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RESEARCH ARTICLE
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critique for responsible innovation
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ABSTRACT
How can critique in responsible innovation (RI) become generative?
The anything-but-neutral relations between science, technology
and society, at the core of science and technology studies, have
led to the development of different repertoires of critique. None
of them fitted the configurations in the biomedical practices we
came to study. There, biomedical experts presented us with an
analysis of the power relations perpetuated through the
mainstream practices in their fields and had built socio-material
alternatives to the common forms of practicing biomedicine. The
paper suggests conceptualising critical observations voiced by
experts embedded into socio-material alternatives as ‘critique
from within’ yielding collateral goods and bads. Rather than
asking how to foster responsibility conditions in RI, the paper
suggests modestly reclaiming critique by articulating already
existing forms of responsibility practices developed by experts
themselves and analysing the ambivalent effects they engender.
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Introduction

The critical potential of research and innovation that advertises itself as ‘responsible’ has
come under scrutiny recently.1 Some scholars (e.g. Owen, Macnaghten, and Stilgoe 2012;
Schomberg, René, and Hankins 2019) have argued that Responsible (Research and)
Innovation activities, such as R(R)I national programs, citizen science panels, technology
assessments, co-design projects, or mid-stream modulation, are fundamentally ‘critical’
(Schomberg, René, and Hankins 2019, 6). R(R)I initiatives amount to nothing more
than the pragmatic and institutionalised translation of critiques that social and humanis-
tic scholarship – especially in the field of science and technology studies (STS) – has
addressed at technoscientific innovation. This view highlights the role of R(R)I
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schemes in challenging the dominant global economic paradigm (Schomberg, René, and
Hankins 2019, 6), because they assess not only the value of innovations but also the values
that are embedded in innovations. By including citizens and civil society in innovation, R
(R)I programmes offer more inclusive ways of developing science and technology. Tech-
noscience guided by R(R)I is geared towards inclusive societal changes, and expected to
bring about the futures desired by citizens: it is science for and with society (Owen, Mac-
naghten, and Stilgoe 2012; Owen, von Schomberg, and Macnaghten 2021). Other scho-
lars (Blok and Lemmens 2015; Felt 2017; 2018) have cautioned against a simplistic view
of the relationship between critical scholarship in the social sciences and humanities and
R(R)I activities. They have defended what could be called a conflictual view of such a
relationship. More than just a practical implementation and policy uptake of critique
(in all its forms), R(R)I would produce, under this interpretation, minimal change,
serve neoliberal ideas and reproduce dominant structural global inequalities. R(R)I
is, in this vein, ‘an empty signifier, old wine in new bottles’, or just ‘an incoherent,
passing policy fad’ (Owen, von Schomberg, and Macnaghten 2021, 224). Citizen
engagements, according to this view, are often skewed towards convincing participants
to support technoscientific innovation, rather than opening up debates around agenda
setting, social priorities and structural change. R(R)I activities would, in this line,
depoliticise debate rather than foster deliberation (Felt 2017). In laboratories, R(R)I
activities may end up becoming ritual performances carried out at the beginning
and the end of projects, which reinforce micro-politics and tacit epistemic hierarchies
(Felt 2017). In the neoliberal climate of academia, R(R)I activities nudge the actors of
research and innovation (e.g. researchers, practitioners, innovators, policymakers) into
opting for a division of moral labour whereby reflexivity and social responsibility are
outsourced to social scientists or simply imported as ready-made solutions. These
different positions raise several intersecting questions: Is the potential of critique
through R(R)I activities exhausted by these two alternative readings? Might there
be, perhaps, more forms of critique available to R(R)I? And, most importantly:
How can critique be fostered, reclaimed, substantiated, or multiplied for the
purpose of R(R)I?

As R(R)I is building upon the intellectual underpinnings, institutional anchoring,
interdisciplinary collaborations and stakeholders offered by STS, these questions
tie into larger debates on critique of science and technology in socio-democratic,
technology- and innovation-driven societies at the beginning of the twenty-first
century. R(R)I is, as Danielle Shanley puts it in her insightful history of R(R)I, ‘inex-
tricably bound up with the history of STS’ (Shanley 2022, 58). R(R)I has built upon
STS in various ways over the years. STS scholarship has been a source of ‘decades
of discussions and debates […] concerning the complex evolution, social dimensions,
and potential impacts of technologies’ (Shanley 2022, 54). This has offered a critical
voice reclaiming the importance of ‘interdisciplinary collaborations both inside and
outside of the academy’ to R(R)I and its predecessors (e.g. anticipatory governance,
ELSI/ELSA, or technology assessment). Yet, Shanley reminds us that a linear, tri-
umphalist view of the relationship between STS and (different incarnations of) R
(R)I should be strongly avoided: there are plenty of instances where STS critique
failed to matter in exercises of responsibility within scientific and technological
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innovations. R(R)I and STS should therefore be seen as open (social) fields, variously
stable and porous with respect to one another.

Since its inception, STS scholarship has been concerned with the anything-but-neutral
mutual relations and influences between science, technology, and society. In their
engagements with these interactions, over the years, STS scholars have not only devel-
oped different repertoires of critique: they have questioned whether ‘critique has run
out of steam’ (Latour 2004), or have pursued distinct ambitions for a proactive commit-
ment towards baking socially desirable values into technoscience. By interrogating cri-
tique in STS, this paper aims to interrogate the continually developing project of
bringing critical approaches in STS closer to institutional languages such as R(R)I. Far
from providing a definitive answer that is fixed in time, our goal is to contribute to
the existing literature that treats this relation as continually evolving. Thus, we interro-
gate the underpinnings of responsibility – as missing bit singled out by critique, as prag-
matic engagement, as governance structure, etc. – for the sake of generating ‘new
manifestations of responsibility’ in science and technology as practices taking specific
shapes at the beginning of the twenty-first century (Randles et al. 2016, 33).

While we do not expect our take on STS critique of and for R(R)I to permanently
capture this relation, the paper proposes an empirical attention to and the analytical
uptake of a thus-far understudied form of critique. We call this: critique from within.
We define critique from within as a critique of science and technology that originates
in practitioners’ daily life beliefs, practices and technoscientific activities. Practitioners
may be aware of the biases and errors that are built into mainstream practices and
common uses of technologies in their fields. In the face of such recognition, they may
build concrete, socio-material, local alternatives to the mainstream practices, thus, enact-
ing a critique of them – in practice. We exemplify this through our case studies of bio-
medical practices, which have been primes sites of research and innovation over decades
if not centuries. Yet, we hold no strong reason to believe that other empirical cases may
not spur additional insight into the forms and features of (what we call) critique from
within.

In the following, we first map the landscape of critique of biomedicine in STS and lay
out in detail the most important repertoires of critique that have been developed in the
field (section 2). Then, we describe the data upon which our argument is based: two eth-
nographic projects investigating distinct biomedical practices in Central Europe (section
3). Through the example of Marie Dupont, an epigeneticist who leads a lab that devel-
oped an experimental protocol on environmental enrichment, section 4 empirically
exemplifies critique from within. A brief intermezzo follows, which analyses and
singles out the defining features of critique from within. Section 5 introduces the case
of Eva Doblinger, a nephrologist who in her dialysis unit initiated a palliative renal repla-
cement therapy programme. In the second intermezzo, we analyse the consequences of
critique from within: it gives rise to local and specific effects on the configurations of
research and healthcare it is part of. Combining John Law’s notion of ‘collateral realities’
(2009) with Annemarie Mols’ idea of ‘goods’ and ‘bads’ (2002), we call these effects ‘col-
lateral goods and bads’. In the conclusion, we spell out how critique from within can be
used in researching, engaging in, and setting up R(R)I activities. Crucially, critique from
within suggests that critique is not a prerogative of the social sciences. Instead, we
propose to draw in a more modest way on the creativity, reflexivity and craft of
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biomedical practitioners themselves to open up a new repertoire of critique for R(R)I
programmes. By detailing how critique from within arises and can be used, our paper
provides an empirically-informed suggestion as to how to reclaim and expand critique
in RI.

Critique in science and technology studies

A variety of, what we want to call, repertoires of critique exist in STS research on biome-
dical practices. They differ fundamentally in terms of the style in which the anything but
neutral relations between science, technology and biomedicine are analysed (Mol 2006b).
These different styles result from choosing specific objects of research, settling on certain
methods, collecting particular data, establishing in this process special relations with
informants, as well as producing distinct results and singular arguments (Law 2004).
In what follows we lay out the four most common repertoires of critique of biomedical
practices in STS. While in doing so we distinguish styles, we wish to underline that the
repertoires do not necessarily constitute distinct theoretical strands in STS. In fact, one
analytical strand can employ several repertoires of critique at once. Rather than an
exhaustive coverage of the analytical sensitivities in STS, we thus see these critical reper-
toires as an open ended list to which other repertoires could be added (if, for example,
one set out and studied, to give just two examples, public engagements with biomedical
practices or patients’ daily living with medical innovations).

A first thread of critique in STS consists in showing the socially constructed nature of
scientific knowledge. Its target are notions ranging from ‘truth’ to ‘facts’ and ‘knowledge’,
and its origins in STS are multiple. It has, for instance, a historiographic and epistemo-
logical foundation in the work that, through Thomas Kuhn (and the rediscovery of
Ludwig Fleck) promotes a fundamentally anti-realist philosophy of science. Facts are
socially constructed in the sense of being the result of a priori structures, materialities
and organisations of research, as well as social collectives of practice, which are histori-
cally and socially situated. The strength of this post-Kuhnian critique is to unveil histori-
cal and epistemological transformations in the ways of knowing: these act as gestalt
switches between incommensurable paradigms of knowledge production. In their early
work, Bruno Latour and Steve Woolgar offer a similar thesis grounded on a laboratory
ethnography presented in their seminal Laboratory Life (Latour and Woolgar 1986).
Their work offers also an anti-realist ontology of scientific knowledge anchored in the
material grounding of the laboratory’s sociotechnical system. ‘Truth’ is an emergent
property of an actor-network (instead of a historicised a priori structure): a hetero-
geneous, social, material, semiotic assemblage which is an obligatory passage point to
produce facts. The methodology that the STS scholar employs here consists less of his-
torical and epistemological analysis, and more of unpacking through ethnographic
fieldwork the interdependence between the composition/working of sociotechnical net-
works and the knowledge they produce. Critique, in this repertoire, takes the form of de-
universalising the value of truth: an analytical move which is not devoid of controversy.2

A second major form of critique in STS takes off from a concern for power dynamics in
the relations between science, technology, and society. Descending from a Foucauldian tra-
dition, this critique brings into view how scientific practice is a ‘rationalized attempt to
intervene upon’ the function, characteristics and relations of human existence (Rabinow
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and Rose 2006). Studies of biopower are exemplary of this form of critique. Biopower
designates here those processes where the interplay of power and knowledge addresses
the vital and bodily characteristics of human beings. The arguments that the STS scholars
offer, often based on an analysis of discourses, deconstruct the truth and values science,
technology and medicine bring into different social and political processes. These argu-
ments can take the form of a study of the effects on the human condition produced by
notions such as risks, susceptibility or disease; or, they can aim at demonstrating how
science, technology and the medical domain legitimise certain authorities to speak
about and intervene into the functioning of human bodies, life and death. Finally, bio-
power critiques also scrutinise how scientific knowledge configures novel relations, iden-
tities and collectives, ‘biosocialities’. In the cognate but distinct tradition of technology
studies (e.g. Akrich 1992; Winner 1980), the STS analyst dismantles how the use of sup-
posedly ‘neutral’ technologies not only enables certain interests to be pursued (to the det-
riment of others), but also distributes responsibilities in uneven ways. This kind of
critique, thus, unmasks the systematic biases and power imbalances built into the
fabric of truth claims, technologies, and medical concerns with life and death that can
lead to major human suffering. Critiquing, here, is done by politicising science and
technology.

A third repertoire takes the form of generative critique. Inspired by the early work of
Helen Verran (2001) this repertoire has been developed by scholars such as Sonja Jerak-
Zuiderent (2015), Jörg Niewöhner (2016), Des Fritzgerald and Felicity Callard (2015),
Line Hillersdal and colleagues (2020), or Mareike Smolka and colleagues (2020a;
2020b). The approach of generative critique arose in opposition to the first two reper-
toires of critique encountered above. Ebullient and deconstructive engagements with
scientists and innovators, proponents of this repertoire argue, may miss out on the
opportunity to redress social concerns in the light of scientific evidence. A more pro-
ductive and credible approach consists instead in setting up an interdisciplinary collab-
oration3 between (for instance) natural and social scientists (including sometimes also
scholars from the humanities) around issues such as global warming (Niewöhner
2016) or performance indicators in healthcare (Jerak-Zuiderent 2015). When engaging
with natural scientists, during meetings, the setting up of experiments, or the discussion
of data, particular attention is paid by the social scientist to moments in which collective
bewilderment, doubt, excitement, resignation (Hillersdal et al. 2020), or laughter (Jerak-
Zuiderent 2015) arise, which manifest themselves in bodily disconcertment (Verran
2001) felt by the social scientist. These moments are interpreted not only as instantiations
of disciplinary differences. They are taken to be events in which the dominant way of
framing and solving a problem becomes unsettled and routine practices, economic
and political agendas, as well as established expertise and evidence hierarchies are ques-
tioned. These moments become subsequently the starting point for natural and social
scientists to reconfigure a problem: different knowledge can be produced about it, and
different solutions offered collectively. Critique means here opening up a dominant
way of framing and solving an issue, as well as complementing it by other ways of
‘seeing and doing’ that wish to find new ways of ‘living together in difference’ (Verran
2001). In this repertoire, critique signifies re-inventing a problem in scientific and
other kinds of practices.
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A yet again different form of critique, the articulation of alternatives, has been pursued
by Annemarie Mol (2008), Jeannette Pols (2004), Rita Struhkamp (2005), Vickey Single-
ton (2010) or Ingunn Moser (2010). It proceeds by identifying what through Enlighten-
ment and Modernity, in liberal social theories or public and media discourses is othered.
These are, amongst others, bodies, their pleasure and pain (Mol, Moser, and Pols 2010,
7), the fleshiness and fragility of life (Mol 2008, 11). In a second step, the researcher ident-
ifies situations and sites in which what is neglected and forgotten becomes attended to. In
the case of bodies, their pleasures and pain are cared for in rehabilitation centres, psy-
chiatric wards, or outpatient clinics. There, the STS scholar observes as a temporarily vis-
iting scholar what is happening. She then carefully puts into words the witnessed
practices and their inherent logics, which are verbally unavailable to practitioners. Par-
ticular attention is paid to avoiding importing terms that have been coined for other pur-
poses and to the limits of what can be put into words at all, while sometimes words are
used deliberately to then shift their meaning (Mol 2006a; Moser 2010). In this form, cri-
tique articulates other ways of living with bodies, their pleasures and pain, for instance by
providing ‘good care’ (Pols 2004) and ‘enacting appreciation’ (Pols 2005), rather than
offering ‘choice’, ‘autonomy’ or ‘control’ which are the ideals celebrated in liberal
social theories, and public and media discourses. Instead of unpacking truth claims
made about bodies (as it is done in the first repertoire of critique), scholars in the
fourth repertoire seek to interfere with daily practices of livingwith bodies and contribute
to generating better ways of doing so. The scholar, in this case, makes visible what
becomes usually othered, articulates heterotopias (Foucault 1986) that exist but are
neither visible nor attended to in the West. Critiquing, in this strand, is done by articu-
lating the othered.

This variety of forms of critique of biomedical practices shows that the anything-but-
neutral effects of the multiple relations between science, technology and society have
received extensive scrutiny in STS. And examples abound on the ways these repertoires
of critique have been mobilised in situated R(R)I initiatives. Constructivist critique has
shown how science policy has to be argued into place, and how these argumentative pro-
cesses are crucial to unpack for RI (Popa, Blok, andWesselink 2020). Power-sensitive cri-
tique in STS has been foundational in marking the distinction between existing ELSA/
ELSI approaches to the implications of technoscience and the centrality in R(R)I of
entangling critique in emerging science and technology (Stilgoe and Guston 2017).
The practice of generative critique is central to current interdisciplinary R(R)I collabor-
ations (Smolka 2020a). And the emphasis on attending to alternatives has been high-
lighted as holding major methodological implications for R(R)I and its capacities of
grasping valuing processes in the making (Boenink and Kudina 2020).

But what happens when none of these repertoires applies to an empirically observed
configuration of science, technology and the medical domain? It is, we will show, not
only an occasion to expand the list of repertoires of critique developed in STS, but
also an opportunity to modestly reclaim critique in R(R)I practices.

Materials and methods

Our paper is based on two research projects on biomedical practices in Central Europe at
the beginning of the twenty-first century. Both projects had a traditional set-up in the
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sense that the STS scholar entered the field, observed biomedical practices in specific
sites, regularly visited these places, interacted with the experts, and, after leaving the
field, analysed findings for an STS and social science audience.

The first project (by Luca) studied research practices of epigenetics; that is, the study of
functional modifications of DNA due to environmental factors, material exposures and
life experiences, which have consequences for health risks and phenotypic development.
The focus of Luca’s research was on the sociotechnical configurations of the epigenetics
lab (e.g. protocols, experimental systems, evidence, knowledge claims, etc.) that partake
in the reproduction of moral economies (Fassin 2012) of individual and collective
responsibilities for health in our societies. Data was collected between 2016 and 2018
in Switzerland by zooming in on epigenetic research and knowledge on parental and
intergenerational responsibilities for the protection of future generations’ health.4 The
specific questions on which we expand here relate to the practices of one of the labs
studied in this project, which is located at (what could be called) the ‘University of Swit-
zerland’ (UoS). The materials we employ draw from a set of interviews (n = 22), and an
additional round of data collection tailored to the specific practices of this laboratory
including: (i) in-depth analysis of the lab’s publications and of the literature on their tech-
niques; (ii) several week visits for both informal and formal observations of laboratory
procedures, experiments and meetings; (iii) exchanges with lab members and the prin-
cipal investigator (PI); (iv) one final in-depth interview with the PI exploring themes
emerging from previous interviews, observations and analyses of the lab’s work.5

The second project (by Anna) investigated medical practices through the example of
one medical speciality, nephrology which deals with kidneys and their diseases. The
project focused on the enactment and care of a value, namely quality of life, in the clinical
practices of nephrology (Dussauge, Helgesson, and Lee 2015; Mol, Moser, and Pols
2010). It analysed how, in this process, particular politics of living and dying with
chronic diseases unfold at the beginning of the twenty-first century (Wahlberg and
Rose 2015). Data was collected between 2016 and 2018 in Austria in two hospitals, in
which the internal medicine section included a nephrology department.6 They will be
called here the City Hospital and the Mountain Hospital. Daily, mundane practices of
providing health care to patients with chronic kidney disease in the two units were
recorded through participant observation for 32 days. As nephrologists had set up in
both places projects to, as they stated, ‘improve their patients’ quality of life’, semi-struc-
tured, formal and informal interviews with the persons involved in the projects were
carried out: physicians (n = 5), nurses (n = 5), and a psychologist (n = 1). With two
physicians respectively two follow-up interviews were conducted. In addition, docu-
ments that had been produced during the development of the projects were collected
and analysed. Materials on these clinical nephrology practices was contextualised
through participant observation at national and international nephrology and nephrol-
ogy nursing conferences (n = 3) and interviews with key stake holders in Austrian
nephrology (n = 5).7

While there exist several differences between epigenetics and nephrology, between ‘the
lab’ and ‘the clinic’ (Mol 2002), comparing notes of observations offered us the realisation
of striking similarities across these two settings. We had observed how, both in epigenetic
research in Switzerland and nephrology practice in Austria, most professionals were con-
cerned with getting along in their day-to-day work. They practiced the dominant,
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mainstream approaches to scientific knowledge production and performed the archety-
pical kind of modern biomedicine. Yet, some professionals offered us a different creative
craft, which was made up of critical reflections about mainstream practices in their field.
Of note, these outlooks on their practices were neither formulated in the precise jargon of
social scientists, nor were they just a discursive, if not rhetorical, acknowledgement of the
pertinence of critique. Rather, they were a reality to enact on a daily basis: they fuelled
into practices meant to ‘improve’ research and clinical practice in the face of critique.
In the remaining, we present two exceptionally outspoken and active biomedical
experts and the projects that they came to set up in their work.

Marie Dupont’s lab and their protocol for environmental enrichment

Marie Dupont is a renowned epigenetic scientist who identifies as neuroepigeneticist, due
to her doctoral studies under the supervision of a Nobel laureate neuroscientist and her
extensive track record in research on the epigenetics of stress. When Luca first met her
for an interview in 2016, she coordinated since more than a decade an epigenetics lab-
oratory at the UoS (henceforth the UoS lab) working on the transgenerational epigenetic
inheritance of ‘early-life stress’8 in a mouse model. Known as ‘behavioural epigenetics’,
this field of research investigates the long-term, potentially even multigenerational,
effects on behavioural phenotypes, neural functioning and gene expression of adverse
early-life experiences and the social environment.

In the UoS, ‘early-life stress’ consisted of a protocol for repeated and aleatory three-
hours-per-day separation of the mouse dam (F0 generation) from its pups (F1 gener-
ation) during the weaning period (the first twenty-one days of a mouse’s life). Added
to this separation events were also stress conditioning protocols to which the dam was
subjected during the same timeframe. The induced maternal stress produced behavioural
alterations in the parenting of the dam (e.g. nursing, licking and grooming), which – as
Marie Dupont, her team and others observed – resulted in turn in behavioural patterns
and molecular/metabolic (epigenetic) alterations in the pups. These predispositions
could also be passed across several generations through the germline. Scientists at
UoS, like others elsewhere, postulated that gene-environment interactions resulted in
particular patterns of behaviour, cognitive skills, personality traits and mental health
(Sandi and Haller 2015). In addition, the research at UoS was a prominent example of
studies postulating a transgenerational transmission of epigenetic modifications
(Bohacek and Mansuy 2015). Epigenetics in the context at issue was the study of molecu-
lar events that govern the ways nurture (i.e. early-life experiences and the social environ-
ment) shapes nature (i.e. the functioning of an organism’s genome) in ways that affect
health and behaviour across multiple generations.

This emphasis on molecular differences as explanans of stress-related disorders
became a socio-politically relevant observation when translated into strategies of inter-
vention into the epigenome. While following members of the UoS lab, Luca came to
learn that the most widely used approaches to the reversal of these differences (and
the disease predispositions they are taken to signify) consisted of the use of specific
classes of drugs known to act on the epigenetic machinery, such as DNA methyltransfer-
ases (DNMTs) and histone deacetylases (HDACs) inhibitors (Day 2014; Szyf 2009). And,
in fact, both Marie’s lab and others had successfully targeted the epigenetic machinery of
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stress- and trauma-related disorders with so-called epi-drugs and epi-nutriceuticals
(Naidoo, Martínez-Iglesias, and Cacabelos 2022). An informant giving a talk at a confer-
ence hosted by Marie’s group in 2017 summarised this dominant form of imagination
and practice of intervention in the following way. The typical solution to the mixed
social and biological patterning of stress-related conditions offered by epigenetics has
two main features, he argued. First, scientists disentangle the precise mechanistic path-
ways, and therefore the heterogeneity, of disease aetiology of psychiatric disorders.
Each traumatic experience may have its own epigenetic signature. Second, and most
importantly to this expert, these molecular traces of (adverse) experiences can be the
target of pharmacological interventions: when traumatised, he rhetorically concluded
his talk, ‘you can come to me and I’ll give you a drug’ (Fieldwork notes, August 2017).

The interview guide with which Luca had entered the UoS had been thoroughly
imbued with STS literature on biomedical research that had emphasised how the norma-
tive and the epistemic mutually shaped each other to become an influential source of bio-
power (e.g. Rabinow and Rose 2006). The interview guide had, in other words, been
influenced by the second repertoire of critique we encountered in the previous section.
But, as Luca’s conversation with lab members went on, Luca became increasingly
aware that their practice could not be fully grasped as a source of biopower that
others had previously described. The UoS lab did not expect molecular, individual-
based interventions to be the only significant strategy of intervention into the bio-
social patterning of stress-related disorders. During a hot summer afternoon visit,
Marie had given Luca one hour of her time to discuss about epigenetics and how
these experimental practices feed into discourses of biomedical intervention into
complex bio-social phenomena such as stress, or individual responsibilities to protect
our epigenome for the sake of future generations. As the conversation was coming to
an end, Marie elaborated on the need to stretch her science of the molecular marks of
adverse social experiences beyond molecular and individual-based repertoires of inter-
vention. While these study designs were easier to publish, she argued, it remained
unclear how much they could lend legitimacy to the, in her view, much-needed social
interventions into the structural causes of these stressful experiences. Cutting off
Luca’s wrap-up of the conversation, she elaborated:

MARIE: In an ideal world, epigenetics should make us more aware of the consequences of
our acts, what we do, or we are brought to do, and especially of the environment.
[…] But we often prioritize other interests as scientists. We are far from the ideal
world in which we will put all of this to work as it should…

LUCA: A very positive note to end our interview… [I laugh]
MARIE: [She laughs]… True, let me tell you about the potential of reversibility. We did a

proof-of-principle study [in our model] showing that an enriched environment
– more toys, more activities, more food – for the father could remedy to its
trauma and prevent the transmission in the progeny. A phenotype that was
reversed in a couple of weeks, from weaning to adulthood! (Interview 1)

In the quote, Marie clearly hinted at her dissatisfaction with mainstream strategies of
intervention into the epigenetic marks of ‘early-life stress’. She questioned them by point-
ing to the ‘interests’ of scientists that, as she elaborated in the conversation, often lean
towards the search for pharmacological remedies more than the acknowledgement of
the structural and social origins of these effects. She voiced what STS scholars have
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pointed out in numerous ways: if this version of epigenetics takes issue with the entan-
glement of ‘the social’ and ‘the biological’, how come that the ‘varied, contingent and
multi-factorial’ nature of this entanglement gets lost in scientists’ operationalisations
of these phenomena (Chung et al. 2016, 180)? How is it that epigenetic knowledge of
‘how life events and environmental exposures are literally embodied’ fails to highlight
the specific ‘historical, social, political, and environmental realities’ producing these
effects and offers only a molecular representation of these phenomena (Lock 2013,
292)? Much like STS scholars, but on different grounds, Marie warned that molecular
endpoints of experiences could be treated with different strategies of intervention, thus
positioning them differently in the public translation of epigenetic knowledge. And
this, because epigenetics is supposed to precisely underline the contribution of (material,
social) environments to human health and illness (Landecker and Panofsky 2013). In
other words, Marie had crafted something resembling to a biopower-based critique of
her practice that, while without its name, still pointed to the biases built into mainstream
epigenetics and their socio-political reverberations.

Not only, however, didMarie argue thatmainstream epigenetics science was problematic.
In the second part of the quote, she brought up that her team had set up a different arrange-
ment of equipment, technologies, material environments, human and non-human animals
to depart from these mainstream approaches. They had done a ‘proof-of-principle study’
to probe the importance of contextualising epigenetic findings and uncover avenues for
health intervention beyond molecular and pharmacological treatment of these effects.
They had done so by developing a protocol for so-called environmental enrichment.

Protocols for Environmental Enrichment (EE) in animal experimentation have a long-
standing history in neurosciences (Hannan 2014; Nelson 2016). In the UoS lab, EE con-
sisted concretely of an intervention into the housing conditions of laboratory animals,
which was directed at offering them a more stimulating environment than the standard
caging. EE was practiced through a two-floored cage, far bigger than the standard one,
which was composed of different modules providing sensory, cognitive and physical
stimulation to the mice. Besides a compartment with running wheels for physical exer-
cise, the cage was made of a maze (for cognitive stimulation) and a compartment with
food. Also, the cage could host up to six mice, allowing the animals to enjoy interactions
and to associate in group behaviours that were impossible in the standard cages of the
laboratory. Most importantly, the EE cage enabled UoS scientists to modulate the ‘aber-
rant’ epigenetic marks of early-life experiences and prevent their transmission across
generations in a very different way. They published only (what they called) a proof-of-
principle study: namely, an article which was the first of this kind in behavioural epige-
netics reporting on preliminary evidence of the efficacy of this environmental interven-
tion in reversing the epigenetic marks of early-life stress. Administering this intervention
in the controlled environment of the lab could not only reverse these epigenetic modifi-
cations, but also their behavioural correlates, and prevent transmission of these modifi-
cations across generations.

The UoS lab, thus, developed EE as a therapeutic alternative to the popular option of
pharmacological treatments of stress-related conditions in epigenetics. Marie and col-
leagues used this technique to demonstrate a different way to tinker with the reversibility
and malleability of the epigenome: one that emphasised interventions in the material and
social environment for the prevention of the long-term effects of stressful experiences. In
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Marie’s voice, EE was a reminder that the problem of early-life stress and its conse-
quences for health lay in ‘the social interactions’ and ‘living conditions’ of our societies:
‘EE means thinking systemically about portions of our society that are regularly fru-
strated because of jobs, educational system, lack of opportunities’ (Interview 2). In the
idiom of this paper, instead, EE exemplifies how the actors can inject critique within
the mangle of their practice.

Intermezzo: critiquing mainstream practices from within

The biomedical experts whom we encountered during our fieldwork did not engage in a
collaboration with us, the social scientists. We did not, in line with the third repertoire of
critique in STS, experience disconcerting moments, destabilise dominant enactments of
problems, and elaborate other solutions, or ways of seeing and re-doing these issues. Nor
were all the practices going on in the epigenetics laboratory (and the dialysis unit, as we
shall see) substantively different from dominant patterns of practice. This took away
from the toolbox of the social scientist the possibility to put alternative practices and
their logics into words and lead the way into an articulation of heterotopias, like done
in the fourth STS repertoire of critique. We did, according to the first repertoire of cri-
tique, highlight the constructivist features of the epistemic and normative dimensions of
epigenetics and nephrology. However, we were not the only ones concerned with the
mediated characters of biomedical entities and their socio-political reverberations (per
the second repertoire of critique). Instead, in the epigenetics laboratory at the UoS
and Marie Dupont’s encounter with Luca – much like (as we will see) in the dialysis
unit of the City Hospital and Eva Doblinger’s exchanges with Anna – different forms
of critique had already crystallised within a set of practice. They had been initiated
and voiced by leading practitioners in these settings, and involved an extended
network of colleagues, tools, patients, humans and non-human animals. This critique
did not have the guise of social sciences scholarship, nor did it require social scientists
to put it into words, nor was it generated in a collaborative setting: the mainstream
ways of doing were already unsettled before our arrival, the routine practices questioned
and diverted, and the economic and political agendas of the fields built into these prac-
tices already tweaked to match the demands of critique.

Marie Dupont and Eva Doblinger (whom you will encounter below) exemplify that
there are experts who are not only reflexive practitioners (Schön 1984); namely,
experts who think about what they are doing while doing it, for instance, during meth-
odological discussions on the limitations of a study (in a laboratory) or in ethics round
table meetings (in a hospital).9 Marie Dupont and Eva Doblinger are experts who recog-
nise the systematic biases, errors, and suffering created and perpetuated through the
mainstream practices of their fields – like the second repertoire of critique in STS
does. They voice these observations when interviewed by a social scientist. To be clear,
this is not tantamount to say that they are radical scientists or marginal practitioners
against the tide. These actors set a distance between themselves and the problematic
aspects of their field, while being fully integrated in their respective biomedical fields.
They rather testify of a capacity to maintain a conflictual and opportunistic way of
doing mainstream biomedicine: one can be well-established in a field while using such
a position to demarcate oneself from colleagues. Crucially, these biomedical experts
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present an emic analysis of the perpetuation of power relations through their practices.
This is the reason why we call it ‘critique from within’:10 as the critique, in this case, is
voiced by the expert. It emerges from within biomedical practices rather than being
brought to the practices by the social scientists.

The consequence that this critique from within yields for the social scientist is that s/
he feels, in the first instance, speechless. Being confronted to critique from within trou-
bles at first the analytical posture of STS scholars. How to react to an actor’s own craft to
reflect, question, and criticise? Are these critical reflexivities simply an actor’s self-decep-
tion of difference, merely a rhetorical commitment? Or, on the contrary, do these critical
reflexivities solve all problematic normative dimensions of biomedical practices? Do they
make STS redundant in these contexts? Rather than dismissing these critiques as merely
rhetoric, benign and inconsequential (cf. Latour 2004), we propose to empirically inves-
tigate and analytically approach these practices, especially when it becomes clear that
they are not simply an artefact of interviewing, but rather translate into concrete alterna-
tives of technoscientific practice that pre-dated the arrival of the STS scholar.11

In fact, in addition to being voiced by the expert – which is the first defining feature of
‘critique from within’ – this critique also has a substantive practical reach: what we con-
sider the second of its defining features. These enactments of critique are not merely a
rhetorical, or at best discursive commitment. Marie Dupont and Eva Doblinger exem-
plify, rather, how the recognition of the biases, errors and suffering engendered by
science, technology and the medical domain can translate into novel practical configur-
ations of these fields. To be clear, again, the credit of these socio-technical alternative
configurations still depends on their abidance to the material and theoretical contri-
vances of Marie Dupont and Eva Doblinger’s respective fields. While narrated as novel
and digressive configurations from mainstream forms of knowledge-making and pro-
visions of healthcare, these practices stay within the limits of their disciplines. Yet,
these configurations are different enough to ground alternative social, political and
ethical practices and realities. Experts who have taken note of the perpetuation of
power relations through mainstream biomedical practices develop here projects in
place of routinary approaches that have the very explicit intention to remedy or at
least mitigate the problems of mainstream practices.12 Critique from within is, thus,
within in a second sense: It consists of an analysis of the biases, errors and suffering of
mainstream practices that translates into concrete, situated, local constructions of socio-
technical material alternatives by a group of experts. It is a two-tiered enactment.

Critique from within reveals that biomedical experts can present a coherent analysis of
the perpetuation of power relations and suffering through the mainstream practices in
their fields. A form of critique that, although moving from different premises, is akin
to the analysis the STS scholar would be inclined to make. Does this leave the STS
scholar speechless? In other words, what is it then that the STS scholar can still add?
Is critique from within an alternative, a replacement, or an opportunity for STS scholar-
ship? What is it, if anything, that STS can add?

Eva Doblinger’s SupportivNET-project and its effects

When Anna met Eva Doblinger in 2016, she was working as a senior physician in the
nephrology department of the City Hospital, one of several communal hospitals in a
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larger town in Austria. Unlike the city’s prestigious university hospital’s nephrology
department which had a transplant centre and hosted a lot of clinical research, the
City Hospital’s nephrology department consisted only of an internal ward, an outpatient
clinic, and a dialysis unit. Having started working in the City Hospital as a nephrology
resident in the 1990s, Doktor Doblinger was in 2016 leading the dialysis unit. Dialysis
is the extraction of waste products such as calcium, potassium and urea, and excess
fluids from the blood. It replaces lost kidney function. In the form of haemodialysis,
which is the most widespread treatment modality, it is performed with a haemodialysis
machine three times a week for four hours in a dialysis unit. The patients whose kidney
function is replaced in Austria as elsewhere in Europe are mostly in their late 60s and 70s
and have entered renal failure due to type 2 diabetes, hypertension and/or adipositas. As
the treatment is a highly taxing procedure for the body, patients age rapidly. Life expect-
ancy on haemodialysis in 2016 in Austria was approximately 2 years (Österreichische
Gesellschaft für Nephrologie 2016).

Haemodialysis four hours three times a week was the treatment that was provided day
after day in the dialysis unit of the City Hospital. Every morning, when the first round of
about 15 patients arrived in the unit, the dialysis nurses connected patients’ catheter or
fistula to lines that led to the haemodialysis machines, discussed with them the amount of
fluid to be extracted during the dialysis run, and started the run. Eva Doblinger or the
junior physician working in the unit, then, came to see the patients during their run,
asked how they were doing and discussed minor and major issues. After four hours,
the nurses disconnected from the haemodialysis machine the patients, who would
return two days later for the same procedure, in a cycle of runs and breaks, to be repeated
over and over again. By providing haemodialysis to around 65 patients whose kidneys
had stopped functioning, day after day nephrologists and dialysis nurses sustained
these patients’ lives. By employing technologies, they performed the archetypical form
of modern biomedicine: curing disease or, if this is not possible, keeping bodies alive
for as many years and days as possible.

Parallel to this routine of providing life-prolonging haemodialysis, Doktor Doblinger
had responded to the technical innovation of the haemodialysis machine. More specifi-
cally, she had responded to the context within which this technology is put to use having
changed drastically. Differently from the 1950s and 1960s the haemodialysis machines
were no longer a prerogative of a couple of centres in Europe and Norther America
that used them to stave off the death of young adults who had entered renal failure
due to mercury poisoning or illegal abortions. Nowadays, haemodialysis machines
were available all over Europe for the treatment of a, as already mentioned above,
elderly, often frail and multi-morbid patient population. What Doktor Doblinger had
done was to set up a project in the dialysis unit of the City Hospital for the provision
of a different kind of health care. She had called the project at first ‘palliative renal repla-
cement therapy’, but the word ‘palliative’ had evoked, so she relayed to Anna, too many
associations with death and dying. She had, thus, quickly changed it to ‘supportive renal
replacement therapy’, SupportivNET, thus referring to the non-invasive treatment of
renal failure through medication and diet. Doktor Doblinger had come to develop the
project when she had rotated to the inpatient ward, which is where dialysis and other
patients become admitted when their health status deteriorates. It is a ward where, on
average, one patient dies every week. There, she saw that patients who would pass
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away soon were not informed about the approaching end of their life. In parallel, nurses
were relieved when a patient who was in the process of dying had not passed away during
their shift. The SupportivNET project’s aim was to change the classical treatment goal of
‘quantity of life’ to ‘quality of life’ and ‘reduction of suffering’ for all those patients for
whom, due to their age and/or co-morbidities, according to international data, this pro-
longation of life was not or only minimally achievable. As stated by the project proposal,
this aim was broken down into four points:

1. Identification of patients for whom an initiation or a continuation of dialysis does not
provide an advantage of prolonging life

2. Planning of future therapy with the sole goal to improve quality of life

3. Inclusion of the patient in the planning of such therapy through ‘shared decision making’

4. Planning ahead and documentation of the patient’s wishes regarding his/her end of life
(‘advance care planning’)

Thus, in 2016, next to standard haemodialysis treatment for four hours three times a
week for 65 patients, Doktor Doblinger and her colleagues were also providing suppor-
tive renal replacement therapy to five patients. This implied in the case of one patient a
dialysis length of three hours two times a week, for another patient instead of a definitive
initiation of standard dialysis a trial-and-error period of three months, and in the case of
yet again another one a withdrawal of dialysis altogether.

Doktor Doblinger had come to recognise how the standard use of life-prolonging
technologies lead to ‘death deviance’ (Timmermans 1999, 6) and produced ‘ruined
deaths’ (Oudshoorn 2020, 235) just like science and technology scholars had critically
pointed out. She had noticed the immense toll that was put on nurses when they were
expected to use medical technologies to continue life-prolonging therapies to dying
patients and the work that was needed on behalf of medical professionals to make the
use of technologies in such circumstances ‘meaningful’ – again, a point of critique that
exists in social sciences literature since the 1960s (Glaser and Strauss 1965; Sudnow
1967). Not only had she come to critique the immense suffering caused through the stan-
dard use of technologies to prolong life at all costs and in any kind of circumstance in
health care just like STS and social science scholars had done again and again (e.g.
Chan et al. 2018; Chapple 2010; Kaufman 2005). She had come to set up a different
use of technologies engendering an alternative form of modern biomedicine: caring
for bodies as they deteriorate and decline and, instead of focusing solely on the pro-
longation of life, enabling one with the highest possible quality for the days left. Like
Marie Dupont in her lab, Doktor Doblinger had questioned the mainstream biomedical
practice and had set up a sociotechnical, material, critical alternative to mainstream
nephrology and biomedicine more generally. When returning from a stretch of
fieldwork in theMountain Hospital where no supportive renal replacement therapy pro-
gramme had been set up, Anna remarked in front of Doktor Doblinger: ‘It’s hard to die
there’. Doktor Doblinger promptly corrected her, encapsulating her discontent with the
strong biomedical focus on extending life at all costs: ‘It’s hard to die everywhere!’ Anna,
who, in the line of the fourth repertoire of critique, had hoped to articulate alternative
practices that were verbally unavailable to practitioners themselves, was, in the face of
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this expert who questioned mainstream practices more radically than she did, lost for
words.

When confronted with biomedical professionals who themselves voice how main-
stream practices have built-in errors, are questionable on normative grounds and
produce suffering – the argument that STS scholars and social scientists have put
forward repeatedly – we found little meaning in perpetuating these arguments. What
began to catch our attention in the face of critique from within was instead how practis-
ing a critical alternative yielded concrete, specific, socio-material effects. Two of these
types of effects we draw out in the following, because they are central to the way in
which STS, we would argue, might engage with critical alternatives. We will illustrate
them through the example of the supportive renal replacement therapy program
running in the City Hospital. Let us introduce the first type of effects. These are effects
that are not necessarily positive:

Fieldnotes, 6th June 2017, annual conference of the European Renal Association, a confer-
ence centre, Madrid

Doktor Doblinger is leaving the room, in which she and I just attended a panel on ‘palliative
care’ in nephrology. “The last talk was good, but I missed the issue of language. I had a
patient from Egypt once,” she begins. “I wanted to withdraw her dialysis. She would have
been able to still visit her children and grandchildren. But I couldn’t find a way to get to
her. At some point, I met her daughter who explained that withdrawing dialysis would
mean for her Muslim mother ending up in hell! So I thought, ‘Well, maybe better not!’”

Running the SupportivNET in the dialysis unit in the City Hospital included organising a
‘shared decision making’ process, which meant offering different options to patients: to
continue standard life-prolonging haemodialysis four hours three times a week or to
reduce/withdraw dialysis treatment. This yielded problematic consequences. Presenting
patients with this ‘choice’ not only framed vulnerable people with erratic bodies as ‘con-
sumers’ who chose a product on a market that they liked or as ‘citizens’ who were in
control of their bodies and governed themselves and others (Mol 2008). More impor-
tantly, in this ‘conduct of conduct’ (Rose 1990), not all patients were equally able to
freely opt for, what staff considered, the ‘sensible’, meaning supportive treatment. The
elderly lady from Egypt and her unwillingness to withdraw from life-prolonging dialysis
for religious reasons exemplifies how patients with different religious, cultural or social
background aligned differently with health care options that the staff considered
‘futile’ and ‘costly’. Middle class, educated, white patients were in fact more likely to
opt out of life-prolonging treatment in the dialysis unit in the City Hospital like in
other places (Livne 2019). Although Anna did not observe health care staff starting to
explicitly classify patients, a differentiation emerged between patients who were ‘ration-
ally’ choosing to reduce futile treatment and those who acted ‘irrationally’. This might
have quickly slipped into an unspoken distinction between ‘good’ and ‘bad’ patients.
Running the SupportivNET program by enacting a shared decision-making process
did not simply offer patients a ‘free choice’. It rather engendered differentiation
among them, which in turn potentially reproduced and perpetuated social and/or cul-
tural differences as well as inequalities in health care.

Next to negative effects, there are others that are less problematic. Carrying out the
program not only changed the treatment and care that nurses and nephrologists were
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offering to their patients but also reconfigured the relationship between nursing and
medical practices. Let us re-join the unit:

Fieldnotes, 21st March 2017, dialysis unit, The City Hospital

It is 9.30 o’clock. In the social room have gathered for the daily ward round: Doktor Doblin-
ger (the physician on duty today), nurse Angelika, nurse Brigitte, nurse Rudolf and nurse
Susanne (the nursing staff equally on duty this morning), nurse Rebecca (the head nurse)
and nurse Marietta (the vice head nurse). We are sitting around the long table. Rebecca,
at the head of the table, closes the shift rooster, clears her throat, and states, “Good.” The
chatter dies down and nurse Angelika begins presenting the first patient, “Herr Piatnik –
nothing. Herr Fialka – he has an eczema.” Doktor Doblinger responds, “I have prescribed
Tavokort, a salve with cortisol.” Nurse Brigitte continues, “Frau Schöbel – her fistula is
gushing. She changed the bed linens yesterday and tended her garden even.” Everybody
nods. “Frau Novak – nothing.” And so the round continues.

As part of the supportive renal replacement therapy program, bimonthly ‘supportive
meetings’ had been introduced to identify patients who were too old and/or multi-
morbid to benefit from standard life-prolonging haemodialysis treatment. These
meetings had a particular format inspired by the project’s objectives. To move
from a ‘paternalistic’ to an ‘interdisciplinary’ mode of interaction, the meetings
were not held at the bedside of patients or in the corridor, not with a lot of
medical staff and solely the head nurse being silently present while doctors discussed
‘medical cases’. Instead, the meetings took place in the nurses’ social room on the
ward, around a long table, with one or two doctors present, and all nurses on
duty attending, including the head nurse or the vice head nurse, or both. Of note,
in this setting, the nurses were given the central task to present the patients to the
rest of the team. This interdisciplinary work format was not only used during the
‘supportive meetings’ that took place every other month tough. As it happened, it
became the standard format for the daily ward rounds as well, as the fieldnotes
from such a ward round meeting on an ordinary Tuesday morning above exemplify.
It took place in a sitting format with nursing staff outnumbering medical staff and
presenting patients in a narrative form. With this change in daily interactions
between professional groups in the ward came a change with regard to the centrality
of medical knowledge about pathophysiology, diagnosis, and pharmacological and
other treatments. This knowledge was no longer leading the conversation. Rather,
bodily, embodied, experiential and tacit knowledge about the patient, which the
nurses had collected, found its way into the daily assessments. The ‘gushing’ of a
fistula that a nurse had felt while connecting a patient to the dialysis machine, or
the informal knowledge about patients’ lives – such as the activities they had
pursued the previous days – all became an integral part of patient assessments.
Due to the reconfiguration of practice inaugurated with the SupportivNET,
medical knowledge became complemented by highly valuable nursing knowledge
(e.g. Mesman 2008; Pijkeren, Wallenburg, and Bal 2021), which would have other-
wise remained unattended to and rendered invisible (Star and Strauss 1999) in clini-
cal decision making. Running the SupportivNET-project had improved in this way
the health care that was provided not only to those patients who were part of the
project, but also to all the others taken care of within the unit.
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Second intermezzo: critical alternatives: collateral goods and bads

Some experts observe the biased, power-related and oppressive implications of their
mainstream practices and build socio-material, critical alternatives to these mainstream
practices. These can take the form of an experimental protocol or a pilot clinical project,
which carry out these critical alternatives and yield specific, concrete, situated effects.
These effects are not only the intended goals of the experiments or projects. There are
also effects that arise unintentionally and along the way. John Law, starting from the
assumption that realities are not given, but that practices perform realities, has called
attention to the ways in which practices enact realities ‘quietly, incidentally and along
the way’ (2009, 1). To capture these kinds of effects, he has introduced the notion of ‘col-
lateral’ realities (2009). Building on John Law, we suggest calling the effects that critical
alternatives set up by experts yield ‘collateral’ effects. Coupled with the insight of critique
from within, a focus on collateral effects invites attending to the local specificities and
consequences that characterise the non-trivial matter of re-assembling the realities of
technoscience. Under this view, critical STS scholarship adds then to its traditional
concern of dissecting the collateral realities of technoscience, the task of bringing
out the collateral effects produced by critique from within to produce socio-technical
change.

As the SupportivNET exemplifies,13 running critical alternatives yields at least two
types of collateral effects. There are effects that are highly problematic and may even
be obnoxious. The case of SupportivNET shows how the enactment of a ‘shared
decision-making’ in a clinical setting led to a (potential) differentiation between those
patients who made a ‘sensible’ choice (by foregoing or withdrawing treatment that
staff considered futile) and those who didn’t. By doing so, it came to (potentially) perpe-
tuate social inequalities within the health care system. The project shows, however, that
there are positive effects as well. The SupportivNET-project led to a change in the daily
routines in the ward. Through more equal interprofessional communication and the
inclusion of valuable nursing knowledge, the quality of care that was delivered improved
not only for those patients who received care and treatment within the frame of the
project – but for all of them. As argued by Annemarie Mol (2002), the ways practices
enact in different ways one disease entail enacting differently the ‘bads’ and ‘goods’ of
these lived conditions (176–177). In a similar vein, we wish to underline that carrying
out critical alternatives from within yields ‘collateral bads’ and ‘collateral goods’.

We argue that when experts themselves critique mainstream practices in their field
and run socio-material critical alternatives in their settings, the STS scholar neither
has to remain speechless nor just reiterate the critique the experts (and other STS scho-
lars) have already voiced. Rather, this situation is a possibility to study critique as it gets
enacted and taken up, to highlight what needs to be re-assembled, or even mitigated in
these processes, and to unpack the effects critique in a given setting actually yields. It,
thus, offers the unique opportunity to partake in a process of socio-technical innovation.

What is most urgent, we would like to suggest, is to attend to and systematically bring
out these specific, concrete, situated effects, the collateral bads and goods, that these criti-
cal alternatives yield. By doing so, we believe, critique from within adds to what STS has
been doing all along: empirically investigating and critically analysing the effects of
science and technology in society. The novelty lies in a specific focus on the generative
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affordances of critique that do not originate in the doing, writing, and thinking of STS.
We expand on what this offers to R(R)I in the following.

Discussion

In this paper, we have argued that there exists a largely understudied form of critique in
STS, which we have called ‘critique from within’. Critique from within is, as we brought
out above, a two-tiered enactment. First, it consists of an analytical uptake, on the side of
the actors, of the biases, errors, limitations, implications, and potential suffering that
result from mainstream scientific or biomedical practices. In a different idiom and
from different premises than critical scholarship, actors may have realised that their tech-
noscientific practices are far from neutral. Actors may produce critical discourses about
the problematic social dimensions of their practice. Second, such critique from within is
also a thoroughly pragmatic endeavour: beyond discourse, it translates into concrete,
situated, local constructions of sociotechnical material alternatives by a group of
experts. Such critique is then enacted in an alternative material-semiotic hybrid of bio-
medical research or care practice, with its own specific characteristics and objectives,
with specific technical and scientific affordances that are supposed to reverberate into
particular (alternative) social and political agendas. Being it an alternative configuration
of an epigenetics lab’s experimental systems or the supportive care programme of a
nephrology ward, critique generates an alternative from within the boundaries of those
biomedical settings.

Critique from within, we have argued, calls for an addition to the analytical readout of
the STS scholar and makes, we believe, STS perspectives even more relevant in the study
of technoscience. As we argued above, critique from within yields both collateral goods
and bads (Law 2009; Mol 2002). It is therefore important to underline that critique from
within is far from being a waiver of adversarial scrutiny, or an uncritical incorporation of
the actors’ claims into STS analysis. Critique from within rather demands scrutinising the
ontological politics of built alternatives (Law 2009). It not only casts light onto how prac-
tices may become at times different from the mainstream, all the while maintaining their
status of being internal practices to science and biomedicine. It shows first and foremost
the effects that arise if biases and suffering are sought to be mitigated by practitioners
themselves. It is, thus, a call to pay attention to the ongoing crafts and reflexivities of
the critique-inspired collateral realities of technoscience.

Most importantly, critique from within offers a novel way of engaging with R(R)I. R
(R)I practices may invite looking at the micro-politics and the tacit hierarchies, biases
and assumptions which dominate technoscience. Or they may be revelatory of unac-
knowledged power dynamics of technoscience in society when they take the shape of
ELSA studies. Or they can be brought closer to generating novel perspectives on inno-
vation when they build on the mutual engagement of social sciences and STEM perspec-
tives (Felt 2018). As Von Schomberg (2011, 9) argues, R(R)I can also be an interactive
process that brings critical scholars, societal actors and innovators together to produce
sustainability of innovation processes. In contrast, and taking up the idea of critique
from within, the task of R(R)I might become less to create responsibility conditions
(Felt 2017) for technoscientific innovation than to point out the specific craft of those
who have set up such conditions in their day-to-day practice. Rather than asking how
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to foster the experts’ willingness to include wider societal values and concerns in tech-
noscience, the approach to R(R)I inspired by critique from within might be a proactive
engagement with those critical actors who work on alternatives in science, technology
and the medical domain on a daily basis. This implies in a first instance a systematic reck-
oning with and seeking out of actors who already, and from within their practice, ques-
tion the standard practices in their fields. We are, certainly, not the first to record the
‘many forms of ‘bottom-up responsibility’ [that] are immanent to the everyday work
of scientists’ (Glerup, Davies, and Horst 2017, 321). However, our analytical emphasis
on critique from within is a reminder that scientists’ de facto responsibilities can be pro-
ductively engaged with beyond the institutional landscape and the governance of science.
Rather, these responsibilities may be also productive and generate changes led by the
actors, which can make up alternative sociotechnical configurations of science, medicine
and technology. When translated into a concrete R(R)I initiative, critique from within
might therefore reckon with the possibility that experts might already have set up respon-
sibility practices in their fields that call for attending to the specific collateral bads and
goods yielded by these responsibility practices.

STS researchers have long shown that technoscience is a gamut of epistemic, techno-
logical and value-laden practices that can be best understood from gaining insight situ-
ated within these specific settings. A myriad of agents, engagements, and reflexivities take
part in these sociotechnical processes. What we have argued here is that some actors
question the taken-for-granted features of science and technology and enact critical
insights within the boundaries of the field. For them, we need a more modest approach
to the critical entanglements between science, innovation, technologies and the medical
domain, which requires abandoning critique as a prerogative of codified disciplinary
scholarship. Critique from within then becomes the analytical lens that could magnify
the potential and pitfalls of these practices for responsible research and innovation in
society.

Notes

1. We build on the definition of R(R)I proposed by von Schomberg as ‘a transparent, interac-
tive process by which societal actors and innovators become mutually responsive to each
other with a view to the (ethical) acceptability, sustainability and societal desirability of
an innovation process and its marketable products (in order to allow a proper embedding
of scientific and technological advances in our society).’ (Von Schomberg 2013, 19) We are
using the acronym R(R)I without any specific commitment to rival definitions of responsible
innovation. We consider it the most inclusive version representing both Responsible Inno-
vation and Responsible Research and Innovation.

2. The Kuhnianization and/or Latourization of STS (we owe the formula to Lynch 2012) has
been the hallmark of the field for several decades. However, in the last two decades, it has
admittedly run out of steam, as Latour deplores in his later work (2004). These radical
anti-realist stances fuel too often into strategies to adverse ‘truth’, instead of constituting
critique of an idealistic version of science. Thus, Latour’s later work is an invitation to
re-orient STS critique away from these matters of fact towards so-called matters of
concern.

3. Jörg Niewöhner (2015) has distinguished ‘collaborations’, in which the aim is an interdisci-
plinary shared outcome, from ‘co-laborations’ in which joint, non-teleological epistemic
work produces disciplinary reflexivity. In contrast, Felicity Callard and Des Fitzgerald
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(2015) have introduced the notion of ‘experimental entanglement’ to emphasize the open-
ness and, thus, excess that engagements with natural scientists hold. For an overview over
the debates on interdisciplinarity, STS and critique see Callard and Fitzgerald (2015).

4. Following Swiss regulation, the project did not require any specific ethics approval, besides
the validation of a data management plan (approved by the Swiss National Science
Foundation).

5. A previous publication by Luca reports more extensively on this bit of fieldwork (Chiapper-
ino 2021). The publication documents how scientists navigate the tension of doing a post-
genomic science (i.e. a science that studies openness to the environment and the plasticity of
biology) while feeding into problematic individual-oriented representations of body-
environment traffic, biology and health.

6. Following Austrian law, an ethics approval was deemed exempt.
7. For a detailed analysis, drawing on a care-in-practice approach, on the ways in which in

mundane goings-on in a dialysis unit quality of life is improved, see Mann (2021).
8. We refer to the original publication firstly reporting on these observations (Chiapperino

2021) for considerations about the artificiality and language slippages that belong to the
practice of studying complex psychosocial phenomena, such as human stress in the
highly artificial and controlled conditions of the behavioural epigenetics lab. For the
complex relations between words and practices, see Mann and Mol (2019).

9. This is one definition of ‘reflexivity’ next to many others that have been developed in STS.
For a discussion of forms of ‘reflexivity’ in responsible innovations, see Stirling (2006);
science and technology studies more generally, see Lynch (2000).

10. The distinction between ‘inside’ and ‘outside’, ‘emic’ and ‘etic’, is itself not stable. For an
analysis of the relation between the social scientific observer and the world she observes,
arguing for attention to the ever-shifting relations between the two, an ‘emetic’ position,
see Bruun Jensen (2019).

11. As we are going to explore in the second intermezzo, critique from within crucially adds to
the productive and generative affordances of STS scholarship.

12. While Marie Dupont exemplifies how a biomedical expert leading a group in a prestigious
institution voices critique, Eva Doblinger, as will become clear in the next section, shows
how a practitioner who neither works in a distinguished place nor heads an entire depart-
ment is equally able to question mainstream practices. How biomedical experts enrol others
for the enactment of alternative socio-material practices is, thus, a question to investigate
empirically. For an analysis of the case of Eva Doblinger, see Mann (forthcoming).

13. For a kin analysis of (what we call here) the collateral effects of the use of environmental
enrichment in the UoS lab, the reader can consult Chiapperino 2021, 61–63.
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