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Introduction

Current crises related to the legitimation of research and innovation (R&I) or the social
impacts of technology, such as the climate emergency (Nissen and Cretney 2022), inten-
sified global inequalities (Harvey 2022), and the emergence of new types of political illi-
beralisms (Glasius and Michaelsen 2018) revolve around, inter alia, questions of
technoscience (Braun and Randell 2023; Mejlgaard et al. 2018b). The dominant
current narrative of technology relies on a deficit worldview, wherein there is a world
‘out there’ to be filled with technosocial objects as the present is perceived as imperfect
and deficient (Dewandre 2018). However, this imperfection is assumed to be rectifiable
through the unending task of techno-political solutionism (Morozov 2013). It is a world-
view in which it is anticipated that the future can be controlled by humanized technology,
provided we possess adequate knowledge and have the means to bring that future into
being.

The challenge engineers and policy makers are presumed to face is to convince ‘the
public’ of what they themselves are already convinced of: better and more humane
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technology is the panacea to the crises (Wynne 1995). Current examples abound: electric
or autonomous vehicles are suggested to ‘solve’ sustainability or safety issues (Braun and
Randell 2020); fracking will ‘solve’ gas and oil shortage (Howell et al. 2019); xenotrans-
plantation will offer unlimited supply of organs for transplantation (Griessler 2012) to
name a few technoscientific controversies discussed in the literature.

This is ‘lyseology’': mobilizing science to convince policy makers and the general
public that the present possesses some form of lack that should be addressed with a
new technology brought to life and offered as solution. Discussing and researching
safety in automobility leads to the ‘driver problem’ and a lack of faultless decision
making and control that autonomous cars will solve (Braun and Randell 2020). Research-
ing emissions leads to the ‘propellent problem’ and the lack of emission-free mobility that
electric cars will solve (Wentland 2016). Lyseology generates lack in the present
suggesting that it is in the future, populated by new not yet existing engineered artifacts,
that a better, lack-free world is believed to lie. What follows is that emergencies can and
should be dealt with by stronger focus on and push for research and innovation (R&I),
and develop ‘smart’, ‘digital’, ‘datafied’, ‘green’ and ‘autonomous’ techno-offerings, such
as those proposed in and by the ‘Green Deal for instance (Dalton et al. 2020). These
names sanitize and legitimize technologies under their semiotic umbrella (Sadowski
and Bendor 2019).

The lyseologist worldview of R&I has proven to be resilient to theoretical and political
agendas that call for rethinking technological progress, power, and responsibility in R&I.
Sustainability (McDonnell, Abelvik-Lawson, and Short 2020), corporate social responsi-
bility (CSR) (Braun 2019; Ehrnstrom-Fuentes and B6hm 2023), and traditional criticism
of the politics of technology (Jasanoff and Kim 2015; Winner 1986) have been incorpor-
ated into hegemonies of corporate power, providing support for the push for more solu-
tionist determinations. Originally developed as critical agendas and alternative forms of
policy praxis, instead of offering socio-political sustainability pathways they have been
transformed into sustaining narratives for climate impacts or global neoliberal
capitalism.

The main ambition of this paper is to suggest that for a sustained critique of hegemo-
nies of corporate power and technological fixes as solutions a more radical shift from the
persistent old view of a static outside world is required. Policy is also to be rethought in
terms of critical lyseology. Policy agendas and practices may not (only) produce frame-
works for (ethical, responsible) implementation but assist in questioning the conditions
and processes that constitute lyseology as the solely intelligible possibility.

This entails a move towards a process-based understanding of reality and specific con-
sequences thereof for practice, including Responsible Research and Innovation (RRI). To
do so, this paper offers a detailed analysis of in what manner current RRI discourse and
its policy applications build on outdated subject-object ontologies and rely on an old-
fashioned and simplified worldview. I will suggest to kickstart a discussion about possible
pathways conceiving of R&I otherwise.

The paper is structured as follows. I will start with discussing recent developments in
Science and Technology studies (STS) before offering an overview of developments,
definitions, ambitions of RRI together with a somewhat alternative reading of its
history. I will argue that much of the conceptual and political fragility of RRI, discussed
in the critical RRI literature, is due to a loss of a more radical form of reflexivity that it
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promised to offer R&I. I will then turn to the politics of RRI and argue that a robust phil-
osophy informing the politics of responsibility and a more democratic R&I polity should
be methodologically situated within the turn to ontology in STS. To open the debate
towards an ontological otherwise, and to raise unnerving ontological and epistemological
questions to instigate radical change in these beliefs as well as in policy I will turn to
approaches grounded in radically different ontologies: those of radical reflexivity,
material participation in democracy, and quantum theory. These concepts require
different analytic tools to address the moral and political order of research and inno-
vation - those of ethnomethodology and more-than-human politics that call lyseology
into question. The concluding remarks will summarize the arguments presented and
suggest new avenues for research on reviving RRI.

The ontology turn in STS

Science and Technology studies are complex, multidisciplinary, and policy-oriented
endeavor with an equally complex history (Sismondo 2004). It incorporates sociology
and ethnography of science and technology (Bauchspies, Croissant, and Restiv 2006),
feminist and intersectionality orientations (Asberg and Lykke 2010; Hamilton 2016),
as well as more philosophical perspectives towards post-phenomenology (Ihde 2009)
or quantum technoscience (Barad 2007). The dense history includes strands that ontolo-
gize technology, human experience and performative action (Law and Lien 2018) as well
as a more practical view that inspires and supports science and innovation policy
(Warnke and Heimeriks 2008). To recap the entirety of the story of STS from its philo-
sophical pre-history to its current manifold directions is beyond the scope of this paper.
What amalgamates the different strands is the claim that all science and technology is
(socially) constructed, suggesting that our (social) world and technologies therein
‘could be otherwise’ but aren’t due to historical, social, cultural or ontological factors,
as well as an ambition to understand what makes technology ‘stabilize” into the form
we come to recognize as our technosocial world (Jasanoft and Kim 2015).

A turn to ontology has characterized a specific strand in STS since the early 1990s.
This turn was not taking up the baton of discussions on and about Being in metaphysics
or in philosophy in general, but rather exemplified a strand of scholarship that focused on
what came to be referred to as ‘practical ontology’ (Gad, Jensen, and Winthereik 2019):
an emphasis on ontology as an empirical phenomenon (Woolgar and Lezaun 2013). The
turn to ontology begun with the constructivism-realism debate in the beginning of the
1990s (cf. Cetina 1993; Sismondo 1993a, 1993b) arguing that

a strong constructivist thesis, with respect to ontology, is one that shows how the world is
slowly moulded into shape in ever new ways through successive generations of (scientific)
practice [...] and felicitously performs the reformulation of recurrent questions, the felicity
condition being that reconstruction leads to new enquiries and fresh food for thought.
(Cetina 1993, 560 my emphasis)

Others have focused on science and its use of technoscience (Ihde 2009) in instrumen-
talization and classification, establishing relations of heterogeneity and stability in scien-
tific practice with the use of ‘elevator words” and constructing new entities and kinds,
such as the ‘Child Viewer’ (Hacking 1999).
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As worlds or onton® perform themselves into being (Braun and Randell 2023), ontol-
ogies (that is, discourse and reflection on onton) are seen not as schemes of classification
but embodied, enacted or performed practices involving humans and non-humans in
entangled networks inscribed into reality (Law and Urry 2004). Accounting for how
an ontology has been constituted, reproduced, and enacted requires attending to what
may be called ‘ontology work’ (Braun and Randell 2023). Ontology work is manifold:
the ‘ontography’ of the ethnomethodologists describe the ontology as it is constructed
by science (Lynch 2013), while the mundane ontography of the every(wo)man and the
everyobject inscribes the world by relational, entangled, discursive material practices
(Law and Urry 2004; Mol 2021). Both are work that is directed to the construction
and reproduction of a world - an ontology.

It is the ontology work that is routinely performed by human and non-human agents
engaged in the continual work of creating and sustaining our everyday world. Citing
Percy Bissche Shelley’s reflections on poets as ‘the unacknowledged legislators of the
world,’ it is the work of those, as Carl Mitcham (2014, 19) has put it, who ‘by designing
and constructing new structures, processes, and products. . . [influence] how we live as
much as any laws enacted by politicians’. A contemporary example of what I mean by
ontology work is what Ann Cavoukian calls ‘privacy engineering’: performing the bound-
ary fusion of ‘law, legal rights and technology as positioned on the same ontological level’
(Rommetveit and van Dijk 2022, 856). It is ‘characterized by proactive rather than reac-
tive measures. It anticipates and prevents privacy invasive events before they happen
....[I]t comes before-the-fact, not after’ (Cavoukian 2009, 2).

STS debates about the politics of reality construction and the politics of (disciplinary)
knowledge show, as Heur, Leydesdorft, and Wyatt (2012) demonstrate in their biblio-
metric analysis of the turn to ontology in STS, ‘how objects and issues are constructed
and categorized, possibilities for interventions and transformation become visible’. As
they argue ‘[n]ot only things, but also ontologies could be otherwise’ (357).

Specific scientific methods which comprise particular instrumental, technical, and
human configurations are used to construct realities and assertions about the world and
its materialities (Garfinkel, Lynch, and Livingston 1981; Latour 2000). Crafting implies
more than just human action and talent: making as a process involves people, machines,
traces, resources of all kinds, and potentially spirits, angels, or muses (Law and Urry
2004). This suggests that the world is manifold and that it is created through a variety of
contentious social and material relations (Law 2015). By taking into account this ontological
diversity differences are not reduced to cultural or epistemological viewpoints on ‘the world’.

Instead, the ontopolitical shift enables to map various situated practices that represent
various ontologies — of bodies, of kinds, or of networks, to name a few. The body and its dis-
eases are multiple depending on where and how they are enacted, discussed, measured, and
observed (Mol 1999). Same goes for long distance political control in the case of colonies in
the seventeenth century: depending on their situatedness, things and humans become
entangled in multiple networks that extend their politics over space and over time (Law 1986).

RRI and its critique

Responsible research and innovation (RRI), a policy-oriented framework explicitly
addressing ways to rethink accountability and responsibility in R&I, has acquired
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relevance in discussions on European research and innovation policy and funding, par-
ticularly during the development of the ‘Horizon 2020 framework (Griessler et al. 2022).
The concept relied on research on anticipatory governance, technology assessment, and
ethical, legal, and social aspects (ELSA). The definition of RRI that is frequently used is
that it is

a transparent, interactive process by which societal actors and innovators become mutually
responsive to each other with a view on the (ethical) acceptability, sustainability, and societal
desirability of the innovation process and its marketable products (in order to allow a proper
embedding of scientific and technological advances in our society). (Von Schomberg 2013)

As Griessler et al. (2022) argue, this definition attempted to accommodate the tension
between the ethical origins of RRI and the predominant innovation paradigm that per-
ceives R&I as an engine for jobs and economic growth.

More procedurally and theoretically inclined researchers have suggested a wider, more
inclusive definition where ‘[r]esponsible innovation means taking care of the future
through collective stewardship of science and innovation in the present’ (Stilgoe,
Owen, and Macnaghten 2013, 1570). They offered four key features of a procedural
view of RRI - anticipation, reflexivity, inclusivity, and responsiveness - that come
from public discourse about science and technology. Proponents of RRI within the EC
attempted to reconcile disagreements about RRI by trying to place RRI within the
context of the engine for economic growth, linking RRI with existing EC funding tra-
ditions, and taking up criticism from the academic responsible innovation community
by borrowing some of their theoretically grounded ideas, such as anticipation and reflec-
tion. This resulted in creating a down to earth policy translation of the framework by the
European Commission that had proposed six areas of activity for all RRI programs as
fundamental for operationalizing the concept: engagement, ethics, gender equality,
open access, science education, and governance. However, debate and the series of com-
promises by different actors in and outside of the EC made RRI a financially, legally, insti-
tutionally and conceptually fragile policy concept (Griessler et al. 2022).

Proposed frameworks have been criticized for interpretive flexibility as well as the
term’s vagueness. A typical complaint about RRI is that neither its definition, nor its
implementation are well understood by relevant publics that would have needed to
apply, fund, or implement it (Braun et al. 2023; Novitzky et al. 2020). It was viewed as
overly ambiguous because of the absence of standards and benchmarks (Mejlgaard
et al. 2018a). Others challenge the framework’s application in the real world and
suggested further investigation as well as a move away from the narrow concentration
on research and innovation activities in academic settings (Blok and Lemmens 2015).

While I agree with Owen et al. (2021) that 10 years on, much of the initial substance
and ambition of RRI remains important, I suggest that there needs to be a reorientation
of its theoretical underpinnings and empirical practices to deliver on its original prom-
ises. I will challenge the claim that RRI, as developed over the last decade, ‘constitutes a
robust philosophy [..] to help reflect on existing values, economic drivers, extant insti-
tutional logics and standing epistemic practices in different research and innovation con-
texts’ (Tabarés et al. 2022, 314). I will also suggest that to collaboratively address the
looming question of ‘what kind of innovation, for what ends and for whom’ as well as
RRI to remain sites of debate, of praxis and of politics (Owen, von Schomberg, and



6 R. BRAUN

Macnaghten 2021, 17), a new mode of politicizing RRI - reflecting on and being attuned
to the ontologically otherwise (Woolgar and Lezaun 2013) — must be enacted.

This realignment of both theory and praxis shall be done by reorienting RRI with
recent developments in STS, specifically with the ontology turn and its politics of material
participation (Marres 2015). In its present form RRI, addressed as ethically contained
technological innovation primarily perceived from an economic perspective and with
a certain naivety of its social and political ambitions and ethical presuppositions, is unat-
tainable (Blok and Lemmens 2015).

Social science inquiry should assist policy makers to critically address lyseology. RRI
could raise researchers’ and practitioners’ awareness that scientific and innovation work
shapes and creates worlds not only technologies and artifacts ‘therein’. Such awareness
would make visible the politics of artifacts created based on the old view of a static
outside world. Such politics demotes valuable inorganic and nonhuman life to be
extracted, destroyed, or exploited for human efficacy.

STS, ontology work and RRI

The emergence of RRI is, of course, intimately intertwined with advances in STS
research. RRI and STS have a shared genealogy of science, society, technology and
policy studies reflecting on ethics, politics and society/technology confluence (Rip
2014; Winner 1986; Wynne 1995). Stilgoe, Owen, and Macnaghten (2013) argue that
STS inspired conceptions of responsibility build on the understanding that science and
technology are not only technically but also socially and politically constituted. They
suggest that unforeseen social impacts of technology - potentially harmful, perhaps
transformative — are not only possible but probable. RRI builds on controversies con-
cerning the social and ethical responsibility of science, specifically on anticipatory gov-
ernance and technology assessment (Owen and Pansera 2019). The procedural
definition of RRI presented in the seminal paper (Stilgoe, Owen, and Macnaghten
2013) owes much to research in STS: anticipation relies on technology being formed
by scientists’ and innovators’ ‘imaginaries’ of the future (Jasanoff and Kim 2009,
2015); reflexivity banks on ethnographic STS laboratory studies in the interventionist
vein (Latour and Woolgar 2013; Mol 2014); inclusion reflects the STS problematization
of public dialogue as public good (Wynne 1995); while responsiveness addresses the STS
inspired societal embedding of technologies requiring a process of enrollment and high-
lighting how policy discourses shape the governance of emerging technologies (Latour
2005; Owen et al. 2021).

This said, the turn to ontology reflecting on the conditions of possibility in science,
technology and social confluence as well as the ‘strong constructivist program of
science and technology has been (partly) given up. Abdicating reflected the ambition
of RRI to be accepted into the suburbs of technology assessment and the socio-economic
analysis of innovation. RRI is suggested to be demoted from its original holistic vision to
become a sheer ‘policy artifact’ (Owen and Pansera 2019) and argued to have more to do
with bureaucracy than with its original conceptual foundations (Rip 2016). Put more
colloquially and reflecting on the praxis of innovation: ‘it became clear that the wish
for (more) responsibility clashed with the realities of existing innovation processes’
(Blok and Lemmens 2015, 31).
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Blok and Lemmens ledger this as ‘epistemic’ (e.g. complexity, uncertainty and unpre-
dictability of technology) and ‘ethico-political’ (conflicting worldviews, interests, value
systems and imbalances of power). I suggest however, that this has more to do with
the loss of radically questioning the ‘ontological space’ and the modes of how ‘the
world is slowly moulded into shape’ by scientific as well as research and innovation prac-
tice than with the naivite of RRI policy makers or practitioners about what innovation is
all about.

Assessing RRI as a manifold fragile policy instrument Griessler et al. (2022) discuss
policy change in terms of Sabatier’s Advocacy Coalition Framework (Sabatier 1988).
Sabatier posits that belief systems matter in policy change and uptake. These beliefs
are organized into a hierarchical structure, with broader levels constraining more
specific beliefs. At the broadest level, Sabatier argues, is the ‘deep core’ of the shared
belief system. This includes basic ontological and normative beliefs, such as the perceived
nature of humans or the relative valuation of individual freedom or social equality, which
operate across virtually all policy domains. Next level beliefs, termed ‘policy core’ (value
priorities: economic development vs. environmental protection or major societal pro-
blems and their principal causes) may involve empirical elements which change over
time with the gradual accumulation of evidence.

Deep core beliefs are very resistant to change — akin to a religious conversion (cf.
Husser] 1970) - while policy core beliefs are somewhat less rigidly held, therefore
more open to change (Jenkins-Smith and Sabatier 1994, 180-181). The criticism of the
workings of the advocacy (and opposition) coalitions in Griessler et al., as well as the
more general criticism of RRI by others (Blok and Lemmens 2015; Novitzky et al.
2020; Owen et al. 2021; Owen, Bessant, and Heintz 2013; Owen, von Schomberg, and
Macnaghten 2021; Rip 2014, 2016) focus on what Sabatier calls the ‘policy core’.
However, on a closer reading of their arguments, it is rather the ‘deep core’, that is the
ontological and normative assumptions of prevalent beliefs about technology, society,
science, innovation and the molding of the world that are incommensurable with the
critical theoretical and practical ambitions of RRI to steer instrumental, technical, and
human ‘innovation’ configurations (Griessler et al. 2022; Von Schomberg 2013).

The main thrust of a radical criticism of technology-society confluence has been lost.
Radical criticism, as STS’ turn to ontology has shown, is in the ontological reflection on
the conditions of possibility, that is how the world and entities ‘therein’ are molded into
being by the ontology work or ontography of theorists and practitioners of R&I. Put
another way: both the naivity about innovation and about the world is to be questioned.

The ‘world’ of research and innovation

The naivity stems from leaving behind inquiries about the ontological otherwise in STS
and signing up for the narrative of research and innovation as the story of modernist pro-
gress without questioning this narrative from its ‘outer rims’ (Pollner 1991). The ‘world’
is assumed to be a subject independent ‘out there’ which may be approached by the great
divide between nature and culture/society (Escobar 2020), a colonialist difference
between moderns and nonmoderns (Chandler 2018), and a unidirectional linear tempor-
ality that flows from past to future (Blaser 2013). This modernist worldview stems from
the monotheistic religious tradition of Christianity with the idea of a single deity
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imposing an order on the formless matter to create a single cosmos of inanimate objects
and animate non-humans with a particular nature that is handed over to humans to
control (Law and Lien 2018). It is embedded in the Enlightenment quest for certainty
in an era of devastation after the schism between Catholics and Protestants within Chris-
tianity during the Thirty Years’ War (Rommetveit et al. 2013; Toulmin 2013).

The idea of a separate nature and its controllability was carried over to the sciences:
discovering laws, knowable modes, Galilean mathematics and Newtonian mechanics
that could be turned into technologies by which the world can be disciplined and
managed (Husserl 1970). A unilinear conception of time and space (Urry 2000) was insti-
tutionalized as imaginary (Braun and Randell 2022): a move toward increased industri-
alization, progress, material development and globalization (Escobar 2020). This has
enabled the conversion of everything into a binary of the ‘social’ vs ‘nature’ and
‘nature’ into ‘resources’; the treatment of the materiality in all areas of inorganic and non-
human life as stuff to be extracted, destroyed, or exploited by economies of human utility
(Escobar 2019). This capture is marked by multiple forms of violence (Bohm and Pas-
cucci 2020; Nixon 2011; Shapiro and McNeish 2021), denying other ‘worlds’ or
‘things’ the possibility of existing on their own terms (Ehrnstrom-Fuentes and Bohm
2023).

As a philosophy RRI (and R&I in general) is a deeply modernist endeavor: professing a
One-World World (OWW) (Law 2015) that is hegemonic, universalist and ‘out-there’.
Worlds are seen not as performed and relational but as a spatio-temporal ‘other’ in
which humans and non-humans are contained. ‘Reality’ (the container-world) is
reified and detached from the ‘ontography’ (reality inscription) that constantly re-enacts
it (Braun and Randell 2023; Law and Lien 2018). Research and innovation are seen as
machinations of socio-technical-material arrangements that create and insert artifacts
into the world and are not seen as making that world by such machinations. A robust
and radically reflexive philosophy of RRI reveals not only impacts on humans, their
‘social’ and ‘natural’ worlds, but reflects on and challenges the foundationalist social
science ontology which, whatever the substantive claims, is grounded in a traditional
modernist philosophy of science and metaphysics.

Following up on the criticism towards social reality and more traditional modes of
social science inquiry the ontological turn in the social sciences (Escobar 2007) has
aimed at decentering the reflective and knowing subject ‘in here’ from the world as a con-
tainer of knowable objects ‘out there’. Such ambition characterized strands of scholarship
in science and technology studies (Latour 2005; Law 2009; Mol 1999), in anthropology
(Holbraad and Pedersen 2018; Holbraad, Pedersen, and Viveiros de Castro 2014;
Kohn 2013) and post-human philosophies including speculative realism (Meillassoux
2008), agential realism (Barad 2007) and object oriented ontology (Harman 2009;
Morton 2016).

This is relevant for research and innovation as lyseology is mobilized to convince policy
makers and the public that the ‘problem’ in the present should be addressed through the
learned, effective, and efficient manipulation of such a container world. The ambition is to
co-produce (Jasanoff 2004) some new artifact (or knowledge, to be more general) that fills
the lack and thereby solves ‘the problem’. What follows is that policy makers are convinced
that the problem ‘exists’, the lack is ‘solvable’ and if research and innovation is done ethi-
cally and responsibly, a solution ‘to the world’ will present itself.
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Traditional ontological discourses are normative: they tell us how ‘the world’ should be
conceptualized (this is the logos/discourse about the ontos); what the world is (this is the
ontos itself, a one-world world); which kinds of entities exist within the world (this is
the constitutive normativity of ontological discourse in philosophy) that is denoted
with the singular definite article. A radically reflexive philosophy, on the other hand, is
guided by Giorgio Agamben’s suggestion to move ‘from political philosophy to first phil-
osophy (or, if one likes, politics is returned to its ontological position)’ (Agamben 2017, 40
my emphasis).

In traditional political theory the constitution of human and non-human entities is
stable. Politics reflect on the relationships between persons or things, humans or non-
humans that are fixed and given. Political questions concern who holds power over
what and whom, by what means, through which institutions and how these processes
are made visible or are occluded. Moving the venue of discussion on the politics of
RRI to practical political ontology has profound implications for how we assess the
robustness of a philosophy of RRI in political terms.

Agamben’s guidance enables my inquiry to move political ontology from being an
exercise providing the fixed foundation for the exposition of the problems that are par-
ticular to the political to reflecting on the constitution of entities and their relations as an
event. Put another way: the world and entities ‘therein’ are not assumed as given but
possibly are in a state of (ontological) flux. This is one aspect of a possible politically
robust philosophy of RRI: it is not in the world that things are (exist in a world that is
‘out there’ as pre-formed entities) or are made into and have impact on the world and
each other. Bodies, artifacts and networks are ontological events that are continuous
beings as enactment of the world.

Understood this way a robust philosophy of RRI discusses more than shedding light
on impacts of fixed entities or how (fixed) non-humans are (ethically, socially or other-
wise) entangled to (fixed) humans as hybrids, cyborgs or networks. It is not entirely
obvious what distinguishes humans from non-humans in a radically reflexive philos-
ophy, and non-humans could be empowered to be included in the material semiotic
network of actants (Latour 2005). Moreover, as Mol (2021) shows in her critical work
on humanist political anthropology, properties and boundaries of ‘reality’ and entities
‘therein’ may not be fixed in the world. Mundane performances, such as eating - trans-
forming, digesting, excreting — happen or are enacted as much inside as outside of the
body. We may understand the imaginary of R&I (and science in general) to be the pol-
itical constitution of humans and non-humans as the very creation of boundaries, prop-
erties and entities of the world (Garfinkel 2022).

Stakeholders in RRI

As said, the modernist OWW philosophy has been at the heart of the move toward a
hegemonic globalized capitalism, and by creating the binary of social/natural, such phil-
osophy and its correlate economics has transformed ‘nature’ into ‘resources’ to be
extracted by economies of human service. The call for inclusion (Stilgoe, Owen, and
Macnaghten 2013) in public debates and deliberations of technosocial challenges
(Braun and Griessler 2018) or that ‘societal actors and innovators become mutually
responsive to each other’ (Von Schomberg 2013) uses the concept of ‘stakeholders’
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(Freeman 1984; Mitchell, Agle, and Wood 1997). This is taken from strategic business
theory to conceptualize of lay or societal actors in R&I contexts. The stakes of stake-
holders are defined based on what is deemed desirable from the OWW point of view
and of human utility.

The discourse of stakeholder inclusion into the ‘innovation process and [the creating
of] its marketable product[s]” crafts an assemblage of people, technologies, and things
whose world ‘out there’, together with the risks and claims (Clarkson 1995) that consti-
tute their stakes, is defined in terms of the OWW and its economics of exploitation and
violence (B6hm and Pascucci 2020). Risks and claims are defined in terms of impacts (on
humans and the world ‘out there’); agency and political capacities are attributed to
humans only, thus sustaining the particular assumptions about the ideal attributes of
democratic subjects as well as conventions of human independence and autonomy.

Engaging stakeholders in public deliberations about technosocial futures neglects the
reality that actions and opinions of public citizens are inseparable from the publicly per-
formed sociotechnical imaginaries that they are made to understand and share (Jasanoff
and Kim 2009, 2015). Stakeholders are coerced into dwelling in the imaginaries powerful
ontographers have endowed the spectacle called reality with (Braun and Randell 2022;
Debord [1967] 2014). This is what Ehrnstrom-Fuentes and Bohm (2023) in a different
context call ‘ontological occupation’ that shapes subjectivities in ways that radically
different technosocial futures, the ontologically otherwise (Woolgar and Lezaun 2013),
become unthinkable.

Radical reflexivity: a critique of social reality

The concept of radical reflectivity was introduced by Melvin Pollner, an early disciple of
Harold Garfinkel, in the development and practice of ethnomethodology (Lynch 2012).
Pollner (1991, 370) argues that radical reflexivity.

enjoins the analyst to displace the discourse and practices that ground and constitute his/her
endeavors in order to explore the very work of grounding and constituting. Intrinsic to
radical reflexivity is an “unsettling,” i.e. an insecurity regarding the basic assumptions, dis-
course and practices used in describing reality.

Reflecting on ethnomethods - the seen but unnoticed assumptions and practices of social
action and the ways in which such actions are disattended - it is suggested, is a way to
contribute to a better comprehension of the nature, significance, and function of
norms, reason, and agency in social life (Garfinkel 1991). Ethnomethodological reflec-
tions foster an awareness of actors as more complex than the straightforward, rational
agents that other viewpoints imply they are. Ethnomethodological inquiry encourages
research on how people interact in various organizational environments, including the
sciences, relying on habits, abilities, and assumptions that are taken for granted to accom-
plish intelligible and accountable (inter)action. What may be relevant to the subject at
hand is that ethnomethodology shares with STS an epistemic critique towards social
reality as well as a mode of inquiry to address ‘facts’, ‘reality’, and ‘action’ as social con-
structs, and a critical empirical orientation towards local orderliness (Lynch 1993).
Studies of ethnomethods of scientific practice and the ethnographies of STSers chal-
lenge the received versions of science and present an alternative picture of science that
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arises from on-site observations of laboratory practices (Garfinkel 2022; Latour and
Woolgar 2013; Merz and Cetina 1997; Stephens and Lewis 2017). Constructivist and phe-
nomenologically inclined social science have claimed that a univocal accounting pro-
vided by an ‘objective’ science detached from any traces of experience, society, and
history is a myth. However, it is rarely questioned (except in more radical versions of
STS) that the technoscientific world made into the lifeworld of choice for everyone by
post-scientific revolution modernity is also a methodical enactment (by science) as a
context dependent account of how we shape and give meaning to our surroundings.
This is important when thinking of research and innovation. R&I is based on a naive
assumption that the above concepts (‘facts’, ‘reality’, and ‘scientific action’) as well as
other ‘entities’ that STS, mobility studies and ethnomethodology have already problema-
tized — a chemical substance (Latour and Woolgar 2013), an animal dietary supplement
(Lynch 2013), a disease (Mol, Smith, and Weintraub 2002), or even mundane artifacts
such as a car (Urry 2004), a transport container (Birtchnell, Savitzky, and Urry 2015),
a bridge (Joerges 1999) to name a few — are just what they seem to be for the naked
eye: simple ‘things’. Concepts, entities, and artifacts in R&I are seen as stand-alone, agen-
cyless objects in a world that is ‘out there” preexisting their relations, politics, and net-
works of meaning.

Ethnomethodology suggested a radical shift from engaging with the taken-for-granted
skills, assumptions, and practices to accomplish intelligible or accountable interaction.
The ambition was to reflect on the ‘ontological space’ in which such skills and assump-
tions, and reflection on them is even possible and intelligible. Radical reflexivity was part
of the original program of ethnomethodology to displace inquiry from the foundations of
traditional social science discourse and practice (Pollner 2012). As such, its onset was a
forerunner of the ‘ontology turn’ in the social sciences avant la lettre (Lynch 2012).

Radically reflexive inquiry creates problematic assumptions about social reality, truth,
and correspondence without making it apparent what, if any, alternative discourse might
take its place. Put otherwise in our context: ‘lack’ and ‘solution’ are taken out from the
equation of inquiry. ‘One is not observing from a secure vantage point: The securing
of secure vantage points is the phenomenon’ (Pollner 1991, 374). Radical reflexivity
shifts attention to what analysts — scientists, theorists, scholars — are doing in the first
place: that any reflective activity is in itself shaped by and grounded in assumptions, prac-
tices and bodies of knowledge (Garfinkel 2022) that are sanitized and normalized (Latour
1999) for all practical purposes (Schutz 1967). It is modes, ways, and processes of ‘secur-
ing’ that become the object of the inquiry. Radical reflexive inquiry is antagonistic toward
lyceology as it does not produce descriptions, accounts, or hypotheses: it questions the
conditions and processes that constitute descriptions as an intelligible possibility. As
Pollner (1991, 375) suggests:

Because they strive to delineate the outer limits and constraints of a discourse or practice - to
examine the boundaries from the other side - reflexive inquiries seem indefensible in terms
of the discursive criteria imposed from within. Given their reluctance to develop a paradigm,
system, or theory, radically reflexive inquiries do not articulate criteria, concepts, or meth-
odology. Moreover, radically reflexive inquiries withhold commitment to prevailing practice
and discourse and, although they do not (seek to) debunk a particular discourse or cluster of
practices, the effort to move beyond the prevailing frame intimates that practitioners’
accounts are incomplete or naive. Thus, radical inquiries seem groundless and subversive
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and raise daunting ontological and epistemological issues for those already within the onto-
logical space of a discipline.

Radically reflexive inquiry marks a move from the epistemic to the ontological as it
directs attention to reflection itself being formed and constrained by what Pollner calls
the ‘outer rim’ of practice and process (Pollner 1991, 376). The reflective gaze that is con-
cerned with ‘reality’, social or otherwise, diverts the practices that create the processes
constituting the discursive and institutional venues within which particular practices
are deployed. Thereby, radical reflexivity avoids constituting the ‘place’ within which
the spectacle that is considered to be ‘reality’ and their observers appear (Debord
[1967] 2014). In the case of R&I practice this may refer to the institutional venue of ‘inno-
vation’, the discursive place of ‘lyceology’, and the ‘responsible’ practice that guarantees
compatibility with expectations of a preexisting or imagined and shared future social
reality that is ‘out-there’ (Jasanoff and Kim 2015).

According to Pollner, it was no surprise that in order to integrate and assimilate ethno-
methodology into at least the ‘suburbs’ of traditional sociology such a shift from epistemic
critique to ontological uncertainty was unwelcome. The emerging discourse of incorporat-
ing ethnomethodology into the high church of sociology as microsociology (Hilbert 1990),
conversation analysis (Heritage and Stivers 2012) or the study of routine social interaction
(Lopez-Cotarelo 2021) distilled it in ways that elided its radical potential. Ethnomethodol-
ogy as a form of the sociology of ‘the local” and ‘the performative’, like most of the human
sciences as practiced today, suppresses reflexivity and settles down with a phenomenon or a
topic without commenting on the practices that permit, invite, and constitute ‘settling
down to the topic’ (Garfinkel 1991). Partaking in reflection as a Cartesian exercise, these
versions of ethnomethodology necessarily participate in the practices that provide the
sense of a ‘world out there’ awaiting description and analysis, and are cautious with
regard to which descriptions may be more or less comprehensive and true (Pollner 1991).

Experimental ontology, public engagement, and more democratic R&I

To kickstart a conversation about potential building blocks of co-creating a more robust
philosophy of RRI, I now turn to alternative responsible practices. While a socio-material
reordering of the world by technoscience is generally accepted, democracy is still con-
ceived of in terms of a representationalist epistemic worldview (Mol 2021). An alternative
approach could be to extend radical critique to deliberative or dialogic concepts of
democracy or to categories of the public and democracy (Marres 2013). In this vein
Marres (2015) proposes attributing political capacities to non-humans in order to
disrupt particular assumptions about the ideal qualities of democratic subjects, as well
as conventions of human self-determination and post-Cartesian ideals of autonomy,
which posit that the actions and opinions of public citizens are not to be dictated by
their particular, material circumstances.

It has been suggested that RRI should be grounded in the deliberative democracy of
autonomous citizens as ‘citizens have the capacity to search for and collectively formulate
the common good within public deliberations that link common good, justification and
legitimacy, and respect the autonomy of citizens’ (Reber 2018, 58). However, the ideal of
the autonomous citizen has been challenged in the social sciences from manifold
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disciplinary positions (cf. Butler 1999; Foucault 2006; Vaneigem [1967] 1983) as has been
a humanist politics that posits that democracy is exclusively about humans acting in
concert (Mol 2021). Demonstrating that agency is more distributed among a variety of
human and inanimate actants, and human and non-human agents act together (Law
1986, 2009; Mol 2021) an exclusively humanist politics as ‘more responsible’ became
untenable. In order to overcome the reluctance to engage with non-humans on the
level of public debate, an ‘experimental ontology’ should consider the deliberate invest-
ment of non-humans with moral and political capacities and direct attention to efforts to
purposefully design politics and morality into material objects and settings (Marres
2013).

Moreover, this leads to examining, in a radical reflexive vein, how politics and democ-
racy are accomplished through the deployment of devices, objects and settings, rather
than accounting for politics and democracy in an epistemic register, that is, in terms
of the deployment of discourses and ideas only (Marres 2015). Experimental ontology
proposes that ontology work is distributed among entities and actors that each operate
across conceptual and empirical registers. A distinctively material mode of public partici-
pation may be accomplished in a distributed way as material setting, social actors, tech-
nologies, and researchers all contribute to it. In this setting empirical and theoretical
work is shared among differently positioned actors to the point that this distinction
between the conceptual and the empirical becomes blurred and unstable. Material
objects are made to play active and visible roles in the enactment of engagement and
deliberation: absorption in material settings and activities is central to the very enactment
of environmental engagement. These settings contribute to the normative project of the
insertion of non-humans into democracy.

The unsettling attributes of radical reflexivity revived as experimental settings facili-
tate many kinds of approaches to material participation from the disciplinary to the
affirmative and as such, they are normatively unstable. Experiments may be characterized
as devices for producing indetermination for suspending and/or undoing established
ontologies. Experimental political ontology proposes that the investment of non-
humans with political capacities and their insertion into democracy are projects of exper-
imental settings.

Suspending one-world world ontologies

The politics of current RRI is anchored in a Global North OWW frame (Wong 2016) that
is patently different from an experimental, relational ontology and its associate politics.
In order for RRI to remain relevant, the outer rims of a subject independent world, the
great divide between nature and culture, and the binary of moderns and nonmoderns
must be addressed (de Castro 1998; Latour 1993). RRI could challenge lyseology and
assist R&I to be informed by relational more-than-human ontologies (Bastian 2017)
and a pluriverse philosophy (Escobar 2020; Law 2015; Law and Lien 2018). ‘Lack’,
‘problemy’, imperfect artifacts or technologies awaiting betterment would thus not be
seen as pre-existing the relations that constitute worlds — as R&I (and RRI) currently con-
ceive of these.

Sciences, studying objects categorized under headings of the ‘natural’ or the ‘social’, as
well as more mundane forms of performative sense-making (looking, moving, eating,
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loving and so forth) employ what may be referred to as rudimentary Newtonian ontol-
ogy: a hypothesis that space and time are fixed structured background entities underlying
material reality, which participate in governing the motion of physical objects. Such a
Newtonian container world is not self-evident: the dominant view in the European tra-
dition, from Aristotle to Descartes, was to understand space and motion as (only) rela-
tional. This means that the world is supposed to consist of physical objects (particles,
bodies, fluids) that have the property that they can disturb, or not, one another. Space
is the disturbance: the relation between objects. Newton suggested otherwise: he hypoth-
esized that space is an entity that exists by itself, and objects may move in it (Rovelli
2006). The revelation about the Newtonian ontology was that it is extremely helpful in
making pretty good predictions (e.g. implicit or explicit measurements) about the behav-
ior of entities that populate the world. However, the currently most accepted theory of
space, time and entities, as Carlo Rovelli (2006, 28) explains, argues that ‘in Newtonian
physics, if we take away the dynamical entities, what remains is space and time. In rela-
tivistic physics, if we take away the dynamical entities, nothing remains’ (my emphasis).

From my ontological constructivist and pluriversal political perspective there is not one
alternative ontology or a ‘better’ ontology that is more attuned to how the world is. My
ambition is rather to show that the ‘ontological otherwise’ is possible by thinking of thing-
ing (Heidegger 1971) differently than of Western OWW. Engaging with agential realism
for instance, a materialist, quantum theory inspired philosophy that conceives of matter
and discourse as inseparable continuous world-making practice would afford RRI with a
conceptual apparatus to experiment with the ontological otherwise and challenge lyseology
(Barad 2003, 2010; Juelskjaer and Schwennesen 2012; Warfield 2016; Webb 2020).

In agential realism, the smallest unit of the real is a phenomenon: the local entangle-
ment of ‘object’ and ‘agency of observation” (Barad 2007). Objects (from the smallest to
the largest) do not have determinate properties (e.g. they do not exist as ‘things’ in ‘time-
space’, nor does temporality or spatiality exist before such entanglement occurs); they
become determinate when they are entangled with an apparatus (the agency of obser-
vation). The entanglement does not make the object and the agency of observation
one entity, but when a device is in position, the specific material arrangement enacts a
cut between the ‘object’ and the ‘measuring device’ such that the boundaries and prop-
erties in question become determinate (Bohr 1928; Carroll 2019; Lewis 2016; Rosenblum
2012). This cut is the violence of the political ontology of a world by which the notion (of
any property that is measured) becomes meaningful, and the value of the corresponding
property becomes definite.” In the absence of such violence, the concept of the measured
property is meaningless, and there is no fact of the matter about the boundaries and
properties of the object (Barad 2007, 263).

In an agential realist ‘otherwise’ things/entities are not in the world awaiting to be
found, discovered, determined, created or manufactured; nor are they socially or linguis-
tically constructed by processes of knowledge or language and found thereafter. The
world (reality) is assumed to be the ongoing reprocessing and reconfiguration of
locally determinate causal structures with local boundaries, properties, meanings, and
patterns of marks on bodies. This does not take place in space and time but is the
making of spacetime itself (Barad 2010).

Reality is conceived of not as something already fixed or demarcated, nor are entities
therein. There is a constant ‘dance of agency’ (Pickering 2017) through which one part of
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the world makes itself apprehensible to another part. This ongoing open process is how
matter — things, entities, objects, and artifacts — are becoming (acquire meaning and
form) by fixing different agential possibilities. Space and time are only meaningful in
and by phenomena as in-between of specific agential connections. Phenomena are
‘intra-connected’ (as opposed to interconnections of already formed entities); swarming
reconfigurations of the very small (e.g. micro-world) and big (macro words e.g. human
scale) (Juelskjaer and Schwennesen 2012).

Boundaries, properties, meanings are unusual configurations: not necessarily the
human body (Mol 2021); nor specific humanly perceived living objects, like a tree (Shel-
drake 2021); nor a car or the road (Braun and Randell 2022); but swarming, dancing
agencies coagulating and dissolving in observation and being observed. Mattering
(becoming a ‘thing’) is a process: a more-than-human event through which boundaries
are constituted, entanglements are fixed (Heidegger 2013; Whitehead [1929] 1979).

Barad (2003, 817) argues that ‘[t]he world is an ongoing open process of mattering
through which “mattering” itself acquires meaning and form in the realization of
different agential possibilities [... tlemporality and spatiality emerge in this processual
historicity’. Research and innovation, as we know it, is such human mattering: creating,
collating, manufacturing, extricating worlds. It is congealment in historical time; a stra-
tegic apparatus that creates the conditions of possibility of manifold forms of being
(human, non-human, inanimate), whether of discourse or silently invested in material
practice. It is the form of spatiality, temporality, thinging and worlding that define con-
ditions of political being for all ‘things’.

The otherwise of responsible research and innovation

Agential realism is, of course, not the only attempt to imagine alternatives to modernist
assumptions about worlding, thinging, and human-non-human entanglement. New
materialist approaches critique an ontology of modernism, of both a profound belief
in technoscientific progress, and faith in its promises of an existentially better lifeworld
(Bennett 2010; Harman 2009; Morton 2012). What connects these imaginaries, beyond
their political ambitions, is that mattering is seen as a complex process of (more-than-
human) knowing, doing and relating (Barad 2007; Mol 2021). Ontopolitically informed
responsible research and innovation should be reflexive of, experiment with, and work
towards modes of more-than-human knowing, doing and relating-with.

In other words: instead of binaries of more/less, sustainable/non-sustainable, cost/
benefit, ethical/unethical, trustworthy/fake and so forth - all of which have the container
world and the independent, autonomous and sovereign human at their center - radical
reflexivity and experimentation could move RRI to being aware of and responsive to con-
ditioning flows of sociomaterial machinations which create worlds, entities/events and
their politics. This is what Foucault (2001) refers to as ‘problematization’ or what
Latour (2004) talks about when he urges us to shift from ‘matters of fact’ to ‘matters
of concern’.

To be somewhat more radical and to connect these strands of thought what I am
suggesting is that RRI should engage with the concern that the ‘ontological order of
things is itself the outcome of a political struggle: Ontology is politics that has forgotten
itself’ (Oksala 2010, 464). Lyseology is the politics of transformative forgetting: reality
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and entities acquiring the form of unproblematized and objective givens, ‘facts’ as
opposed to ‘things-in-becoming’ that are gathered as concern. Lack is inscribed into
reality by lyseology and R&I is mobilized to fill this lack; time is constituted as an
arrow that points the container world from a present state that includes the lack to a
future state that is void of lack and thus (somewhat) bettered.

Stakes do not belong to humans or impact the ‘out there’, but stakes constitute the
world. In worlds without pre-existing objects or things everything is always made up
of materials in motion, flux and becoming (Barad 2007). In these worlds beings of all
kinds constitute each other’s conditions for existence. Humans, lay or otherwise, do
not talk about (e.g. reflect on) and mitigate risks and claims as stakes constitute them
in their relations with other humans and non-humans. Risks and claims open towards
response-ability (Barad 2014; Blok 2020; Haraway 2008): to the possibilities of co-consti-
tution and mutual response, which is not to occlude, but to attend to power imbalances.
Agency is not something possessed by or belonging to humans, or other beings - it’s an
enactment. This speaks to the particularities of the power imbalances of the complexity of
a field of forces (Barad 2012). What can be experimented with is doing/performing nor-
mative more-than-human instability: unsettling realities (Pollner 1991), upending ontol-
ogies (Escobar 2019), producing indetermination (Marres 2013) and deactivating the
modern apparatus (Agamben 2014) - sharing stakes to create temporally and spatially
limited more-than-human relations.

RRI should utilize radical reflexivity as mode of inquiry to move away from a One-
World World (OWW) ontology. This would allow for thinking of R&I as machinations
of socio-technical-material arrangements that create worlds into a pluriverse and not arti-
facts into the world that is single and independent from such machinations. It is not a world
that things are made into. Entanglements and networks are ontological events that are con-
tinuous ‘spacetimematterings’ (to use Barad’s expression (Barad 2007)) of the world. R&I is
as much the political constitution of humans and non-humans in the world as it is the very
creation of boundaries, properties and entities of the world. Things (phenomena, matter)
do not move in time or evolve through time but do time. Spacetimemattering.

call into question the classical Newtonian conceptions of time, as an unabated continuous
flow moving inexorably from past to future, where the past is passed and the future will
unfold on the basis of what is the case in the present moment, but also the assumed existence
of a present-past and the very possibility of erasure without trace. [... W]hile the past is
never finished and the future is not what will unfold, the world holds the memories of its
iterative reconfigurings. All reconfigurings, including atomic blasts, violent ruptures, and
tears in the fabric of being — of spacetimemattering - are sedimented into the world in
its iterative becoming and must be taken into account in an objective (that is, responsible
and accountable) analysis. (Barad 2018, 73)

For RRI to remain sites of debate, of praxis and of politics I suggest an ontopolitically
experimental more-than-human approach to its politics. Such politics is based on a plur-
iverse philosophy and a rhizome logic of human-non-human entanglements. Humans
and non-humans (animate and non-animate alike) share the experimental space
(Bastian 2017) and become attuned to the co-created and shared worlds they enact
together (Murris 2021). As beings of all kinds constitute each other’s conditions of
being, risks and claims open a reflexive space of response-ability: doing/performing
more-than-human instability that upend ontologies and produce indetermination.
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Cartesian doubt, Galilean geometry, and Newtonian physics had mattered (created
entities of various kinds with) determinate properties of subjects and objects. This
offered the comforting belief in naive realism (Oksala 2010). Conviction in ontological
stability and quest for determination to fill lacks inscribes lack into the world humans
dwell (Lynch 2019). Spacetimemattering, conceiving of knowing, doing and relating
matter otherwise, is void of lack as there is no space inter subjects and objects, or the
binary of social and natural, or a ‘world’ and entities ‘therein’. Reimagining RRI in
terms of spacetimemattering would suggest a continuous intra-acting ontological exper-
iment (Barad 2017).

Conclusion

This paper investigated how new pathways to transformative RRI politics could even be
imagined. I have suggested that for RRI to live up to its potential a more radical shift from
the one-world world is required. R&I in OWW is characterized by ‘lyseology’: the mobil-
ization of science and its applications to convince policy makers and other publics that
the present possesses some form of lack that a new technology brought to the world will
fill. It is remembering the world as having the form of an independent apolitical given. By
forgetting the politics of mattering lack becomes the space in the world that must be filled
with ever newer and better artifacts. This is the politics of transformative forgetting.

The shift may utilize radically reflexive forms of inquiry by taking lack and solution
out from the equation of inquiry by moving attention to the assumptions, practices
and bodies of knowledge that stabilize worlds. While radical reflexive inquiry may
seem as pointless from an OWW view as it does not produce descriptions, accounts,
or hypotheses, it questions the conditions and processes that constitute descriptions as
an intelligible possibility.

Following up on radical reflexivity an experimental R&I ontology suggests that
material objects should play active and visible roles in the enactment of engagement,
deliberation and in more democratic research and innovation. The absorption in
material settings and activities is central to the very enactment of environmental engage-
ment. These settings contribute to the normative project of inserting non-humans into
democracy.

As emphasized, from a pluriversal political perspective there is no ‘real’, ‘better’ or
‘true’ ontology that is more attuned to how the world is. Agential realism is one
avenue to imagine the ontological otherwise and to think with thinging differently
than that of Western OWW.

As David Deutsch (2010, 551-552) wrote in a different context, if some of our basic
intuitions about reality and world(s) may be plain wrong, we need to learn to think in
terms of this breakdown, build on understanding it, and apply it to learning about
everything else, discover its successor. In physics, to which this reference was made, as
in Responsible Research and Innovation, with which we are concerned.

Deep core, basic ontological and normative beliefs are resistant to change. Policy
makers, engineers, innovators, researchers — ontologists and ontographers — could exper-
iment with, engage in, and radically reflect on thinging otherwise. We live in the world of
modernity, one world of many worlds that has been co-created by its ontologists and
ontographers. It is a world that increasingly makes its presence felt, to humans and
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non-humans alike, through the violence of human mattering that is called (technoscien-
tific) progress. The political ontology that we are made to inhabit is the ontology of Car-
tesian dualism and Newtonian causality. Thinging (creating, fabricating, extracting,
imagining, mattering things) otherwise requires a turn to and shift in ontology,
quantum or otherwise.

Notes

1. From the Greek word lysi (solution) and logos (knowledge). Lyseology is the use and misuse
of science to produce ‘lack’ as a problem and offer knowledge of a better future in which the
lack as problem is solved. It is an alternative version of agnotology (Proctor and Schiebinger
2008): the use and misuse of science to produce ignorance in support of corporate interests.

2. ontos/world in plural and genitive.

3. This is akin to what Heidegger refers to as ‘thinging’ as gathering the fourfold and the vio-
lence done to the ‘thingliness of the thing’ by thinking (Heidegger 2002, 7).

Acknowledgement

I would like to thank Richard Randell for the ongoing conversations on matters of reflexivity,
ontopolitics and all else. Some of the ideas in this paper are as much his as they are mine. My grati-
tude goes to Shauna M. Stack for her kind assistance in preparing this manuscript for publication.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by Austrian Science Fund.

ORCID
Robert Braun (@ http://orcid.org/0000-0003-0579-3532

References

Agamben, Giorgio. 2014. “What is a Destituent Power?” Environment and Planning D: Society and
Space 32 (1): 65-74. https://doi.org/10.1068/d3201tra.

Agamben, Giorgio. 2017. The Omnibus Homo Sacer. Stanford, CA: Stanford University Press.

Asberg, C., and N. Lykke. 2010. “Feminist Technoscience Studies.” European Journal of Women’s
Studies 17 (4): 299-305. https://doi.org/10.1177/1350506810377692.

Barad, K. 2012. “Matter Feels, Converses, Suffers, Desires, Yearns and Remembers.” In New
Materialism: Interviews ¢ Cartographies, edited by R. Dolphijn and I. van der Tui. Michigan:
Open Humanities Press. https://quod.lib.umich.edu/o/ohp/11515701.0001.001/1:4.3/--new-
materialism-interviews-cartographies?rgn=div2;view=fulltext.

Barad, Karen. 2003. “Posthumanist Performativity: Toward an Understanding of How Matter
Comes to Matter.” Signs: Journal of Women in Culture and Society 28 (3): 801-831. https://
doi.org/10.1086/345321.

Barad, Karen. 2007. Meeting the Universe Halfway: Quantum Physics and the Entanglement of
Matter and Meaning. Durham: Duke University Press.


http://orcid.org/0000-0003-0579-3532
https://doi.org/10.1068/d3201tra
https://doi.org/10.1177/1350506810377692
https://quod.lib.umich.edu/o/ohp/11515701.0001.001/1:4.3/--new-materialism-interviews-cartographies?rgn=div2;view=fulltext.
https://quod.lib.umich.edu/o/ohp/11515701.0001.001/1:4.3/--new-materialism-interviews-cartographies?rgn=div2;view=fulltext.
https://doi.org/10.1086/345321
https://doi.org/10.1086/345321

JOURNAL OF RESPONSIBLE INNOVATION 19

Barad, Karen. 2010. “Quantum Entanglements and Hauntological Relations of Inheritance: Dis/
Continuities, SpaceTime Enfoldings, and Justice-to-Come.” Derrida Today 3 (2): 240-268.
https://doi.org/10.3366/drt.2010.0206.

Barad, Karen. 2014. “Diffracting Diffraction: Cutting Together-Apart.” Parallax 20 (3): 168-187.
https://doi.org/10.1080/13534645.2014.927623.

Barad, Karen. 2017. “Troubling Time/s and Ecologies of Nothingness: Re-Turning, Re-member-
ing, and Facing the Incalculable.” New Formations: A Journal of Culture/Theory/Politics 92:
56-86. https://doi.org/10.3898/NEWF:92.05.2017.

Barad, Karen. 2018. “Troubling Time/s and Ecologies of Nothingness: Re-turning, Re-membering,
and Facing the Incalculable.” In Eco-Deconstruction: Derrida and Environmental Philosophy,
edited by Matthias Fritsch, Philippe Lynes, and David Wood, 206-248. New York, USA:
Fordham University Press.

Bastian, M. 2017. “Towards a More-Than-Human Participatory Research.” In Participatory
Research in More-Than-Human Worlds, edited by M. Bastian, O. Jones, N. Moore, and E.
Roe, 19-37. London: Routledge.

Bauchspies, Wenda K., J. Croissant, and Sal P. Restiv. 2006. Science Technology and Society: A
Sociological Approach. Malden, MA: Blackwell.

Bennett, Jane. 2010. Vibrant Matter. Durham, NC: Duke University Press.

Birtchnell, Th., S. Savitzky, and J. Urry. 2015. Cargomobilities. New York: Routledge.

Blaser, Mario. 2013. “Ontological Conflicts and the Stories of Peoples in Spite of Europe: Toward a
Conversation on Political Ontology.” Current Anthropology 54 (5): 547-568. https://doi.org/10.
1086/672270.

Blok, Vincent, and Pieter Lemmens. 2015. “The Emerging Concept of Responsible Innovation.
Three Reasons Why It Is Questionable and Calls for a Radical Transformation of the
Concept of Innovation.” In Responsible Innovation 2: Concepts, Approaches, and Applications,
edited by Bert-Jaap Koops, Ilse Oosterlaken, Henny Romijn, Tsjalling Swierstra, and Jeroen
van den Hoven, 19-35. Cham: Springer International Publishing.

Blok, Vincent. 2020. “Towards An Ontology of Innovation: On the New, the Political-Economic
Dimension and the Intrinsic Risks Involved in Innovation Processes.” In The Routledge
Handbook of the Philosophy of Engineering, edited by D. P. Michelfelder and N. Doorn, st
ed. London: Routledge.

Bohm, Steffen, and Stefano Pascucci. 2020. “It’s Not Just About the Mafia! Conceptualizing
Business-Society Relations of Organized Violence.” Academy of Management Perspectives
34 (4): 546-565. https://doi.org/10.5465/amp.2019.0029.

Bohr, N. 1928. “The Quantum Postulate and the Recent Development of Atomic Theoryl.” Nature
121 (3050): 580-590. https://doi.org/10.1038/121580a0.

Braun, R. 2019. Corporate Stakeholder Democracy. New York: CEU University Press.

Braun, R., A. Loeber, M. Vinther Christensen, ]. Cohen, E. Frankus, E. Griessler, H. Honigmayer,
and J. Starkbaum. 2023. “Social Labs as Temporary Intermediary Learning Organizations to
Help Implement Complex Normative Policies. The Case of Responsible Research and
Innovation in European Science Governance.” The Learning Organization 30 (6): 713-739.
https://doi.org/10.1108/TLO-09-2021-0118.

Braun, R., and E. Griessler. 2018. “More Democratic Research and Innovation.” Journal of Science
Communication 17 (3), C04. https://doi.org/10.22323/2.17030304.

Braun, R., and R. Randell. 2023. “The Political Ontology of Automobility.” Mobility Humanities 2
(1): 24-42. https://doi.org/10.23090/MH.2023.01.2.1.022.

Braun, Robert, and Richard Randell. 2020. “Futuramas of the Present: The “Driver Problem” in the
Autonomous Vehicle Sociotechnical Imaginary.” Humanities and Social Sciences
Communications 7 (1): 163. https://doi.org/10.1057/s41599-020-00655-z.

Braun, Robert, and Richard Randell. 2022. Post-automobility Futures: Technology, Power, and
Imaginaries. London: Rowman & Littlefield.

Braun, Robert, and Richard Randell. 2023. “Towards post-automobility: Destituting
Automobility.” Applied Mobilities, 8 (3): 201-217. https://doi.org/10.1080/23800127.2022.
2071664.


https://doi.org/10.3366/drt.2010.0206
https://doi.org/10.1080/13534645.2014.927623
https://doi.org/10.3898/NEWF:92.05.2017
https://doi.org/10.1086/672270
https://doi.org/10.1086/672270
https://doi.org/10.5465/amp.2019.0029
https://doi.org/10.1038/121580a0
https://doi.org/10.1108/TLO-09-2021-0118
https://doi.org/10.22323/2.17030304
https://doi.org/10.23090/MH.2023.01.2.1.022
https://doi.org/10.1057/s41599-020-00655-z
https://doi.org/10.1080/23800127.2022.2071664
https://doi.org/10.1080/23800127.2022.2071664

20 (&) R.BRAUN

Butler, Judith. 1999. Gender Trouble. London: Routledge.

Carroll, Sean M. 2019. Something Deeply Hidden: Quantum Worlds and the Emergence of
Spacetime. Boston, MA: Dutton an imprint of Penguin Random House.

Cavoukian, Ann. 2009. “Privacy by Design: The 7 Foundational Principles.” Information and
privacy commissioner of Ontario, Canada 5.

Cetina, K. K. 1993. “Strong Constructivism — From a Sociologist’s Point of View: A Personal
Addendum to Sismondo’s Paper.” Social Studies of Science 23 (3): 555-563. https://doi.org/
10.1177/0306312793023003005.

Chandler, David. 2018. Ontopolitics in the Anthropocene: An Introduction to Mapping, Sensing and
Hacking. London: Routledge.

Clarkson, M. B. E. 1995. “A Stakeholder Framework for Analyzing and Evaluating Corporate
Social Performance.” The Academy of Management Review 20 (1): 92-117. https://doi.org/10.
2307/258888.

Dalton, Craig, Clancy Wilmott, Emma Fraser, and Jim Thatcher. 2020. ““Smart” Discourses, the
Limits of Representation, and New Regimes of Spatial Data.” Annals of the American
Association of Geographers 110 (2): 485-496. https://doi.org/10.1080/24694452.2019.1665493.

de Castro, Eduardo Viveiros. 1998. “Cosmological Deixis and Amerindian Perspectivism.” The
Journal of the Royal Anthropological Institute 4 (3): 469-488. https://doi.org/10.2307/3034157.

Debord, Guy. (1967) 2014. The Society of the Spectacle. Translated by Ken Knabb. Berkeley, CA:
Bureau of Public Secrets.

Deutsch, David. 2010. “Apart from Universes.” In Many Worlds? Everett, Quantum Theory, and
Reality, edited by Simon Saunders and others, 542-552. Oxford: Oxford University Press.

Dewandre, N. 2018. “Political Agents as Relational Selves: Rethinking EU Politics and Policy-
Making with Hannah Arendt.” Philosophy Today 62 (2): 493-519. https://doi.org/10.5840/
philtoday2018612222.

Ehrnstrom-Fuentes, M., and S. Bohm. 2023. “The Political Ontology of Corporate Social
Responsibility: Obscuring the Pluriverse in Place.” Journal of Business Ethics 185 (2): 245-
261. https://doi.org/10.1007/s10551-022-05175-1.

Escobar, Arturo. 2007. “The ‘Ontological Turn’ in Social Theory. A Commentary on ‘Human
Geography Without Scale’, by Sallie Marston, John Paul Jones II and Keith Woodward.”
Transactions of the Institute of British Geographers 32 (1): 106-111. https://doi.org/10.1111/j.
1475-5661.2007.00243 x.

Escobar, Arturo. 2019. “Thinking-Feeling with the Earth: Territorial Struggles and the Ontological
Dimension of the Epistemologies of the South.” In Knowledges Born in the Struggle:
Constructing the Epistemologies of the Global South, edited by Boaventura de Sousa Santos
and Maria Meneses, 41-57. London: Routledge.

Escobar, Arturo. 2020. Pluriversal Politics: The Real and the Possible. New York: Duke University
Press.

Foucault, M. 2001. Fearless Speech. Los Angeles: Semiotext(e).

Foucault, Michel. 2006. The Order of Things: An Archaeology of the Human Sciences. New York:
Vintage Books.

Freeman, R. Edward. 1984. “Strategic Management: A Stakeholder Theory.” Journal of
Management Studies 39 (1): 1-21.

Gad, Christopher, Casper Bruun Jensen, and Brit Ross Winthereik. 2019. “Practical Ontology:
Worlds in STS and Anthropology.” Last Modified August 7, 2019, Accessed January 25,
2023. https://stsinfrastructures.org/content/practical-ontology-worlds-sts-and-anthropology.

Garfinkel, H. 2022. Harold Garfinkel: Studies of Work in the Sciences Edited by M. Lynch. London:
Routledge.

Garfinkel, H., M. Lynch, and E. Livingston. 1981. “The Work of a Discovering Science Construed
with Materials from the Optically Discovered Pulsar.” Philosophy of the Social Sciences 11 (2):
131-158. https://doi.org/10.1177/004839318101100202.

Garfinkel, Harold. 1991. Studies in Ethnomethodology. London: Polity Press.

(23


https://doi.org/10.1177/0306312793023003005
https://doi.org/10.1177/0306312793023003005
https://doi.org/10.2307/258888
https://doi.org/10.2307/258888
https://doi.org/10.1080/24694452.2019.1665493
https://doi.org/10.2307/3034157
https://doi.org/10.5840/philtoday2018612222
https://doi.org/10.5840/philtoday2018612222
https://doi.org/10.1007/s10551-022-05175-1
https://doi.org/10.1111/j.1475-5661.2007.00243.x
https://doi.org/10.1111/j.1475-5661.2007.00243.x
https://stsinfrastructures.org/content/practical-ontology-worlds-sts-and-anthropology
https://doi.org/10.1177/004839318101100202

JOURNAL OF RESPONSIBLE INNOVATION e 21

Glasius, Marlies, and Marcus Michaelsen. 2018. “Authoritarian Practices in the Digital Age|
Illiberal and Authoritarian Practices in the Digital Sphere — Prologue.” International Journal
of Communication 12:3795-3813.

Griessler, E. 2012. “One Size Fits All? On the Institutionalization of Participatory Technology
Assessment and Its Interconnection with National Ways of Policy-Making: The Cases of
Switzerland and Austria.” Poiesis & Praxis 9:61-80. https://doi.org/10.1007/s10202-012-0120-7.

Griessler, E., R. Braun, M. Wicher, and M. Yorulmaz. 2022. “The Drama of Responsible Research and
Innovation: The Ups and Downs of a Policy Concept.” In Responsible Research and Innovation: An
Evidence-Based Reconceptualization, edited by V. Blok, 11-34. Dordrecht: Springer.

Hacking, I. 1999. The Social Construction of What? Cambridge, MA: Harvard University Press.

Hamilton, C. 2016. “Sex, Work, Meat: The Feminist Politics of Veganism.” Feminist Review 114
(1): 112-129. https://doi.org/10.1057/s41305-016-0011-1.

Haraway, D. 2008. When Species Meet. Minneapolis: University of Minnesota Press.

Harman, Graham. 2009. Prince of Networks. Melbourne: Re.press.

Harvey, M. 2022. “Climate Emergency: How the Inequality Crisis is Dynamically Linked to the
Sociogenesis of Climate Change.” Global Social Challenges Journal 1 (1): 115-137. https://doi.
org/10.1332/MEPZ5639.

Heidegger, Martin. 1971. Poetry, Language, Thought. Translated by Albert Hofstadter. New York:
Harper & Row.

Heidegger, Martin. 2002. Off the Beaten Track. Cambridge: Cambridge University Press.

Heidegger, Martin Hofstadter Albert. 2013. Poetry, Language, Thought. New York: Harper
Perennial Modern Thought, 657-673. Oxford: Blackwell.

Heritage, J., and T. Stivers. 2012. “Conversation Analysis and Sociology.” In The Handbook of
Conversation Analysis, edited by J. Sidnell and T. Stivers.

Heur, Bas van, Loet Leydesdorft, and Sally Wyatt. 2012. “Turning to Ontology in STS? Turning to
STS Through ‘Ontology’.” Social Studies of Science 43 (3): 341-362. https://doi.org/10.1177/
0306312712458144.

Hilbert, Richard A. 1990. “Ethnomethodology and the Micro-Macro Order.” American
Sociological Review 55 (6): 794-808. https://doi.org/10.2307/2095746.

Holbraad, Martin, and Morten Axel Pedersen. 2018. The Ontological Turn: An Anthropological
Exposition. Cambridge: Cambridge University Press.

Holbraad, Martin, Morten Axel Pedersen, and Eduardo Viveiros de Castro. 2014. “The Politics of
Ontology: Anthropological Positions.” Theorizing the Contemporary, Fieldsights. https://
culanth.org/fieldsights/the-politics-of-ontology-anthropological-positions.

Howell, Emily L., Christopher D. Wirz, Dominique Brossard, Dietram A. Scheufele, and Michael
A. Xenos. 2019. “Seeing Through Risk-Colored Glasses: Risk and Benefit Perceptions,
Knowledge, and the Politics of Fracking in the United States.” Energy Research & Social
Science 55:168-178. https://doi.org/10.1016/j.erss.2019.05.020.

Husserl, Edmund. 1970. The Crisis of European Sciences and Transcendental Phenomenology: An
Introduction to Phenomenological Philosophy. Translated by D. Carr. Evanston: Northwestern
University Press.

Thde, Don. 2009. Postphenomenology and Technoscience: The Peking University Lectures. Albany:
State University of New York Press.

Jasanoff, Sheila. 2004. States of Knowledge: The co-Production of Science and the Social Order.
London: Routledge.

Jasanoft, Sheila, and Sang-Hyun Kim. 2009. “Containing the Atom: Sociotechnical Imaginaries
and Nuclear Power in the United States and South Korea.” Minerva 47:119-146. https://doi.
0rg/10.1007/s11024-009-9124-4.

Jasanoff, Sheila, and Sang-Hyun Kim. 2015. Dreamscapes of Modernity. Chicago: Chicago
University Press.

Jenkins-Smith, Hank C., and Paul A. Sabatier. 1994. “Evaluating the Advocacy Coalition
Framework.” Journal of Public Policy 14 (2): 175-203. https://doi.org/10.1017/
S0143814X00007431.


https://doi.org/10.1007/s10202-012-0120-7
https://doi.org/10.1057/s41305-016-0011-1
https://doi.org/10.1332/MEPZ5639
https://doi.org/10.1332/MEPZ5639
https://doi.org/10.1177/0306312712458144
https://doi.org/10.1177/0306312712458144
https://doi.org/10.2307/2095746
https://culanth.org/fieldsights/the-politics-of-ontology-anthropological-positions
https://culanth.org/fieldsights/the-politics-of-ontology-anthropological-positions
https://doi.org/10.1016/j.erss.2019.05.020
https://doi.org/10.1007/s11024-009-9124-4
https://doi.org/10.1007/s11024-009-9124-4
https://doi.org/10.1017/S0143814X00007431
https://doi.org/10.1017/S0143814X00007431

22 (&) R.BRAUN

Joerges, Bernward. 1999. “Do Politics Have Artefacts?” Social Studies of Science 29 (3): 411-431.
https://doi.org/10.1177/030631299029003004.

Juelskjaer, M., and N. Schwennesen. 2012. “Intra-active Entanglements — An Interview with Karen
Barad.” KVINDER, KON ¢ FORSKNING, 1-2: 10-23.

Kohn, Eduardo. 2013. How Forests Think: Toward an Anthropology Beyond the Human. Berkeley,
CA: University of California Press.

Latour, B., and S. Woolgar. 2013. Laboratory Life: The Construction of Scientific Facts. Princeton,
NJ: Princeton University Press.

Latour, Bruno. 1993. We Have Never Been Modern. Translated by Catherine Porter. Cambridge,
MA: Harvard University Press.

Latour, Bruno. 1999. Pandora’s Hope: Essays on the Reality of Science Studies. Cambridge, MA:
Harvard UP.

Latour, Bruno. 2000. Pandora’s Hope: Essays on the Reality of Science Studies. Cambridge, MA:
Harvard University Press.

Latour, Bruno. 2004. “Why has Critique Run out of Steam? From Matters of Fact to Matters of
Concern.” Critical Inquiry 30 (Winter): 225-247. https://doi.org/10.1086/421123.

Latour, Bruno. 2005. Reassembling the Social: An Introduction to Actor-Network-Theory.
New York: Oxford University Press.

Law, J. 1986. “On the Methods of Long Distance Control: Vessels, Navigation, and the Portuguese
Route to India.” In Power, Action and Belief: A New Sociology of Knowledge? edited by J. Law,
234-263. London: Routledge, Henley.

Law, J. 2009. “Actor Network Theory and Material Semiotics.” In The New Blackwell Companion
to Social Theory, edited by B. S. Turner, 141-158. Oxford: Blackwell.

Law, John. 2015. “What’s Wrong with a One-World World?” Distinktion: Journal of Social Theory
16 (1): 126-139. https://doi.org/10.1080/1600910X.2015.1020066.

Law, John, and Marianne Elisabeth Lien. 2018. “Denaturalizing Nature.” In A World of Many
Worlds, edited by Marisol de la Cadena and Mario Blaser, 131-171. New York, USA: Duke
University Press.

Law, John, and John Urry. 2004. “Enacting the Social.” Economy and Society 33 (3): 390-410.
https://doi.org/10.1080/0308514042000225716.

Lewis, Peter J. 2016. Quantum Ontology: A Guide to the Metaphysics of Quantum Mechanics.
New York: Oxford Academic.

Lépez-Cotarelo, J. 2021. “Ethnomethodology and Routine Dynamics.” In Cambridge Handbook of
Routine Dynamics, edited by M. Feldman, B. Pentland, L. D’Adderio, K. Dittrich, C. Rerup, and
D. Seidl, 49-61. Cambridge: Cambridge University Press.

Lynch, M. 1993. Scientific Practice and Ordinary Action: Ethnomethodology and Social Studies of
Science. Cambridge, England: Cambridge University Press.

Lynch, Michael. 2012. “Philosophy on the Ground: An Appreciation of a ‘Spirit Master’.” The
American Sociologist 43 (1): 67-75. https://doi.org/10.1007/s12108-012-9150-9.

Lynch, Michael. 2013. “Ontography: Investigating the Production of Things, Deflating Ontology.”
Social Studies of Science 43 (3): 444-462. https://doi.org/10.1177/0306312713475925.

Lynch, Michael. 2019. Ontography as the Study of Locally Organized Ontologies 10 (1): 147-160.

Marres, N. 2013. “Why Political Ontology Must be Experimentalized: On Eco-show Homes as
Devices of Participation.” Social Studies of Science 43 (3): 417-443. https://doi.org/10.1177/
0306312712475255.

Marres, Noortje. 2015. Material Participation: Technology, the Environment and Everyday Publics.
London: Palgrave Macmillan.

McDonnell, John E., Helle Abelvik-Lawson, and Damien Short. 2020. “A Paradox of ‘Sustainable
Development’: A Critique of the Ecological Order of Capitalism.” In The Emerald Handbook of
Crime, Justice and Sustainable Development, edited by Jarrett Blaustein, Kate Fitz-Gibbon,
Nathan W. Pino, and Rob White, 439-463. Bingley: Emerald Publishing Limited.

Meillassoux, Quentin Brassier Ray. 2008. After Finitude: An Essay on the Necessity of Contingency.
New York: Continuum.


https://doi.org/10.1177/030631299029003004
https://doi.org/10.1086/421123
https://doi.org/10.1080/1600910X.2015.1020066
https://doi.org/10.1080/0308514042000225716
https://doi.org/10.1007/s12108-012-9150-9
https://doi.org/10.1177/0306312713475925
https://doi.org/10.1177/0306312712475255
https://doi.org/10.1177/0306312712475255

JOURNAL OF RESPONSIBLE INNOVATION e 23

Mejlgaard, Niels, Carter Bloch, Emil B. Madsen, Erich Griessler, Milena Wutekich, Ingeborg
Meijer, Richard Woolley, et al. 2018a. Monitoring the Evolution and Benefits of Responsible
Research and Innovation in Europe, edited by Viola Peter and Frederic Maier. European
Commission.

Mejlgaard, Niels, Richard Woolley, Carter Bloch, Susanne Biihrer, Erich Griessler, Angela Jéager,
Ralf Lindner, et al. 2018b. “Europe’s Plans for Responsible Science.” Science 361 (6403): 1.
Merz, M., and K. K. Cetina. 1997. “Deconstruction in a “Thinking’ Science: Theoretical Physicists

at Work.” Social Studies of Science 27 (1): 73-111. https://doi.org/10.1177/030631297027001004.

Mitcham, Carl. 2014. “The True Grand Challenge for Engineering: Self-Knowledge.” Issues in
Science and Technology 31 (1). https://issues.org/perspectives-the-true-grand-challenge-for-
engineering-self-knowledge/.

Mitchell, Ronald K., Bradley R. Agle, and Donna J. Wood. 1997. “Toward a Theory of Stakeholder
Identification and Salience: Defining the Principle of Who and What Really Counts.” Academy
of Management Review 22 (4): 853-886.

Mol, A. 1999. “Ontological Politics: A Word and Some Questions.” The Sociological Review 47:74-
89. https://doi.org/10.1111/j.1467-954X.1999.tb03483 x.

Mol, Annemarie. 2014. “Other Words: Stories from the Social Studies of Science, Technology, and
Medicine.” Theorizing the Contemporary, Fieldsights, January 13.

Mol, Annemarie. 2021. Eating in Theory. Durham: Duke University Press.

Mol, Annemarie, Barbara Herrnstein Smith, and E. Roy Weintraub. 2002. The Body Multiple:
Ontology in Medical Practice. New York, USA: Duke University Press.

Morozov, Evgeny. 2013. To Save Everything, Click Here: The Folly of Technological Solutionism.
Public Affairs.

Morton, Timothy. 2012. “Ecology Without the Present.” Oxford Literary Review 34 (2): 229-238.

Morton, Timothy. 2016. Dark Ecology: For a Logic of Future Coexistence. New York: Columbia
University Press.

Murris, Karin. 2021. Navigating the Postqualitative New Materialist and Critical Posthumanist
Terrain Across Disciplines: An Introductory Guide. Abingdon: Routledge.

Nissen, S., and R. Cretney. 2022. “Retrofitting an Emergency Approach to the Climate Crisis: A
Study of two Climate Emergency Declarations in Aotearoa New Zealand.” Environment and
Planning C: Politics and Space 40 (1): 340-356. https://doi.org/10.1177/23996544211028901.

Nixon, Rob. 2011. Slow Violence and the Environmentalism of the Poor. Cambridge, MA: Harvard
University Press.

Novitzky, Peter, Michael J. Bernstein, Vincent Blok, Robert Braun, Tung Tung Chan, Wout
Lamers, Anne Loeber, Ingeborg Meijer, Ralf Lindner, and Erich Griessler. 2020. “Improve
Alignment of Research Policy and Societal Values.” Science 369 (6499): 39-41. https://doi.
org/10.1126/science.abb3415.

Oksala, Johanna. 2010. “Foucault’s Politicization of Ontology.” Continental Philosophy Review
43 (4): 445-466.

Owen, Richard, John Bessant, and Maggy Heintz. 2013. Responsible Innovation: Managing the
Responsible Emergence of Science and Innovation in Society. Hoboken, NJ: Wiley.

Owen, Richard, and Mario Pansera. 2019. “Responsible Innovation and Responsible Research and
Innovation.” In Handbook on Science and Public Policy, edited by Dagmar Simon, Stefan
Kuhlmann, Julia Stamm, and Weert Canzler, 26-48. Cheltenham: Edward Elgar Publishing.

Owen, Richard, Mario Pansera, Phil Macnaghten, and Sally Randles. 2021. “Organisational
Institutionalisation of Responsible Innovation.” Research Policy 50 (1): 104132. https://doi.
0rg/10.1016/j.respol.2020.104132.

Owen, Richard, René von Schomberg, and Phil Macnaghten. 2021. “An Unfinished Journey?
Reflections on a Decade of Responsible Research and Innovation.” Journal of Responsible
Innovation 8 (2): 217-233. https://doi.org/10.1080/23299460.2021.1948789.

Pickering, Andrew. 2017. “The Ontological Turn: Taking Different Worlds Seriously.” Social
Analysis 61 (2): 134-150. https://doi.org/10.3167/5a.2017.610209.

Pollner, M. 1991. “Left of Ethnomethodology: The Rise and Decline of Radical Reflexivity.”
American Sociological Review 56 (3): 370-380. https://doi.org/10.2307/2096110.


https://doi.org/10.1177/030631297027001004
https://issues.org/perspectives-the-true-grand-challenge-for-engineering-self-knowledge/
https://issues.org/perspectives-the-true-grand-challenge-for-engineering-self-knowledge/
https://doi.org/10.1111/j.1467-954X.1999.tb03483.x
https://doi.org/10.1177/23996544211028901
https://doi.org/10.1126/science.abb3415
https://doi.org/10.1126/science.abb3415
https://doi.org/10.1016/j.respol.2020.104132
https://doi.org/10.1016/j.respol.2020.104132
https://doi.org/10.1080/23299460.2021.1948789
https://doi.org/10.3167/sa.2017.610209
https://doi.org/10.2307/2096110

24 (&) R.BRAUN

Pollner, M. 2012. “The End(s) of Ethnomethodology.” The American Sociologist 43:7-20. https://
doi.org/10.1007/s12108-011-9144-z.

Proctor, Robert N., and Londa Schiebinger. 2008. Agnotology: The Making and Unmaking of
Ignorance. Stanford, CA: Stanford University Press.

Reber, Bernard. 2018. “RRI as the Inheritor of Deliberative Democracy and the Precautionary
Principle.” Journal of Responsible Innovation 5 (1): 38-64.

Rip, A. 2014. “The Past and Future of RRL.” Life Sciences, Society and Policy 10 (17): 1-15.

Rip, Arie. 2016. “The Clothes of the Emperor. An Essay on RRI in and Around Brussels.” Journal of
Responsible Innovation 3 (3): 290-304.

Rommetveit, Kjetil, and Niels van Dijk. 2022. “Privacy Engineering and the Techno-Regulatory
Imaginary.” Social Studies of Science 52 (6): 1-25. https://doi.org/10.1177/03063127221119424.

Rommetveit, Kjetil, Roger Strand, Ragnar Fjelland, and Silvio Funtowicz. 2013. What Can History
Teach us About the Prospects of a European Research Area? edited by A. Saltelli: Joint Research
Centre, Institute for the Protection and the Security of the Citizen. Luxembourg: Publications
Office of the European Union.

Rosenblum, Bruce Kuttner Fred. 2012. Quantum Enigma: Physics Encounters Consciousness, 2nd
edition. New York: Oxford University Press.

Rovelli, Carlo. 2006. “The Disappearance of Space and Time.” In The Ontology of Spacetime, edited
by Dennis Geert Bernardus, and Johan Dieks, 25-36. London: Elsevier.

Sabatier, P. 1988. “An Advocacy Coalition Framework of Policy Change and the Role of Policy-
Oriented Learning Therein.” Policy Sciences 21 (2/3): 129-168. https://doi.org/10.1007/
BF00136406.

Sadowski, Jathan, and Roy Bendor. 2019. “Selling Smartness: Corporate Narratives and the Smart
City as a Sociotechnical Imaginary.” Science, Technology, & Human Values 44 (3): 540-563.
https://doi.org/10.1177/0162243918806061.

Schutz, Alfred. 1967. Phenomenology of the Social World. Evanston: Northwestern University
Press.

Shapiro, Judith, and John-Andrew McNeish, eds. 2021. Our Extractive Age: Expressions of Violence
and Resistance. New York: Routledge.

Sheldrake, Merlin. 2021. Entangled Life: How Fungi Make our Worlds, Change our Minds & Shape
our Futures. New York: Random House.

Sismondo, S. 1993a. “Response to Knorr Cetina.” Social Studies of Science 23 (3): 563-569. https://
doi.org/10.1177/0306312793023003006.

Sismondo, Sergio. 1993b. “Some Social Constructions.” Social Studies of Science 23 (3): 515-553.
https://doi.org/10.1177/0306312793023003004.

Sismondo, Sergio. 2004. An Introduction to Science and Technology Studies. Malden, MA:
Blackwell.

Stephens, N., and J. Lewis. 2017. “Doing Laboratory Ethnography: Reflections on Method in
Scientific Workplaces.” Qualitative Research in Sport, Exercise and Health 17 (2): 202-216.
https://doi.org/10.1177/1468794116678040.

Stilgoe, Jack, Richard Owen, and Phil Macnaghten. 2013. “Developing a Framework for
Responsible Innovation.” Research Policy 42 (9): 1568-1580. https://doi.org/10.1016/j.respol.
2013.05.008.

Tabarés, Raudl, Anne Loeber, Mika Nieminen, Michael J. Bernstein, Erich Griessler, Vincent Blok,
Joshua Cohen, Helmut Honigmayer, Ulrike Wunderle, and Elisabeth Frankus. 2022.
“Challenges in the Implementation of Responsible Research and Innovation Across Horizon
2020.” Journal of Responsible Innovation 9 (3): 291-314. https://doi.org/10.1080/23299460.
2022.2101211.

Toulmin, Stephen Edelston. 2013. Cosmopolis: The Hidden Agenda of Modernity. Chicago: Univ. of
Chicago Press.

Urry, John. 2000. Sociology Beyond Societies. London: Routledge.

Urry, John. 2004. “The ‘System’ of Automobility.” Theory, Culture ¢ Society 21 (4-5): 25-39.
https://doi.org/10.1177/0263276404046059.


https://doi.org/10.1007/s12108-011-9144-z
https://doi.org/10.1007/s12108-011-9144-z
https://doi.org/10.1177/03063127221119424
https://doi.org/10.1007/BF00136406
https://doi.org/10.1007/BF00136406
https://doi.org/10.1177/0162243918806061
https://doi.org/10.1177/0306312793023003006
https://doi.org/10.1177/0306312793023003006
https://doi.org/10.1177/0306312793023003004
https://doi.org/10.1177/1468794116678040
https://doi.org/10.1016/j.respol.2013.05.008
https://doi.org/10.1016/j.respol.2013.05.008
https://doi.org/10.1080/23299460.2022.2101211
https://doi.org/10.1080/23299460.2022.2101211
https://doi.org/10.1177/0263276404046059

JOURNAL OF RESPONSIBLE INNOVATION e 25

Vaneigem, Raoul. (1967) 1983. The Revolution of Everyday Life. London: Left Bank Books and
Rebel Press.

Von Schomberg, Rene. 2013. “A Vision of Responsible Innovation.” In Responsible Innovation:
Managing the Responsible Emergence of Science and Innovation in Society, edited by Richard
Owen, John Bessant, and Maggy Heintz, 51-74. Hoboken, NJ: Wiley.

Warfield, Katie. 2016. “Making the Cut: An Agential Realist Examination of Selfies and Touch.”
Social Media + Society 2 (2): 2056305116641706. https://doi.org/10.1177/2056305116641706.
Warnke, P., and G. Heimeriks. 2008. “Technology Foresight as Innovation Policy Instrument:
Learning from Science and Technology Studies.” In Future-Oriented Technology Analysis,
edited by C. Cagnin, M. Keenan, R. Johnston, F. Scapolo, and R. Barré, 71-87. Berlin: Springer.

Webb, Stephen A. 2020. “Why Agential Realism Matters to Social Work.” The British Journal of
Social Work 51 (8): 2964-2981. https://doi.org/10.1093/bjsw/bcaal06.

Wentland, Alexander. 2016. “Imagining and Enacting the Future of the German Energy
Transition: Electric Vehicles as Grid Infrastructure.” Innovation: The European Journal of
Social Science Research 29 (3): 285-302. https://doi.org/10.1080/13511610.2016.1159946.

Whitehead, Alfred North. (1929) 1979. Process and Reality: An Essay in Cosmology. New York:
Free Press.

Winner, L. 1986. “Do Artifacts Have Politics?” In The Whale and the Reactor: A Search for Limits
in an Age of High Technology, edited by L. Winner, 19-39. Chicago: Chicago University Press.

Wong, Pak-Hang. 2016. “Responsible Innovation for Decent Nonliberal Peoples: A Dilemma?”
Journal of Responsible Innovation 3 (2): 154-168. https://doi.org/10.1080/23299460.2016.
1216709.

Woolgar, Steve, and Javier Lezaun. 2013. “The Wrong Bin Bag: A Turn to Ontology in Science and
Technology Studies?” Social Studies of Science 43 (3): 321-340. https://doi.org/10.1177/
0306312713488820.

Wynne, Brian. 1995. “Public Understanding of Science.” In Handbook of Science and Technology
Studies, edited by Sheila Jasanoff, Gerald E. Markle, James C. Petersen, and Trevor Pinch, 361-
388. London: Sage.


https://doi.org/10.1177/2056305116641706
https://doi.org/10.1093/bjsw/bcaa106
https://doi.org/10.1080/13511610.2016.1159946
https://doi.org/10.1080/23299460.2016.1216709
https://doi.org/10.1080/23299460.2016.1216709
https://doi.org/10.1177/0306312713488820
https://doi.org/10.1177/0306312713488820

