and the potential
dilemmas it might generate. Nevertheless, it would certainly be valuable to further study
how our findings obtained in the NANO2ALL context relate to the dynamics in other
(project) settings.
Second, the NANO2ALL project was focused on the technological context of
nanotechnologies. The dialogues central to in chapter 5 and 6 also focused on this context.
Still, our findings of these two studies seem relevant for other technological contexts
as well. Our public engagement format in chapter 5, for instance, focused on three
specific application contexts of nanotechnology (medicine, textiles, and brain computer
interfaces), thereby already demonstrating its value in relation to other technological
domains. In our dialogue session on responsiveness in chapter 6, participants themselves
indicated that many aspects of responsiveness are general for R&I and not necessarily
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nanotechnology-specific. Moreover, the various framings of responsiveness that we
recognized in participants’ talk resonate and overlap with other studies – without a
nanotechnology focus - that report on frame differences around concepts such as RRI and
public engagement (see for instance Randles et al., 2016).

9.6.

GENERAL DISCUSSION AND FUTURE DIRECTIONS

So what do the findings and discussions presented so far imply? What can we learn in
terms of closing the gap between democratization ideals and practice? What can we learn
from the steps that were set in the “muddy” reality of RRI practices? By building on the
outcomes and discussions of the separate studies, I will now suggest a few considerations
for future directions for both research and practice.

9.6.1.

EXPLICATING THE DEMOCRATIC IDEAL OF RRI

RRI and many of the frameworks and concepts that preceded it are built on the assumption
that the R&I system should be “opened up” to societal perspectives, values, and needs. It
sees the relationship between science, technology, and society not as a linear one, but
as deeply entangled and coproduced. As stated in chapter 2, linear understandings of
the science-society relationship are nevertheless frequently reproduced in engagement
activities or practical translations of the RRI concept. In chapters 5 and 6, we have
explicitly tried to escape such patterns. In chapter 5, we developed a citizen-driven
approach to constructing future technological scenarios, focusing on ambiguities of
technological impacts and the exploration of underlying values that affect whether we
consider impacts desirable or acceptable. In chapter 6, we deliberately chose to focus the
attention of stakeholders on RRI’s concept of responsiveness to stimulate thinking about
what it would mean to be responsive to societal perspectives, values, and needs. However,
in both dialogue activities, we noted that linear representations of the science-society
relationship resurfaced. This demonstrates that the linear notion is still deeply rooted in
our general culture and understanding of science, technology, society, just as it is in the
R&I system itself.
According to Wilsdon et al. (2005), the call for a reconfigured science-society relationship
has generated a proliferation of experiments with “hardware” (e.g., what methods,
approaches, and guidelines do we need to organize public engagement?), but we should be
directing our attention to questions around “software” (i.e., what values and assumptions
shape our R&I practices and our view on the science-society relationship?). I would
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indeed argue that more explicit discussion should take place about the software guiding
current R&I practices and the software change that is advocated by RRI’s democratization
ideals. Although this is something that we tried to do in the multi-stakeholder dialogue
on responsiveness (chapter 6), it proved difficult in practice. The ambiguous terminology
of RRI and its concepts, such as “responsiveness,” seem to mask its underlying political
ideal and offer actors an easy way to avoid discussing the elephant in the room: that
RRI challenges the norms and values that currently underpin understandings of “good
science,” that is, being autonomous, expert driven, and value-free (Hove and Wickson,
2017). If a true culture change is to happen, then it does warrant explicit addressing of
the cultural values that are being challenged. This should not just happen in interactions
with individual—practicing—scientists or innovators, but should also happen at the
institutional level, that is, it should be done by funding bodies, universities, policy-making
institutions, etcetera. Questions concerning R&I “software” should thus be extrapolated
to their implications for R&I “orgware” if we want the culture change advocated by RRI to
become institutionalized.
The explication of RRI’s democratic ideals should gain extra significance in view of the
capacity-building efforts of new actors that take on a mediating role in public engagement.
In chapters 7 and 8, we demonstrated that shaping and conducting democratic
interactions is not a straightforward process, and democratic ideals may indeed end up
being compromised. It is for this reason that we explicitly stressed the importance of
(role) reflexivity among public engagement practitioners. If capacity building endeavors
merely focus on exchanging public engagement “hardware” instead of on nurturing a
strong sense of the field’s democratic purpose, then reflexivity and learning in relation to
democratization ideals (Chilvers, 2012) may become difficult. Future research may shed
more light on effective strategies to shape capacity building initiatives in reflexive ways.

9.6.2.

OPEN CONFRONTATION

Although I argue that more explicit articulation of RRI’s democratic ideals is warranted,
this does not imply that these ideals should be pushed uncritically onto R&I actors.
Instead, I would plead for a more open confrontation between views on the sciencesociety relationship and the values that should underpin our R&I system. Building on
Mouffe’s (1999) notion of “agonistic pluralism”, I reason that such open confrontation
may not result in an aligned answer that paves the way for a smooth transition to a new
R&I culture but should instead spark an ongoing contestation that at least makes visible
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that multiple ways of looking at the science-society relationship exist. In this process, R&I
actors with a more traditional view of science and technology and their relation to society
may come to learn new things, such as the way in which R&I harbors political dimensions.
Similarly, RRI and public engagement scholars may come to learn something about the
practical, institutional, and cultural constraints regarding the implementation of their
democratic ideals.
In line with this latter point, calls have been voiced to open up what some coin “the RRI
bubble” (Tromsoco, 2019). Various scholars argue that in giving shape to RRI, we need
to take more seriously the questions and concerns that R&I actors have with respect to
certain aspects of RRI and public engagement (for instance: the risk of introducing new
bureaucratic layers or the difficulty of demonstrating societal relevance in basic research)
(Burri, 2018; Carrier & Gartzlaff, 2019; Kuzma & Roberts, 2018; Salmon et al., 2017; van
Hove & Wickson, 2017). In doing so, it may be valuable to distinguish between willingness
and ability of R&I actors to engage with RRI and public engagement.
Recent studies, for instance, have shown that researchers and innovators do not always
see the benefits or relevance of RRI for their practices (Åm, 2019; Dreyer et al., 2017;
Glerup et al., 2017; van Hove & Wickson, 2017). R&I actors may not want to work on
implementing RRI, because it is unclear how it could benefit them. This should not be
surprising, considering the current lack of comprehensive evaluative studies that make a
compelling case for RRI and public engagement. More research into the impact of current
and past RRI initiatives is thus warranted, as is a better understanding of how its value
could be shared outside the RRI community.
In addition, Åm (2019) argues that unfamiliarity with the theories underpinning RRI
(i.e. those that postulate ”that science and technology are neither deterministic nor valuefree”) may make it difficult for actors in R&I to understand “why engagement with society
is called for” (p. 175). I contend that this may be an issue effecting the willingness of
R&I actors to engage with democratization ideals. In this respect, it seems important to
raise more explicit awareness in the R&I system about the current assumptions, norms,
and values that shape the work that is being done. I see particular value in directing
our attention to science education settings. If current R&I cultures are to be challenged,
then stimulating critical thought about them among scientists-in-the-making may be a
useful starting point (Felt, 2017; Salmon et al., 2017). After all, the new generation of
scientists may not only become a critical force in conducting future science, but will
also take on positions in policy, industry, NGOs, communication, etcetera, shaping R&I
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in their own distinct ways. Several educational experiments took place in the past few
years that explicitly train science students to reflect on the values and assumptions that
underpin their own scientific work, the politics of their scientific field and institution(s),
and the complex interactions between science, innovation, policy, and society (Hesjedal
et al., 2020; Tassone et al., 2018; Bernstein et al., 2018). The embedding of these kinds of
initiatives may create fertile ground for more open and reflexive discussions on the values
and ideals that should steer our R&I system.
Lastly, it is important to note that even if R&I actors want to engage with RRI and its
democratization ideals, it may be hard for them to do so in practice. More analytical and
practical attention needs to be given to what Felt (2017) coins the institutional conditions
that are required for R&I actors to become “response-able”. These conditions include the
current economic and political reality in which scientists and innovators need to work
(i.e., it is market oriented and efficiency oriented), the institutional reward structures
(e.g., the focus on scientific publications in academia and on profit in the private sector),
the room for maneuver that individual actors have, and context-specific conditions (e.g.,
differences between basic and more applied fields of research, the public and the private
sector, etcetera). Pushing the current ideals of RRI onto R&I practices without considering
how it interacts with these structural conditions may eventually backfire, resulting in
practices that are quite opposite from what RRI is about (Glerup et al., 2019). Future
empirical investigation could shed more light on the kind of institutional conditions that
are needed for RRI to become more deeply embedded in various contexts, and on the sorts
of approaches that are needed to transform these conditions.

9.6.3.

TOWARD AN IMPERFECT RRI AND AN IMPERFECT DEMOCRATIC
LANDSCAPE

Generating a shift in R&I cultures does not happen overnight. Current notions of the
relation between science, technology, and society are not only deeply embedded in our
societal and R&I culture, but also in their (material) structures (Felt, 2018). These are
also the structures that determine the kind of transformational work that can be done.
In chapter 8, for instance, we showed how the setting up and framing of an RRI project
like NANO2ALL is still very much grounded in traditional logics, echoing instrumental
rationales for public engagement (i.e., pushing for technological acceptance instead of
“opening up” to public scrutiny). We also discussed how SSH scholars aspiring for change
in the R&I system cannot escape the very dynamics that they want to see changed in
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current knowledge production climates (i.e., efficiency, competitiveness, publication
pressure). As SSH scholars, we should be alert to such dynamics so that we can make them
visible, critique them, feed such critique back into R&I policy and practices, and possibly
suggest alternative approaches. It thus requires a deeper exploration of the politics in and
around RRI (Owen & Pansera, 2017; van Oudheusden, 2014).
Without disregarding the great importance of critique on current RRI practices, some
also warn, however, that a fixation on the “perfect” implementation of RRI may be
counterproductive and could blind us to the things that can be done to instill change in
practice. Kuzma and Roberts (2018), for instance, make a case for a “more practical RRI”
to at least ensure “buy-in” from R&I actors and not immediately dismissing their attempts
to change as incomplete and inadequate. Van Hove and Wickson (2014) argue that while
RRI scholars and R&I actors are negotiating fundamental cultural differences between
RRI theory and current R&I practices, which is a process that requires nurturing and time,
they can engage in collaborative work on the implementation of changes on which they
align more clearly.
As pointed out in chapter 5, the focus on implementing “perfect” processes has also
been critiqued in the public engagement literature (Davies & Horst, 2016; Irwin et al.,
2013). The “perfect approach” does not exist and invites questions such as ‘Perfect for
whom’? Therefore, scholars argue that public engagement should not be viewed as a
one-off moment in time—designed according to certain ideals—but should instead be
reflected by the entire range of opportunities that citizens and stakeholders have to
(in)directly steer R&I discourse and processes (Bucchi, 2008; Davies et al., 2012). The
democratic character of such a public engagement landscape partly arises from the
diversity in approaches and framings that may coexist, allowing space for different forms
of knowledge to be expressed. They may range from formal stakeholder dialogues to artsbased exhibitions and interactive theater. Within this landscape, SSH scholars may indeed
see opportunities for new approaches, new questions, and new methods to be used that
can help to reconfigure linear notions of the science-society relationship. However, they
should be aware that a democratic impact may also arise from societal actors who refuse to
participate in engagement events that are organized from the top down (as we observed in
our multi-stakeholder dialogue, chapter 6), or in (collective) protest outside deliberative
spaces (Braun & Könninger, 2018). Within this eclectic public engagement landscape, I
see a multitude of tasks for SSH scholars that range from studying the collective effect of
engagement opportunities on R&I (policy) and making visible and questioning the power
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dynamics within this landscape to contributing to capacity building, reflexive learning,
and the development of imperfect yet potentially enriching engagement approaches.
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