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Towards a New Ethos of Science or a
Reform of the Institution of Science?

Merton Revisited and the Prospects of Institutionalizing the
Research Values of Openness and Mutual Responsiveness

René von Schomberg?

3 RWTH Aachen University, International Centre for Advanced Studies, Kate Hamburger Kolleg, Aachen, Germany.

Rene.von.schomberg@khk.rwth-aachen.de

ABSTRACT

In this article, | will explore how the underlying research values of ‘openness’ and ‘mutual
responsiveness’, which are central to open science practices, can be integrated into a new ethos
of science. Firstly, | will revisit Robert Merton's early contribution to this issue, examining whether
the ethos of science should be understood as a set of norms for scientists to practice ‘good’
science or as a set of research values as a functional requirement of the scientific system to
produce knowledge, irrespective of individual adherence to these norms. Secondly, | will analyse
the recent codification of scientific practice in terms of 'scientific integrity’, a framework that
Merton did not pursue. Based on this analysis, and illustrated on the case of COVID-19 as a case
in which the institution of science was challenged to deliver urgently on societal desirable
outcomes, | will argue that promoting open science and its core norms of collaboration and
openness requires broader governance of the institution of science in its relationship with society
at large, rather than relying solely on self-governance within the scientific community through a
new ethos of science. This conclusion has implications for re-evaluating research assessments,
suggesting that the evaluation of the scientific system should take precedence over evaluating
individual researchers, and that incentives should be provided to encourage specific research

behaviour rather than solely focusing on individual research outputs.
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11 prcﬂ‘r to talk about ‘open
research and scholarship’
which explicitly clarifies the
inclusion of the social scien-
ces and humanities. Howe-
ver, in policy circles the term
open science is now consis-

tently employed.
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INTRODUCTION

Over the past decade, we have wit-
nessed a gradual and consistent evolu-
tion of research practices towards a more
open science (Miedema, 2021). This shift
has been driven by both internal expec-
tations within the scientific community
and external demands from research
policies. The European Commission
(2014 and 2015) and the National Acade-
mies of Science (2018) started to foster
open science in research policy with the
expectation that open science will:

Enhance credibility by addressing is-

sues of scientific integrity in an open

and transparent context.

Improve reliability through early and
effective data verification made pos-

sible by open science.

Increase efficiency by preventing
redundant research efforts and fos-

tering broader collaboration.

Meet societal demands by making sci-

ence more transparent and accessible.

The push for open science within the
scientific community has been further
reinforced by negative trends such as
slow publication processes, criticism of
the peer review system, and challenges
in reproducing research results (Nature,
editorial May 2016). Moreover, the urgent
need for open science outside the sci-
entific community has been highlighted
by the COVID-19 crisis, which exposed
the inefficiency of the scientific system
in responding timely to public concerns.
Against this back-drop, | defined ‘open
science? as the early sharing of knowled-
ge and data in open collaboration with
relevant stakeholders (von Schomberg,
2019; Burgelman et al., 2019). Transition-
ing towards open science is essential for
enabling responsible research and inno-
vation (von Schomberg et al., 2023; Owen

etal, 2021).

In this article, | will explore how the
underlying research values of ‘openness’
and ‘mutual responsiveness’, which are
central to open science practices, can
be integrated into a new ethos of scien-

ce. The key question to address is whe-

Towards a New Ethos of Science or a Reform of the Institution of Science?
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2 Many commentators of
Merton’s work have referred
to this norm as ‘communa-
lism’ because of its political-
economic connotations.
Communalism also appro-
priately refers to a commu-
nity of scientists which
produces communalized
products. Although commu-
nalism captures Merton’s
intention appropriatcb, 1
will employ Merton’s origi-
nal Wm‘ding for purcly his-

tOl‘iCﬂl reasons.
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ther practicing open science necessita-
tes a transformation of research cultu-
res. Firstly, I will revisit Robert Merton's
early contribution to this issue, examin-
ing whether the ethos of science should
be understood as a set of normative
guidelines for scientists to practice
‘good’ science or as a functional requi-
rement of the scientific system, irres-
pective of individual adherence to these
norms. Secondly, | will analyse the
recent codification of scientific practice
in terms of 'scientific integrity’, a fra-
mework that Merton did not pursue.
Based on this analysis, | will argue that
promoting open science and its core
norms of collaboration and openness
requires broader governance of the ins-
titution of science in its relationship with
society at large, rather than relying sole-
ly on self-governance within the scien-
tific community through a new ethos of
science. This conclusion has implications
for revaluating research assessments,
suggesting that the evaluation of the
scientific system should take preceden-
ce over evaluating individual researchers,

and that incentives should be provided

to encourage specific research behavi-
ours rather than solely focusing on indi-

vidual research outputs.

MERTON REVISITED

In 1942, Robert K. Merton, one of the
founders of the sociology of science,
authored a short essay titled The
Normative Structure of Science’, which
included a section called The Ethos
of Science' Merton described the ethos
of science as 'that affectively toned com-
plex of values and norms which is held
to be binding on the man of science
(Merton, 1942). He introduced the CUDOS
norms, consisting of communism, uni-
versalism, disinterestedness, and orga-
nized scepticism, as the institutional im-
peratives that comprise the ‘ethos of
modern science’. Here, | will specifically
focus on Merton's norm of ‘commu-
nismz2, as it bears an obvious relation-
ship to the norms of open science, such

as openness and responsiveness.

Towards a New Ethos of Science or a Reform of the Institution of Science?
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In his essay, Merton (1942) characte-
rizes communism as follows (quotations
are from the paragraph on communism
in Merton's 1942 essay).

‘The substantive findings of science

are a product of social collaboration

and are assigned to the community'.

Scientific knowledge is a common pro-
perty. The institutional conception of
science as part of the public domain
is linked with the imperative for com-
munication of findings. Secrecy is the
antithesis of this norm; full and open

communication its enactment’.

'Free access to scientific pursuits is a

functional imperative'

+ The scientist's claim to his intellectual
property is limited to that of recogni-
tion and esteem!. The institutional con-
sequence is that scientists pursue
originality and driven by a competiti-
ve quest for priority. However, 'the
products of competition are commu-
nized' It concerns a ‘competitive co-

operation’,

Throughout the years, scholars have
debated whether the CUDOS norms
represent values for the proper function-
ing of the scientific system (cognitive
functional meaning) or normative pres-
criptions and moral imperatives guiding
scientists’ behaviour within a lived ethos
(Stehr, 1978). It can be assumed that
Merton himself was aware of this ambi-
guity since he articulated communism
both as a functional imperative for the
institution of science to generate shared
knowledge for the public domain
through competitive cooperation, and
as an ethical norm governing proper
scientific conduct. Additionally, Merton
stated that the CUDOS norms are not
exclusive to science but can be present
in any social structure. There is no
demarcation criterion that distinguishes
science from non-science based on a
specific set of norms. The CUDOS norms
represent an ethos, an idealized frame-
work for the scientific community to stri-
ve towards rather than a fully attainable
reality. Merton did not intend to codify
these norms and recognized that actual

scientific practices may not always align

Towards a New Ethos of Science or a Reform of the Institution of Science?
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with the demands of this ethos. In other
words, Merton's ethos serves as a criti-
cal yardstick for assessing the behavi-
our of scientists. Just as Rawls appeals
to political and civic virtues of citizens in
his concept of the ‘public use of reason’
for a just and fair society (Rawls, 1993),
Merton's ethos of science relies on the
cultivation of scientific virtues by mem-
bers of the scientific community. For our
discussion, it is important to recognize
that the Mertonian norms can be viewed
both as values of the scientific system
for its proper functioning and as pres-
criptions for appropriate scientific con-

duct within the scientific community.

EXPLICATING THE NORM OF
COMMUNISM

Below, I aim to demonstrate that the
norm of communism presupposes sub-
norms of mutual responsiveness and
openness, with social collaboration
among knowledge actors as a logical

consequence.

Merton asserts that scientific know-
ledge is a result of ‘full and open com-
munication’ (as quoted above). He assu-
mes that scientific knowledge emerges
through the open sharing of outputs
produced by ‘competitive cooperation’
However, he does not delve into how
mutual understanding can be achieved
within the scientific community when
dealing with conflicting scientific find-
ings, ultimately leading to a shared
understanding that can reasonably
become part of the public domain. Whi-
le Merton explicitly considers ‘openness’
in the communication structure of sci-
entists, he does not elaborate on the
normative assumptions underlying this
open communication structure. Merton's
openness solely relates to the public
sharing and communication of knowled-
ge, even though he anticipates an even-
tual mutual understanding of scientists
in terms of ‘certified knowledge' Merton
stated: “The institutional goal of science
is the extension of certified knowled-
ge" (Merton, 1973, page 270). The Ameri-
can philosopher Charles Sanders Peirce

revealed the inherent communicative

Towards a New Ethos of Science or a Reform of the Institution of Science?
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presuppositions of scientific research
practices and communication in terms
of an involvement of community of inter-
preters (Peirce, paragraph 311), which
Habermas later generalized beyond

the scientific realm to communicative
action (Habermas, 1996). Habermas's
insight centres on the notion that any
serious contender of truth or normative
claims must engage in argumentative
praxis, counterfactually anticipating

a mutual understanding of context-
transcending claims (Habermas, 1996,
p.13). This implies a norm of mandatory
answerability to discussion partners.

In other words, members of the scienti-
fic community who aspire, counterfac-
tually, to adhere to Merton's norm of
communism and open communication
must be mutually responsive to one
another's insights. While Merton reduces
openness to openness to knowledge
sources such as publications arising from
competitive cooperation, a comprehen-
sive understanding of openness encom-
passes an openness and mutual respon-
siveness to any member of the scientific

community as a knowledge actor.

SELF-GOVERNANCE

OF SCIENCE THROUGH
COMPETITIVE COOPERATION
OR GOVERNANCE

BY CO-RESPONSIBILITY

OF KNOWLEDGE ACTORS?

Merton perceives scientific knowled-
ge as a product of social collaboration.
However, he fails to convincingly argue
that knowledge generation is the out-
comes of only this specific social colla-
boration at the aggregate level of the
system of science by means of compe-
titive cooperation with a common bene-
fit for the scientific community. The term
‘social collaboration’ should be unders-
tood more broadly. Merton's concept
of competitive cooperation pertains
to working within a scientific community
to primarily achieve individual goals
as a scientist, assuming that this is the
most productive approach for the sci-
entific system as a whole. On the other
hand, collaboration involves working
with other members of the scientific
community to produce shared research

findings and achieve collective goals.

Towards a New Ethos of Science or a Reform of the Institution of Science?
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3 8.0. Funtowicz and J.
Raverz (2015) concluded that
not only the production of
knowledge should be identi-
fied beyond the scientific
community but that also the
evaluation of the quality of
knowledge needs to be con-
ducted by an ‘extended peer

community’.
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The practice of ‘mutual responsiveness'
not only leads to knowledge production
through argumentative discourse but
also enables coordinated research
actions based on a shared understand-
ing of the subject matter. This can result
in interdisciplinary or transdisciplinary
research missions that go beyond the
boundaries of specific scientific disci-
plines, fostering knowledge generation
in diverse settings. If a scientific com-
munity embraces and acts upon the
norm of ‘openness, increased mutual
understanding of scientific insights and
collaborative research actions based on

such understanding become possible.

Merton acknowledges that social col-
laboration and the adoption of social
norms are not unique to the scientific
community but also exist in other social
contexts. He acknowledges that there
is no clear demarcation between scien-
ce and non-science in terms of norm
adoption. Similarly, we cannot distin-
guish science from other collaborative
contexts solely based on social colla-

boration. Consequently, we lack a ratio-

nal basis for categorically disqualifying
non-scientific knowledge actors from
engaging in scientific discourse, even
if they may not fully comprehend the
subject matter3. Science can be seen
as an institutionalized form of scientific
discourse, which might imply speciali-
zation in scientific discourses or coope-
rative truth-seeking processes. Howe-
ver, when collaborating within science,
we inevitably engage in normative dis-
courses regarding research goals and

priorities.

Merton's work primarily focuses on
science at the frontiers of knowledge
generation, rather than science's capa-
city to address societal problems. He
aligns himself with those who perceive
direct societal intervention in science
as a distortion of its nature, alluding to
the 'norms of pure science’ when des-
cribing the ethos of science (Storer,
1973, page ix). Merton's contribution can
be seen as a sociology of science that
abstracts from the contents of scientific
knowledge. Thomas Kuhn's The Structu-

re of Scientific Revolutions (1962) repre-

Towards a New Ethos of Science or a Reform of the Institution of Science?
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sents a subsequent phase in the recep-
tion of Merton's work, complementing
it with a sociology that examines the
contents of science and further articulat-
ing the dichotomy between cognitive
and social norms of science (Stehr, 1978).
While Merton explicitly denied the exis-
tence of a demarcation criterion based
on norms, post-Kuhnian sociology and
philosophy of science have failed to es-
tablish a conclusive cognitive demarca-
tion criterion. Paul Feyerabend's Against
Method (1975) ended a search for such
criterion. In line with Habermas' notion
of argumentative discourse and com-
municative action, we cannot effectively
differentiate between a scientist making
a truth-claim and an ordinary citizen
doing the same. However, if we wish

to give substantive direction to science
beyond the inherent growth of knowled-
ge pursued by ‘pure’ science, knowledge
actors inside and outside of science
must engage not only with truth-claims
but also with normative claims regard-
ing the ‘right’ direction for science. There-
fore, forms of social collaboration among

knowledge actors within and outside of

science are appropriate for any demo-
cratic society. In a post-Kuhnian and
post-Mertonian world, this is effectively
realized through various interfaces
between science and society, such as
science funding bodies, science com-
munication institutions, and technology
assessment institutions (Pereira et al.,

2017, Grunwald 2018).

Karstenhofer (2021) examines Merton's
norm of ‘communism’ in the context of
technology assessment practices within
the science-society interface and pro-
poses an expanded concept of com-
munism that goes beyond the bounda-
ries of the scientific community and
includes values such as ‘transparency.
Social collaboration in shaping the direc-
tion of science or aligning science with
research missions that produce socially
relevant outcomes becomes essential
due to the increasing number of socie-
tal challenges we face. Interestingly,
there is neither substantial scientific evi-
dence supporting the functional effecti-
veness of Mertonian norms in science,

nor there has been put forth any signifi-

Towards a New Ethos of Science or a Reform of the Institution of Science?
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cant proposals for a set of alternative
norms post-Merton (Storer, 1973). This
also applies to the recent call for open
science, where initial empirical evidence
supporting the claim that open science
makes research more responsive to
societal demands is lacking. However,
the situation has changed significantly
since the COVID-19 pandemic. It can
be easily demonstrated that the scienti-
fic community globally engaged in col-
laborative efforts related to COVID-19,
with millions of data submissions on
open data sharing platforms established
under public policy pressures (COVID-
19 Data Portal, See also the recent
commissioned study by Frontiers of
Spichtinger on the impact of Open Sci-
ence on Covid research 2024). This col-
laboration in open science mode was
instrumental in managing the pandemic
and expediting the development of
effective vaccines within an accelerated
period. Such collaboration cannot be ful-
ly explained by Merton's notion of com-
petitive cooperation. While Merton sug-
gests that social collaboration in the form

of competitive cooperation enables self-

governance of science at the aggregate
level, the COVID-19 case clearly de-
monstrates that self-governance was

not a viable option for research policy.

Social collaboration can take various
forms. It can occur at the institutional
level within the interfaces of science and
society without directly interfering with
the actual research process. However,
it does imply a shared responsibility of
societal and scientific knowledge actors
in steering science and innovation.

The European Union, for example, has
recently initiated funding for mission-
oriented research addressing societal
challenges (Horizon Europe, 2021-2027).
Beneficiaries of the EU funding program
Horizon Europe are required to envision
collaborative research and innovation
actions involving knowledge actors
from the Quadruple Helix, including
academia, industry, civil society, and
public authorities. This type of research
is characterized as co-designed and co-
created with stakeholders (Mazzucato
et al, 2020), extending the norms of

‘openness’ to encompass not only

Towards a New Ethos of Science or a Reform of the Institution of Science?
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knowledge sources but also knowledge
actors beyond academic science. The
requirement for mutual responsiveness
among knowledge actors within the
Quadruple Helix is particularly evident
in the co-creation of research agendas,
potentially enabling forms of anticipa-
tory governance and directing science
towards socially desirable outcomes
(Robinson et al., 2021). The process

of co-creation and co-design is guided
by sociotechnical imaginaries. That is,
as a set of visions sustained by infras-
tructures, practices, and more or less
shared meanings of social life which

in turn reveal futures that are desirable
for a society (Jasanoff & Kim, 2015, p. 4,
Nordmann, 2023). These imaginaries
portray desirable futures for society.
Societal-challenge driven mission-
oriented research can even revolve
around a socio-technical imaginary
itself. For instance, the notion of ‘smart
cities’ indicates what is desirable through
the use of technology and social inno-
vation and how cities should be mana-
ged (Tironi & Albarnoz, 2021). Social col-

laboration includes consensus-building

on problem definitions and the problem-
solving capacities we intend to employ.
On one hand, this can neutralize scien-
tific dissent, for the duration of the mis-
sions, which often arises due to
discipline-specific approaches and im-
plicit problem framings (von Schomberg,
1992, and 2012). On the other hand,

it can overcome one-sided problem
definitions prevalent in public policy set-
tings. For example, climate change
policy historically emphasized climate
mitigation strategies while neglecting
climate adaptation strategies (Stehr, von
Storch, 2023). The latter were relegated
to science funding programs and were
treated as ‘alibi' research, a body of
research that never constitute a basis for

policy advice (von Schomberg, 1992).

In an ideal scenario, knowledge actors
engaged in social collaboration within
mission-oriented research would share
responsibility for the potential impacts
and outcomes of their research. Ongoing
monitoring, foresight exercises, and
technological assessments can facilita-

te anticipation of these impacts. These

Towards a New Ethos of Science or a Reform of the Institution of Science?
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aspects reflect the broader concept of
scientific governance that Science and
Technology Studies scholars have em-
phasized in their work (Irnwin, 2008; Rip,
2018). Helga Nowotny (Nowotny et al.,
2001) has also emphasized the emer-
gence of a context sensitive science
based on an interactive and co-evolving

science-society relationship.

Therefore, we can conclude from
the review of Merton's work that a com-
prehensive governance of science
takes shape through various forms of
social collaboration, extending beyond
Merton's notion of competitive coope-
ration. Knowledge actors collectively
share responsibility for the anticipated

outcomes of research actions.

In summary:
+ The research norm of ‘openness’
should encompass both knowledge

sources and knowledge actors.

+ 'Openness’ needs to be further defi-
ned in terms of ‘'mutual responsive-

ness' among knowledge actors.

There are no clear demarcation crite-
ria for distinguishing knowledge

actors within and outside of science.

Social collaboration requires mutual
responsiveness to the normative
framing of research goals, thereby
providing substantive direction

to science beyond the mere growth

of knowledge.

Science governance involves a wide
range of knowledge actors engaging
in social collaborations with scien-
tists to achieve desirable societal

outcomes.

The case of ‘open science’ during the
COVID-19 pandemic illustrates that
self-governance of science was not

a viable option for research policy.

These observations highlight the im-
portance of social collaboration and co-
responsibility among knowledge actors
to steer science towards addressing
societal challenges and achieving desi-

rable outcomes.

Towards a New Ethos of Science or a Reform of the Institution of Science?
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SELF-GOVERNANCE OF THE
INSTITUTION OF SCIENCE VS
SELF-GOVERNANCE BY AN
ETHOS OF SCIENCE

Merton's assertion that the four
norms of science are not exclusive to
science is valid. He emphasized the sig-
nificance of cultural norms, particularly
the role of a Protestant ethic (Merton,
1973, p. 228). The interconnectedness
of specific norms within society and the
scientific community is relevant.
Schendzielorz et al. (2021) also connect
the scientific ethos with the democratic
ethos and conclude that the Mertonian
norms are best understood as a set of
procedural norms for self-governance.
However, Merton (1973, p. 273) argued
that science can be better fostered in an
open, democratic society than in other
types of societies. The norm of civic
participation in a ‘'democracy’is a lived
ideal for citizens, just as the norm of
‘communism'’is a lived ideal for the sci-
entific community. Both norms presup-

pose the value of ‘openness’

This highlights ‘openness' not as a
prescriptive norm but as a value of the
institution of science. Simultaneously,
‘openness’ is also an institutional value
of a democracy. If we primarily unders-
tand the norm of communism as an ins-
titutional value of science, then commu-
nism and openness become research
virtues for the scientific community
rather than prescriptive norms. Similarly,
‘voting' is considered a civic virtue in a
democracy, even though the institution
of democracy does not oblige individu-
als to vote. This line of thinking aligns
with Merton's rejection of codifying the
four norms, which can be seen as func-
tional for the operation of science and
therefore represent institutional values.
In this way, we can understand Merton's
formulation as a self-governance of the
institution of science through the adop-
tion of appropriate research virtues by

the scientific community.

In a post-Mertonian world, after
lengthy discussions among academies
of science, norms of ‘good’ scientific

conduct have been codified. For a long

Towards a New Ethos of Science or a Reform of the Institution of Science?

uonip3 e10eds uolyenON

12



Issue 6, 2024, 1-33

time, academies of science and funding
organizations primarily phrased these
norms in negative terms, focusing on
what constitutes misconduct in science.
For example, the US Office of Research
Integrity (ORI) defines research miscon-
duct as 'fabrication, falsification, or pla-
giarism in proposing, performing,

or reviewing research, or in reporting
research results' Eventually, the All-
European Academies adopted a set of
codified principles of research integrity
and incorporated them into the Euro-
pean Code of Conduct for Research
Integrity (ALLEA build on and extended
the principles and responsibilities set
out in the 2010 Singapore Statement
on Research Integrity which represen-
ted the first international effort to encou-
rage the development of unified poli-
cies, guidelines, and codes of conduct
world-wide (Singapore Statement

on Research Integrity). Since 2017, the
European Commission has recognized
the ALLEA Code as the reference docu-
ment for research integrity in all EU-
funded research projects and as a mo-

del for organizations and researchers.

It is worth noting that none of the
CUDOS norms have been included
in a code of conduct for researchers.
In fact, the code of conduct primarily
appeals to normative principles of
honesty, reliability, accountability, and
respect, with a focus on the quality of
scientists’ publishing behaviour rather
than their actual work in their research
fields. This focus on misconduct in
publishing arose due to the increasing
importance of publications for research
careers and funding. Furthermore, the
scope of codification is limited to mat-
ters of scientific integrity, even though
these norms or principles have been
described as fundamental to ‘good’
research practices. The responsibility
of the scientific community is described
as an overarching duty to ‘promote,
manage, and monitor a research cultu-
re based on the scientific integrity of
its members' (ALLEA, 2023). The imple-
mentation of scientific integrity is mana-
ged through self-regulation by the scien-
tific community. This contrasts with
Merton's conception of self-governance

of the institution of science in which
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self-governance of science is achieved
by a scientific community appealing to
the institutional values of science by sci-

entists adopting scientific virtues.

SELF-GOVERNANCE OF
SCIENCE AND EXTERNALIZING
ISSUES OF RESPONSIBILITY

The scientific community, represen-
ted by the Academy of Sciences, has
been more reactive than proactive in
formulating a set of norms for scientific
integrity. Only in 2017 did they adjust an
original draft of the code to address chal-
lenges arising from technological deve-
lopments, open science, and citizen sci-
ence. It is important to note that the value
of ‘'openness’ was added to the code
subsequent to the rise of open science
and citizen science. However, compared
to Merton's 1942 demand for ‘full and
open communication’, the 2017 Code is
still relatively weak on open science. The
European Code instead states among
other: researchers (.) ensure access to

data is as open as possible, as closed as

necessary' and ‘All partners in research
collaborations agree at the outset on the
goals of the research and on the pro-
cess for communicating their research

as transparently and openly as possible'

Merton rejected Intellectual Property
Rights (IPR) in research practices as a
violation of ‘communism’ and incompa-
tible with the integrity of the knowledge
production process, a concern not
echoed by ALLEA. Merton believed that
knowledge generation is a common
good, and the privatization of knowled-
ge was critically viewed even in the
1940s, though it was less prevalent than
today. Merton argued that personal
esteem and recognition for scientific
ideas should be the primary driving for-
ce. Only personal esteem and recogni-
tion for having originally proposed suc-
cessful scientific ideas is what should
matter and drive scientists in a compe-
titive cooperation for a quest of priority.
According to Merton, there is no better
recognition and reward for a scientist
than being named after a discovery,

such as Newtons gravity laws.
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Furthermore, it is worth noting that
the scientific community only agreed
on codes of conduct as tools for self-
governance due to external pressure
from science policy, science funders,
and societal demands. The scientific
community did not initiate the initiatives
to codify scientific practice themselves.
The community has long feared losing
control over its own governance to
societal interference, leading to a
delayed and limited response to ‘open
science’ after it was already adopted
a formal public policy (European Com-
mission, 2015). In a case of less public
attention, the scientific community did
not wish to give any substantial follow-
up to regulatory measures such as the
European Commission's recommenda-
tion to adopt a code of conduct for res-
ponsible nano sciences and nanotech-
nologies research (2008), a code which
stated social responsibilities for among
other human health, environmental
safety, and human rights, going far

beyond matters of research integrity.

Merton was equally worried about of
a form of ‘responsibility’ science should
not get burdened with. But he argued
for this position more consistently than
the Academies of Sciences, who stand
in his tradition, currently do. ALLEA silen-
tly embraces a broad set of IPR within
the research context while rejecting any
responsibility for the social outcomes
and impacts of science and technology.
Merton, on the other hand, argued
against holding science responsible for
outcomes it could not foresee or pre-
vent. He advocated for a ‘pure’ science
whose primary function is knowledge
growth, regardless of whether the resul-
ting knowledge proves beneficial to so-
ciety. In an IPR-free research context dri-
ven solely by scientists' pursuit of recog-
nition and esteem, the integrity of the

scientific system would be guaranteed.

He commented on the fear in the
1940s that new technologies would cau-
se a loss of jobs and the broad public
concern with the negative outcomes of
technological advance as follows (italics

are mine):
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‘Precisely because scientific research is not
conducted in a social vacuum, its effects ramify
into other spheres of value and interest. Insofar
as these effects are deemed socially undesira-

ble, science is charged with responsibility. The
goods of science are no longer considered an
unqualified blessing. Examined from this pers-
pective, the tenet of pure science and disinte-
restedness has helped to prepare its own epi-
taph. Battle lines are drawn in terms of the
question: can a good tree bring forth evil fruit?
Those who would cut down or stunt the tree of
knowledge because of its accursed fruit are
met with the claim that the evil fruit has been
grafted on the good tree by the agents of state
and economy’. (Merton, 1973, p. 263)

The state of science in 2023 is diffe-
rent. The sciences have evolved over
the decades post-Merton and are now
intertwined with societal and industrial
interests. Merton's image of science as
primarily aimed at explaining or unders-
tanding natural and social phenomena
has been subject to change, with many
sciences adopting an engineering pers-
pective. Biology, for example, now inclu-
des engineering practices that were uni-
maginable during Merton's time. Graig

Venter brought this to a point in an im-

pressive keynote lecture on the ques-
tion "What is Life' at a ESOF conference
in Dublin (Venter, 2012). His answer: ‘|
will understand it when | can create it"
Hence his preoccupation with engine-
ering a synthetic self-replicating living
cell. The engineering perspective has
permeated almost all natural sciences,
resulting in outcomes that are increa-
singly a matter of creation and design.
\We now even anticipate the social and
physical consequences of technologi-
cal products and use phrases like ‘safe-
ty by design’ (hanoscience) and ‘privacy
by design’ (computer sciences). This
engineering perspective brings the issue
of responsibility internally to science
itself, as the ability to create or design
implies responsibility for the outcomes.
The traditional full ‘externalization’ of
responsibility for the outcomes of the
science to politics and the economy

as Merton suggested is nowadays unte-
nable from the perspective of a respon-
sible engineer. This is also echoed in the
history of various codes of conducts,
national and scholarly societies of engi-

neers have adopted over time. These
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codes, in contrast with the code of the
Academies of Sciences, have not refrai-
ned from adopting social responsibiliti-
es, including addressing the safety and
welfare of the public and, most recen-
tly, adopting principles of sustainable

development (for a comprehensive over-

view, see Mitcham (2020), chapter 16).

This shift towards engineering prac-
tices within the sciences has resulted in
a less engagement with the research
value of ‘'openness’. Engineering scien-
ces often produce inventions rather than
scientific discoveries, and inventions are
closely associated with intellectual pro-
perty practices, as only inventions can
be patented, not scientific discoveries.
The engineering perspective integrates
better understanding of natural pheno-

mena with creations and inventions.

For example, Nobel Prize winner
Feringa's construction of a molecular-
driven 'nano car' demonstrates the con-
nection between inventions and a bet-

ter understanding of natural laws:

‘The driving force behind the project was the
desire to figure out how to get an entirely
synthetic, single-molecule system to move on
its own across a surface' (..) Probably future de-
signs will be different from what we show here,
but we have to demonstrate the fundamental
principles. (Citation of Feringa in Chemical and

Engineering News, 2011).

In a similar vein, Graig Venter has
‘figured out” how a better understanding
of biology contributed to the creation
of a self-replicating synthetic bacterial
cell. Graig Venter has filed dozens of
patents for his ‘inventions’ including
the generation of synthetic genomes.
(Venter, the Patents of Graig Venter).
The increasing specialization within
the sciences and the rise of engineering
have introduced issues of responsibility
explicitly into the sciences, particularly
in terms of responsibility for designs.
Consequently, this implies a decrease
in the importance of ‘'openness' for the
functioning of the system of science.
Mitroff (1974) formulated on the study
of Apollo moon scientists Mertonian
counter norms, e.g., particularism,

secrecy, organized dogmatism, and self-
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41 cannot extensively deal
here with the notion of open
innovation, which also effects
the engineering sciences
despite their ambivalence
towards openness. In parallel
to Open Science, Open inno-
vation is essentially based on
the innovation as a collabo-
rative networked activity.
Benkler (2017) adequately
summarizes and captures the
various shifts towards open
innovation practices where-
by innovation is primarily
an Clﬂcl'g(‘n[ pl‘OpCl‘[_\' 0{
knowledge flows, sharing,
and collective learning in
communities of‘pr;\cticc and
knowledge networks rather
than a result of traditional
individual and firm-based
innovations. Benkler (2017)
also notes a shift from pure
market-driven innovations
to innovations that are dri-
ven by social motivations

and pub]ic investment.
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interestedness. Instead of focusing on
knowledge generation and sharing,
engineers lay a greater emphasis on
knowledge mobilization and acquisition
to create things like nano cars or synthe-
tic cells. This shift reflects a departure

from Merton's concept of pure sciences.

However, we can view engineering
sciences as a form of science, which
relies on, and benefits from sciences that
aim primarily to enhance our unders-
tanding of natural and social phenome-
na. Therefore, the engineering sciences
are beneficiaries of a scientific system
that strives to be as open as possible4.
\With the emergence of ‘open science,
there is also a contrasting trend to the
trend of the uptake of an engineering
perspective, namely the emergence
of interdisciplinary sciences benefiting
or even basing itself on an open science
rationale. Climate scientists, for example,
seem to operate to a significant extent
on the basis of an open science rationa-
le of open data sharing. In this case,
empirical research has demonstrated

that climate scientists are still ethically

guided by Mertonian norms, but the
current system of science incentives
them to deviate from these norms with,
among other, ‘a tendency to withhold
results until publication and the intenti-
on of maintaining property rights (Bray &
von Storch, 2017). Paradoxically, these
relative open science interdisciplinary
research practices have emerged
against the background of an ever-in-
creasing specialization and proliferation
of disciplinary approaches in the scien-
ces post-Merton, based on specific epis-
temic cultures and specific paradigms.
These scientists see themselves predo-
minantly as members of a scientific dis-
cipline rather than the scientific com-
munity as such. ‘Openness’ becomes
then at best a virtue of a scientific disci-
pline. Karin Knorr-Cetina's anthropology
on epistemic cultures (1999) even put in

question the unity of the sciences.
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TOWARDS A NEW ETHOS OF
THE SCIENTIFIC COMMUNITY
OR AN INSTITUTIONAL
REFORM OF SCIENCE?

In light of these considerations, the
question arises: should we focus on self-
governance of the scientific community
through a set of prescribed norms or
on the self-governance of the institution
of science through a set of institutional
values? Theoretical discussions on this
matter may not yield a conclusive
answer. However, empirical evidence
dismisses the notion of self-governance
by either the scientific community or the

institution of science.

Firstly, it is evident that science
governance is influenced by a wide ran-
ge of knowledge actors who engage
in social collaborations with scientists
to achieve desirable societal outcomes.
This collaboration entails the civic virtue
of openness and demands for the parti-
cipation of knowledge actors in a demo-
cracy, aligning with the virtues of open-

ness to diverse knowledge sources in

science. It also signifies the willingness
of actors to share responsibility for the
anticipated outcomes of research and
innovation. Secondly, the issue of res-
ponsibility has not only been raised by
external knowledge actors but also by
the sciences themselves, which are
increasingly dominated by an engineer-
ing perspective. Instead of adhering

to the Mertonian norm of ‘disinterested-
ness' scientists and engineers advocate
their work in terms of its potential socie-
tal impact, for example, by taking on ‘14
game-changing goals for improving life
on the planet’ ranging from ‘advancing
personalized medicine to reverse-
engineering the human brain and ad-
dressing cross-cutting themes of sus-
tainability and joy of life' (Venter, Engi-
neering Challenges). Constraining the
issue of responsibility solely to science-
internal codified norms of scientific inte-
grity or to competitive cooperation
among knowledge actors for knowled-
ge growth, as proposed by Merton,
contradicts the empirical reality of the
215t century. In practice, we are evolving

towards a system of co-responsibility
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through social collaboration between
scientists and external knowledge
actors, as well as steering science in
the desired direction through science-
society interfaces, including science
funders, charitable organizations like
the Gates Foundation and technology

assessment offices.

THE CO-RESPONSIBILTY
OF SCIENCE GOVERNING
ORGANIZATIONS

Having settled the issue of self-
governance in favour of co-responsibility
between knowledge actors and science
governing bodies at the science-society
interface, we still face the question
on how we could now ensure that
our extended notion of ‘communism'’
in terms of openness and mutual res-
ponsiveness can be adopted by either
the institution of science as a set of
values, or by an extended ethos of sci-
ence of the scientific community. Con-
sistent with our analysis, any such a

change has to come from the science-

society interface. Research funders will
have here a responsibility as they co-
define the rewards and incentives sys-
tem together with the employers of sci-
entists. As science funders occupy a
significant role as co-responsible actors
at the science-society interface, they
must consider how to promote open
science if that is the type of science they
wish to foster. To address this question,
[ will first examine the evolving practice
of open science before returning to the

conceptual level.

During the largest Ebola outbreak in
history, a group of international resear-
chers sequenced three viral genomes
from patients in Guinea. The data was
made public that same month, and this
open scientific practice facilitated the
availability of experimental vaccines
within a short period. This approach
proved vital in combating relatively

smaller outbreaks in 2018.
The case of Ebola demonstrates that
when faced with a public health emer-

gency, it is crucial not to rely solely on
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5 The ‘reproducibility’ crisis
(in which scientists have
increasingly difficulties to
reproduce the research find-
ings of their colleagues)
comes together with a ‘pro-
ducrivity’ crisis which are
linked to an increasingly
competitive closed science.
Research effores (in terms
of financial investments)
have increased exponentially
during decades whereas
research productivity has
dropped dramatically. Bloom
et al. (2020) found that ‘since
thergsos, research effort has
risen by a factor of 23 — an
average growth rate of 4.3
percent per year’. However,
research producrivity (in
terms of economically viable
and socially desirable innova-
tions) has fallen: by a factor
of 41 (or at an average growth
rate of -5.1 percent per year’)

(Bloom et al,, 2020, p. 7).
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the moral initiative of a few researchers.
The institution of science demonstrated
a system-failure by its inability to res-
pond timely to urgent societal demands.
The conventional process of publishing
articles and patenting vaccines is inade-
quate in such situations. | have previ-
ously discussed how this system-failure
is associated with both a productivity
crisis and a reproducibility crisis in the

sciencess (von Schomberg, 2019).

Science governing organizations ini-
tially responded to emerging public
health issues such as Ebola and Zika
by addressing the system failure within
science in a limited manner. For exam-
ple, the National Institutes of Health in
the United States began requiring gran-
tees to make large-scale genomic data
publicly available no later than the time
of publication. The World Health Organi-
zation (WHO, 2015) advocated for a para-
digm shift in information sharing during
public health emergencies, moving
away from embargoes and toward open
sharing using suitable pre-publication

platforms. The WHO recognized that

patents on natural genome sequences
could inhibit further research and pro-
duct development, urging research enti-
ties to exercise discretion in patenting
and licensing genome-related inven-
tions to avoid hindering progress and
to ensure equitable benefit sharing.
The organization also called on scienti-
fic publishers to encourage or mandate
the public sharing of relevant data rather
than penalizing it. However, it was not
until the COVID-19 pandemic that sci-
ence funders, publishers, and industries
took more rigorous steps toward open
science under pressure from public

authorities and funding institutions.

The system-failure of the institution
of science to deliver timely on socially
desirable outputs, such as vaccines,
underscores the need to move beyond
relying solely on the moral initiative of a
restricted group of researchers. \We can
not just simply extend Mertonian norms
with an extended set of codified norms
which included norms for ‘openness’
and ‘mutual responsiveness. Therefore,

a reform of the institution of science is
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due which aims at an institutionalization
of the values of openness and mutual
responsiveness, by an overhaul of the
rewards and incentives system. To put
it in a simplified form: if scientists are
rewarded and incentivized to do the
‘right" thing, then the majority of the sci-
entist will most likely do so indepen-
dent whether they appreciate particular
Mertonian norms or whether they remain
full skeptical about adopting any form
of ethics. A new incentives system that
rewards scientists who work in an open
and collaborative mode will institutiona-
lize the values of ‘openness’ and ‘mu-
tual responsiveness' for a better func-
tioning of the scientific system. The shift
from a closed form of science to open
science is a necessity for enabling the
institution of science to respond timely,
not only to emerging public health issues,
but to all urgent societal challenges. Co-
responsibility of science-society interfa-
ces for science governance implies ins-
titutional aspects and a change in the
science-society relationship (see also
Bijker et al., 2022) who have advised on

among other, how the value of ‘open-

ness' for responsible biosciences could
be considered in the framework of a
revised science-society contract). | have
elaborated elsewhere that rewarding
open science implies a shift from pri-
marily rewarding scientific outputs such
as publications to rewarding research
behavior such as knowledge and data
sharing and social collaboration prior

to publishing (von Schomberg, 2023).

The European Commission thus took
the right decision to initiate a reform
of the institution of science rather than
focusing on a new ethos of science
(European Commission, 2015). It was only
in January 2022, after extensive prepa-
ratory work by the European Commis-
sion, that a coalition of over 350 organi-
zations from more than 40 countries,
including public and private research
funders, universities, research centers,
institutes, and university associations,
eventually agreed to initiate a reform
process (CoARA) (which builds on,
among other, the 2012 self-regulatory
initiative of individual researchers and

research governing organization: the
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San Francisco Declaration on Research
Assessment, DORA, 2012). The intention
is to transition to a research assessment
system that emphasizes a qualitative
approach within the framework of tradi-
tional peer review. However, it remains
to be seen if institutions are willing to
significantly shift from a system that pri-
marily rewards research outputs to one
that rewards research behaviour. Institu-
tions often hide behind the cherished
‘autonomy’ of universities and research
institutions, claiming a Mertonian herita-

ge of pure science that no longer exists.

Based on our review of Merton's
legacy, we can now propose a reformu-
lation of the science-society relationship,
emphasizing the co-responsibility of
knowledge actors as knowledge co-
producers and the involvement of a
broad range of science governing insti-
tutions at the science-society interface.
Merton stated, 'The scientist came to
regard himself as independent of socie-
ty and to consider science as a self-
validating enterprise which was in socie-

ty but not of it' (Merton, 1973, p. 268).

Building upon our review, | propose
the following rephrasing: The scientists
came to regard themselves as knowled-
ge co-producers and consider science
as a co-validating enterprise that is in
society and with it. Furthermore, Merton
stated, "When the institution of science
operates effectively, the augmenting of
knowledge and the augmenting of per-
sonal fame go hand in hand’ (Merton,
1973, p. 323). In light of our analysis, we
can conclude that ‘when the institution
of science operates effectively, the aug-
mentation of knowledge and its rele-
vance for addressing societal challen-

ges go hand in hand"

OUTLOOK AND DISCUSSION

The COVID-19 pandemic has greatly
accelerated the adoption of open sci-
ence practices, which now permeate all
stages of the research process. Open
science entails the active involvement
of all relevant knowledge actors, foster-
ing co-production from research agen-

da setting to scientific discovery and
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analysis. Among other, the utilization of
open notebooks enables real-time data
sharing, while open peer-review and
knowledge dissemination promote
wider outreach (von Schomberg 2019,

Burgelman et al,, 2019, Miedema, 2021).

A radical open science practice
entails an unprecedented level of open-
ness that could not have been concei-
ved by Merton in 1942. As noted by
Hosseini et al. (2021), this openness
encompasses not only knowledge but
also various data and code and allows
for real-time communication rather than
waiting until the point of publication.
Consequently, the traditional Mertonian
incentives system, which emphasizes
the ‘quest for priority’, becomes inappli-
cable to a radical open science practi-
ce. The Covid-19 pandemic has high-
lighted the importance of early informa-
tion sharing among researchers, impli-
cating a loss of originality at the time
of publication. Consequently, | propose
a shift in the rewards and incentives
system, moving beyond solely focusing

on research products like publications,

to considering research behavior that
aligns with research missions, such as
collaboration and mutual responsive-
ness among knowledge actors. This
new system would incentivize research
institutions, such as universities, based
on their contributions to collaborative
research missions, thereby enhancing
the productivity of the scientific enter-
prise. The function of the institution

of science is not to deliver ‘certified
knowledge' as defined by Merton's ‘pure’
sciences but should encompass the
generation of knowledge that addres-
ses societal challenges, produced by a
post-normal science characterized by
significant scientific uncertainty and
epistemic dissent (Ravetz & Funtowicz,
1993). Currently, the emphasis on indivi-
dual researchers maximizing research
outputs, such as publications, paradoxi-
cally hampers the overall productivity
and responsiveness of the scientific
community in tackling societal challen-
ges. The prevailing irrational competi-
tion among universities to lead in terms
of publication numbers and venues is

reflected in a multitude of university
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rankings. While these rankings receive
little public intellectual support, univer-

sities proudly promote their scores.

It is crucial to acknowledge that the
current prevailing understanding and
implementation of ‘open science' by
publishers, universities, and research
policies do not align with comprehensi-
ve open science practices. Instead,
the focus often narrows to the realm of
‘open access' for publications and data.
The open access policies currently being
incrementally implemented by major
scientific publishers, encouraged by re-
search funders, can be viewed as mere

adjustments to their business models.

The prevailing ‘gold open access
model, favored by wealthier nations,
relies on an author-pay system, effecti-
vely creating a situation where only sci-
entists financially supported by their
institutions can afford to publish in lead-
ing journals. Consequently, this may
lead to a scenario where scientists prio-
ritize to work for institutions that provide

support for their publications. However,

this publishing model contradicts the
open science practice of sharing know-
ledge prior to publication. A notable
example of such pre-publication shar-
ing was already observed during the
Human Genome Project, where data
on the human genome was widely dis-
seminated among the scientific com-
munity throughout the project, while
there was a temporarily moratorium on
publishing to encourage optimal colla-

boration, rather than competition.

Research conducted by Cole et al.
(2023) has demonstrated that the une-
qual access to resources resulting from
the current predominant open access
publishing model confers distinct advan-
tages upon certain scientists, thereby
perpetuating inequities in the system
that genuine open science practices
aimed to eliminate. Furthermore, it res-
tricts the ability of non-scientific know-
ledge actors to publish in scientific
journals, creating a new form of exclusi-
vity. Open access publishing, often ac-
companied by promises of higher cita-

tion rates, reinforces the traditional
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emphasis on individual productivity
within the scientific community, rather
than fostering the overall functioning
of the scientific institution through col-
laborative efforts to address societal

challenges.

Research assessments that reward
research productivity based on the num-
ber of publications and citation rates
further reinforce a limited understand-
ing of ‘'openness, reducing it primarily to
publications. This type of ‘open science'
violates the Mertonian norm of commu-
nism and our extended interpretation
of it, which emphasizes openness and
mutual responsiveness to both know-

ledge sources and knowledge actors.

In table 1, | have summarized the
positions attributed to Merton, the cur-
rent state of affairs and the author of the

article.
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Table 1. Positions attributed to Merton, the current state of affairs and the author of the article.

Normative structure of

the Scientific community

Normative Structure of
the Institution of Science

Governance of the
Scientific Community

Governance of the

Institution of Science

Function of the Scientific

Community

Function of the

Institution of Science

Rewards and Incentives

System

Merton

Ethos of Science-
CUDOS norms

Institutional values
cultivated by Scientific

virtues

Self-governance by
ethos of science

Competitive
collaboration/quest of

priority

Augmentation/growth of

knowledge

Certified knowledge

Originality as sole driver.
Establishment of
recognition and esteem
in the scientific
community of individual

researchers

Source: elaborated by the author (von Schomberg, 2024)

Current State of Affairs

Research Integrity
IPR regimes for

entrepreneurial science

Financial framework for
macro-economic
benefits- aligned with
national innovation
systems

Code of conduct for

research integrity

Competitive ‘research
excellence’ funding.
Commodification of
Science by Industry
Scientific discipline-
based production of
knowledge
Knowledge generation
with view on societal
and economic benefits
Quantitative and
qualitative Productivity
and Quality metrics of

individual researchers
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Author of the article

Research behavior:
social collaboration and
knowledge sharing,
comprehensive open
science rationale
Institutional values
including openness and
mutual responsiveness,
cultivated by scientific
virtues of open science
Social collaboration in
co-responsibility mode
among knowledge actors
Science-Society
interfaces to provide
direction to research and
innovation

Research missions
addressing societal
challenges

Societal Challenge
based knowledge
generation

Relative contribution to
research missions of
research Institutions.
Promotion of research
behaviour: knowledge
and data sharing, social
collaboration among
knowledge actors
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A topic that warrants further investi-
gation is the potential mutual reinforc-
ing dynamics between openness and
mutual responsiveness as institutional
values within both the spheres of scien-
ce and democracy. My hypothesis is
that social collaboration at the intersec-
tion of science and society enhances
the quality of societal problem-solving
capacities and facilitates the generation
of knowledge for addressing societal
challenges. This characteristic might be
essential for a deliberative democracy
seeking to revamp its governance mo-

dels while confronting new challenges.

Responsible research and innovation
(RRI) have emerged as a response
to governance deficits in science and
technology. RRI calls for a form of gover-
nance that directs science towards
socially desirable outcomes or mana-
ges innovation processes to increase
the likelihood of such outcomes.
(Stillgoe et al., 2013; Macnaghten 2020;
Owen et al,, 2021). This approach encom-
passes credible research (through codes

of conduct and standards for scientific

integrity), responsive research (by a shift
to open science and engaging with
societal demands), and responsible
research (including the anticipation of
socially desirable outcomes by integrat-
ing foresight and technology assessment
within research missions). Similar princi-
ples apply to credible, responsive, and
responsible innovation (von Schomberg,

2019).

Despite the growing recognition
of RRI, there are still limitations in our
capacity to implement its ambitions.
Research funders, such as the Europe-
an Commission, have taken steps to
support mission-oriented research that
tackles societal challenges, enabling
knowledge actors from various domains
to share co-responsibility in social col-
laborations and anticipate socially desi-
rable outcomes. The White House has
also recently introduced measures to
promote responsible Al innovation (\WH,
2023). However, for these initiatives to
have a meaningful impact, it is crucial to
establish a rewards and incentives sys-

tem that makes open science, with its
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core principles of openness and mutual
responsiveness, the norm rather than
the exception. Instituting such an insti-
tutional reform is a necessary condition
for effectively implementing responsi-

ble research and innovation.
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The core insight of this thoughtful
and provocative article is that science
has become engineering and must be
re-governed appropriately. Science
today is as much artefact constructing
as it is knowledge-producing. Certified
knowledge is found through certified
construction; science has become tech-
noscience. As such, received practices
of and models for governance need re-

examining.

It is not possible here to address the
full range of insights and questions that

Rene von Schomberg's challenging pa-

per puts on the table. His argument is
clearly the outgrowth of years of critical
reflection in the science policy trenches
of the European Commission. | would
wager that there's no one who has
thought longer, harder, and at greater
depth about these issues. | will concen-
trate my comments on the question

concerning engineering.

Von Schomberg frames his argument
as a reconsideration of Robert Merton's
argument from the 1930s and 1940s in
defence of four ideal norms he called

the ethos of the scientific community.
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Distinct but not unrelated to epistemic
norms such as testability, consistency,
and simplicity, Merton argued, are social,
behavioural norms of sharing research
results, allowing universal participation,
not letting experimental goals distort
the interpretation of results, and the
cultivation of repeated questioning

of claims by oneself and others. Histori-
cally this was a time in which the Enligh-
tenment view of science as an unquali-
fied dual benefit for humanity - liberat-
ing people from myth and superstition
and conquering the age-old ills of disea-
se and poverty - was still credible.
Although the relationship between engi-
neering and science was more complex
than any simple application, it still ser-
ved the interests of both parties to adopt
the model as a reasonable approxima-
tion. Pointing to engineering and tech-
nological "applications”, science could
claim purity, neutrality, and indirect cre-
dit for the world-transforming benefits
that came to life in the Industrial Revo-
lution and after while absolving itself
of responsibility for harms. Claiming that

it was "applying” the truths of science,

engineering could disguise its captivity
to capitalism and the military. The nai-
vete of the ideology that combined sci-
entific purity with progressive material
benefit was dramatically exploded by
the 1945 detonations of atomic bombs

at Hiroshima and Nagasaki.

As Hans Bethe recalled his feelings
after Hiroshima, “The first reaction which
we had was one of fulfilment. Now it has
been done. Now the work which we have
been engaged in has contributed to the
war. The second reaction, of course, was
one of shock and horror. What have we
done? What have we done? And the third
reaction: It shouldn't be done again.'
(Day After Trinity, 1981) In the words of
Michel Serres, “For the first time since
its creation, perhaps since Galileo, sci-
ence - which had always been on the
side of good, on the side of technology
and cures, continuously rescuing, sti-
mulating work and health, reason and
its enlightenments - begins to create
real problems on the other side of the

ethical universe' (Serres, 1995, p. 17).
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That third reaction led to creation of
multiple movements for social respon-
sibility, first among a few nuclear physi-
cists who had unwittingly become engi-
neers not just of weapons of mass des-
truction but of power plants of catas-
trophic (but low probability) risk. Shortly
this taking up of responsibility spread
among other practitioners unwittingly
engineering-infused fields such as con-
servation biology (see Rachel Carson)
and genetics (see Asilomar Conference)
- as well as among engineers themsel-
ves, although not always by engineers
who publicly identified as such. In the
United States opposition to the engine-
ered (both technically and politically) War

Against Vietnam intensified the issues.

When Merton analysed the emer-
gence of social criticisms of science he
focused on oppositions to the ways sci-
ence as knowledge can challenge and
disturb customary beliefs and is itself
open to distortion when subject to ma-
nipulation by evil politics (antisemitism
and racism) or stupidity (Lysenkoism).
| don't think engineering is even menti-
oned in Merton's ethos of science pa-

pers; the word doesn't occur in the index
to the collection of Merton's sociology
of science papers (Merton, 1973). Yet,
during the very same period, professio-
nal engineering societies in the United
States were beginning a process of self-
reflection that would lead to the refor-
mulating engineering social behavioural
norms in light of increasing recognition
of the ways society was become an
engineered and engineering world and
engineers were becoming consequen-

tial actors in the political world.

Classically, in conjunction with cons-
truction norms such as efficiency, safe-
ty, and durability, engineers had assu-
med social obligation norms such as
loyalty to employers and avoidance of
conflict of interest. By the end of World
War lI, this engineering professional
self-reflection had replaced the ethos
of company loyalty with one of public
safety, health, and welfare. It may be
useful to recall this process, precisely
because it was so ignored in the scien-
tific community while being so relevant
to what was happening in the transfor-

mation of science.
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‘In 1947 the Engineers Council for Professio-
nal Development (ECPD) - founded in 1932 as
an organisation of organisations (not of individu-
als), and charged in part to develop an ethics
code acceptable to its constituent engineering
societies — adopted an ethics code that made it
a leading duty for engineers “to interest [them-
selves] in public welfare” and to "have due regard
for the safety of life and health of the public”.
Revised in 1963, 1974, and 1977, this code even-
tually formulated the first of seven *fundamental
canons” as follows: "Engineers shall hold para-
mount the safety, health and welfare of the public

in the performance of their professional duties”.

In 1980, the educational supervising activity

of the ECPD was restructured into the Accredi-
tation Board for Engineering and Technology,
now simply called ABET, to certify engineering
degree programs. ABET assumed the final
ECPD revision of its code, along with an exten-
ded "Suggested Guidelines for Use with the
Fundamental Canons of Ethics". In this form the
ABET code influenced engineering education,
insofar as ABET slowly began to stress the im-
portance of professional ethics in university en-

gineering curricula...

A further illustration of the post-World War Il
emergence of the importance of social responsi-
bility in engineering ethics was a code developed

by the National Society of Professional Engine-
ers (NSPE). Like the ECPD, one of the original

objectives of the trans-disciplinary NSPE, foun-

ded 1934, was ‘the establishment and mainte-
nance of high ethical standards and practices”.
Unlike the ECPD, which was an organisation of
organisations, the NSPE is an NGO of something
like 50,000 individual members, all of whom are
Professional Engineers (PEs). According to its
mission statement, the NSPE “promotes the
ethical and competent practice of engineering,
advocates licensure, and enhances the image

and well-being of its members”.

Although an ethics code was proposed as
early as 1935, none was formally adopted until
1946, when the NSPE endorsed the new ECPD

code even before the ECPD formally did so.
\With the 1963 revision of the ECPD code, howe-
ver, the NSPE moved to create its own code. The
evolution of this distinctly NSPE code led by 1981
to the adoption of a short list of "Fundamental
Canons," the first of which is to "Hold paramount
the safety, health and welfare of the public”.
(Mitcham, 2020, p. 164-165)

Drawing on this narrative and years
of teaching engineering ethics at engi-
neering universities, | would add a fourth
column to von Schomberg's matrix of

governance options.
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Table 2. Professional Engineering.

Normative structure of the engineering

community

Normative structure of the institution

of engineering
Governance of the engineering community

Governance of the institution of engineering

Function of the engineering community
Function of the institution of engineering

Rewards and incentives system

Source: author elaboration based on von Schomberg paper.

Intimations of this column can be
found already in a piece co-authored
with von Schomberg (Mitcham & von
Schomberg, 2000). Developing it here
is, to some degree, simply saying

something he already knows.

Each line in this new column calls
for qualifying comment. As a general

point, an "‘engineering community”

Engineering conduct: Employee-employer co-
constructed to mesh technical power with corporate
economic profit

Engineering values: Effectiveness efficiency; creating
and protecting intellectual property (patents,
trademarks, copyrights, and trade secrets)
Engineering codes of ethics and corporate codes of
conduct (formal and informal)
Engineering-corporate-government military
interfaces; technical engineering and product safety
standards enforced by administrative, civil, and
criminal law

Defends professional autonomy of and promotes
public appreciation of engineers and engineering
Design, construction, and management of the
engineered and engineering techno-lifeworld
Financial remuneration, professional prestige, and

‘existential pleasures of engineering"

does not exist with the clarity and self-
consciousness of the scientific commu-
nity; it is no accident that Merton does

not even mention engineering and

that the sociology of engineering is

an orphan discourse.

It's difficult to distinguish community
and institution in science - even more

SO in engineering. What is the differen-
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ce between an institution and an orga-
nisation? Engineering is deeply embed-
ded, even willingly in bed with and at
the service of corporate and nation-
state (especially military) interests. The
normative structure of engineering is an
echo of the normative structure of cor-
porate interests and the social order in
which the corporations exist. The auto-
nomy of engineering is a poor cousin
to the autonomy of science - which,

in fact, is rather constrained. One major
driver for the creation of professional
engineering societies and engineering
codes of ethics has been to assert some
minimal independence of corporate
power. Just witness the effort that has
to be expended to moderate nationa-

lism in scientific organisations.

Precisely because of its embedded-
ness in corporations and nation-states,
the governance of engineering is natu-
rally more legal than is the case with
science. Technical standards are, in
principle, established by engineers but
largely under the purview of legislative,

executive, and/or judicial authorities

and then enforced by state-based regu-
latory agencies - only rarely by interna-
tional regulatory agencies. Law has mo-
re traction in engineering than in scien-
ce. In the neoliberal state enforcement
often devolves onto corporate self-
enforcement, but almost never into pro-
fessional engineering enforcement.
Engineering enforcement is mostly sub-
servient to corporate rather than engi-
neering interpretations of relevant legal
standards. There are more lawyers than
scientists or engineers in the U.S. Envi-
ronmental Protection Agency. When
engineers complain they are marginali-
sed or professionally driven to become
whistleblowers, they are seldom defen-
ded by state power. As Winston Churchill
would have put it, engineers are "on tap,

not on top.”

Yet engineering is the “primary pro-
ductive force," as Deng Xiaoping would
have put it. It is not just science that has
become engineering (von Schomberg's
insight) but human existence today; our
lifeworld is now engineered, and we can-

not help but imagine ourselves in engi-
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neering terms or as engineers manque,
though we seldom thematise as such.
It's not just that science has been infu-
sed with engineering (again, von
Schomberg's point) but that “application’
of science takes place through engine-
ering methods like those used to cons-
truct the engineering sciences (mecha-
nics, statics, dynamics, thermodynamics,
electronics, etc). Engineering design
methods have become operative in our
own individual, liberally constructed life
projects. It is not science but the engi-
neering sciences that are the foundati-

on of material culture.

Rewards and incentives in engine-
ering: On top of the normal rewards of
wealth and recognition, the Hegelian
‘master and slave” dialectic is at work
in what engineer philosopher Samuel
Forman (1976) celebrated as “the exis-
tential pleasures of engineering”. Engi-
neers take pleasure and satisfaction
in making and constructing things that
work, in making things happen, that enter
the world with power. Recall Bethe's

first response to Hiroshima.

Independent of all qualifications, the
fourth in the column constitutes a gover-
nance option that is closer to and provi-
des implicit commentary on the third. A
fuller development of that commentary
needs to be left for another occasion.
However, beyond the question concer-
ning engineering, and speculation about
how the governance of engineering may
have implications for thinking about the
governance of science, there is the ques-
tion concerning governance. The libe-
ral attempt and tendency to replace
thinking about government and nation-
state power with processes of governan-
ce implicates engineering and more.
‘Governance” connotes an idealist or
liberal effort to step away from the rea-
lities of power. When asked to explain
the difference between governance
and government, ChatGPT responded:

Governance refers to the processes, sys-

tems, and practices through which decisions
are made, authority is exercised, and accounta-
bility is maintained within any organisation or
society. It encompasses a broader concept than

government, involving multiple stakeholders

and institutions.
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Government refers to the formal ins-
titutions and structures through which
a country or community is ruled. It inclu-
des the political authority, elected offi-
cials, and administrative organisations
that exercise executive, legislative, and

judicial powers.

Note the absence of references to
power in the description of governance.
The shift in public discourse from
government talk to governance talk
constitutes a typically Enlightenment
effort to replace power with rational
self-regulation (the cybernetically engi-
neered system can be taken as a para-
digm). It is a liberal ideal that the real
experience of the governance of engi-

neering might suggest questioning.

As I've argued elsewhere (Mitcham,
2021), the liberal science policy ideal of
governance by public participation, as it
has developed in response to democra-
tic criticisms of the elitist model articu-
lated in Vannevar Bush's Science: The
Endless Frontier (1945), is severely wea-

kened by mass disaffection to such par-

ticipation. People who for whatever rea-
son - too busy, too tired, too interested
in other things, too much aware they
don't know enough, too much want to
be left alone - don't want to be invol-
ved, can easily experience attempts at
persuasion or enticement into participa-
tory governance as liberal hypocrisy.
The same liberals who valorise freedom
want to limit the liberty not to do so,

of those who don't want to contribute to
the governance of science. In light of
the structural fact that they will often be
‘punished” by scientific interests or corpo-
rate power when they don't participate,
it can seem quite reasonable to turn to

authoritarian figures who promise relief.

As indicated at the beginning, von
Schomberg's account of the fate of
Merton's ethos of science as science
becomes engineering strikes me as one
of the most insightful and provocative
around. Perhaps | have contributed to

the provocation, if not the insight.
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INTRODUCTION

Von Schomberg offers a compelling
examination of key open science princi-
ples and their potential role in fostering
responsible research and innovation
(RRI). Utilizing Merton's Ethos of Science
framework, the paper constructs a se-
ries of arguments supporting a central
thesis: “the transition towards open sci-
ence is vital to facilitate RRI" This transi-

tion necessitates significant institutional

reforms within the scientific community
and adjustments to incentive structures
that promote the adoption of open and

mutually responsive practices.

The manuscript reframes the discour-
se surrounding responsibility and res-
ponsiveness in light of the evolving land-
scape of open science, shifting the focus
from normative commitments to actio-
nable frameworks in research and open

science practices. Overall, the position
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1 For a detailed description
of European policy milesto-
nes and evolution from Open
Access to Open Science in
Europe see the Chapter 6
written b_v Carla Basili in
Science, Innovation and
Society: achieving Responsible
Research and Innovarion,
Deliverable 3.3 Stocktaking

Study (pp. 124-152).

2 The concept of academic
capitalism started in the
19908 with the pub]icurion
of Slaughter and Leslie (1997).
Hackett, a colleague of the
Z\fi7l'Cn1Cn[iL3]1['L{ L\Ll[l'lm's,
claims to have coined the
term to describe, at that
time, the emerging circum-
stances within engineering

and academic sciences in the

United States (Hackett, 2014).
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paper strives to bridge the gap betwe-
en idealised models of scientific com-
munities based on RRI principles and
the reality of actual scientific endeavour

(Anderson et al., 2007; Politi, 2021, 2024).

However, it is important to ackno-
wledge certain omissions that could
enrich the analysis. Firstly, a more com-
prehensive examination of the profound
crisis facing science amidst the increa-
sing marketisation and commodification
of academia and research would provi-
de valuable context beyond discussions
of system failures related to productivity
and reproducibility. Secondly, a more
nuanced and critical approach to con-
ceptualising open science would enrich
the discussion, considering its multifa-
ceted nature and potential pitfalls. Thir-
dly, the validity of the Mertonian fra-
mework and its selective analysis of
values, particularly its exclusive focus
on the norm of communism. Lastly,

a deeper exploration of the challenges
and promises inherent in the pursuit
of responsible Open Science within
ongoing institutional processes.

The following sections provide fur-
ther details on these aspects, highlight-
ing how von Schomberg's contribution
opens the Pandora's box about the chal-
lenges and promises of a Responsible

Open Science.

1. EXPLORING OPEN SCIENCE,
NEOLIBERALISM; AND

RESEARCH MARKETIZATION
AMIDST THE SCIENCE CRISIS

The intricate and evolving terrain of
Open Access and Open Science,* along-
side the emergence of a new scientific
ethos, necessitates consideration of the
profound influence exerted by the neo-
liberal context and the proliferation of
the academic capitalism? (Slaughter &
Leslie, 1097; Slaughter & Rhoades, 2008;
Kauppinen, 2012; Hackett, 2014; Jessop,
2018; Slaugther, 2020).

Several authors have thoroughly scru-
tinized the growing commodification
of academic research and the shifting
ethos within the academic profession
(Radder, 2010; Cantwell & Kauppinen,
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that academic commodifica-
tion is part of a comprehen-
sive and long/[erm social
development often descri-
bed as the cconomisation,
or CCOnOrﬂi( il‘lS[rLU’nCnrll/
lisation, of human activities
and institutions, or even
entire social subs{\‘s[cms‘
From a theoretical perspec-
tive, he distinguishes betwe-
en three ideal-typical models:
commodified science and the

2\1 ternatives O{ autonomous

and public interest science.
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2014; Cantwell et al., Bauwens et al.,
2023). Academic capitalism represents a
shift in universities and research institu-
tions from a model centred around the
public good of knowledge and learning
- guided by the ideal of the Mertonian
Republic of Science - to a model where
institutions, faculty inventors, and cor-
porations prioritise their own interests
over those of the public, viewing know-
ledge as a commodity to be capitalised
upon. Science and higher education
organisations have been progressively
pushed towards the corporate archety-
pe and have witnessed an instrumenta-
lisation of knowledge and the establish-
ment of a culture of performativity justi-
fied by the belief that economic growth,
especially driven by technological inno-
vation, will benefit society as a whole
(Slaugther, 2020; Slaughter & Rhoades,
2008). Numerous studies examined the
impact of market forces on science
values and norms related to aspects
such as the pursuit of efficiency and
competitiveness, precarisation of aca-
demic labour, as well as recurrent com-

plaints about the replication and repro-

ducibility crisis, and the extent of fraud
and misconducts in several science
fields (Martinson et al., 2005; Anderson
et al., 2007; Fanelli 2009; Begley, 2013;
Marco-Cuenca et al.,, 2021; Carvalho et
al., 2022). The crisis in science encom-
passes a decline in the quality of gene-
rated knowledge content, coupled with
a diminishing credibility and relevance,
and claims for a deepen ethical reflec-
tion on the values, structures, incenti-
ves, and underlying academic practi-
ces (Hasselberg, 2012; Macleod et al.,

2014; Jessop, 2018; Dominik et al., 2022).

Jessop (2018) specifically criticises
how academic capitalism affects the
creation and sharing of knowledge,
contending that the commercialisation
of research has led to prioritising finan-
cially lucrative projects over socially
significant and intellectually robust
scholarship, thereby compromising
the integrity and autonomy of academic
investigation. Radder3 (2010) refers to
a pervasive transformation of academic
culture, emphasising that “‘the commo-

dification of academic research is not

Towards a New Ethos of Science or a Reform of the Institution of Science?

uonip3 e10eds uolyenON

45



Issue 6, 2024, 43-61

strictly novel but has substantially
increased and intensified during the
past thirty years” (Radder, 2010, p. Q).
The creation of research lobbies and
university alliances contribute to chan-
ge the game of cooperation and com-
petition where there are clear winners
and losers, affecting core values such
as academic freedom, objectivity, and
integrity (Bok, 2003; Churchman, 2002;
Hasselberg, 2012; Cantwell & Kauppinen,
2014; Jessop, 2018). In his paper "The
Democratisation Myth and the solidifi-
cation of Epistemic Injustices’,
Knochelmann (2021) discusses how the
commercial Big Deal Open Access that
dominates Europe and North America
driven by politics of progressive neoli-
beralism reinforces existing hierarchies
and the hegemonic power structures of
Western institutions, rather than demo-
cratising knowledge on a global scale.
Although more radical scholar-driven
OA initiatives emerged such as AmeliCA
and Redalyc from the Global South,
these efforts are often overshadowed
by the commercial-oriented OA models
that dominate the discourse and practi-
ce in the Global North (Chan et al., 2019;

Kndchelmann, 2021). A new "knowledge
industry,” as Fecher and Friesike (2014)
have called it, is slowly but surely emerg-
ing from implementing Open Science.
Fernandez-Pinto (2020, p. 6) affirms that
“The question arises whether Open Sci-
ence is properly aligned with the values
of transparency, democracy, and
accountability that the movement fier-
cely promotes, or if it ends up compro-
mising such value” In ‘Breaking Ranks”
Diver (2022) critiques a point emphasi-
sed by von Schomberg regarding the
prevailing irrational competition among
universities to excel in terms of publica-
tion counts and venues, a trend evident
in numerous university rankings.

He advocates for a re-evaluation of the
role of rankings and suggests alternati-
ve approaches such as placing greater
emphasis on qualitative assessments,
community involvement, and adopting
a more comprehensive perspective on
academic excellence. Radder (2010) rai-
sed the questions: Can regulation miti-
gate the drawbacks of commodificati-
on? What alternatives exist to commo-

dified science?
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In addition to this discourse, the
uncertain yet substantial impact of Arti-
ficial Intelligence (Al) on Open Access
and Open Science must be considered,
as it profoundly influences transparency,
openness, and reproducibility - core
characteristics of Open Science as well
as responsiveness and responsibility
(Buhmann & Fieseler, 2021; Santoni &
Mecacci, 2021, Herrmann, 2023). Smuha
(2021) has pointed at a race to Al that has
engulfed many countries and regions
and, therefore, has led to yet another
race to regulate Al. Nevertheless, the
development of the concept of Res-
ponsible Al (Agarwal & Mishra, 2021,
Herrmann, 2023) supported the idea of
Al for social good, emphasising on five
ethical principles of ‘beneficence, non-
maleficence, justice, autonomy, and
explicability” regarding the use of Al;
and proposed that Al research initiatives
be examined in respect to seven factors
to determine if they are good for the
society. These factors include “falsifiabi-
lity and incremental deployment, safe-
guards against the manipulation of pre-

dictors, receiver-contextualized inter-

vention, receiver contextualised expla-
nation and transparent purposes, pri-
vacy protection and data subject con-
sent, situational fairness, and human-
friendly semanticisation” (Fioridi, 2020,

p. 1773).

In sum, the examination of the scien-
ce crisis indicates that systemic failures
extend beyond the productivity and
reproducibility issues highlighted by
von Schomberg (2024). Extensive litera-
ture on these failures suggests the exis-
tence of a serious ethical crisis, deman-
ding a deeper discussion on values and
responsibility. And the pivotal question,
‘Does the adoption of open science
principles require a fundamental shift in
research cultures?” gains particular sig-

nificance.
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4 A more restrictive defini-
tion of OS comes from the
UNESCO’s Recommenda-
tion on Open Science as

“an inclusive construct that
combines various move-
ments and practices aiming
to make mulri]ingual scien-
tific knowledge openly avai-
lable, accessible and reusable
{:Ql' C\/Cl‘(yOnC, to iHCI'C:lSC
scientific collaborations and
sharing of information for
the benefits of science and
society, and to open the pro-
cesses of scientific knowled-
ge creation, evaluation and
communication to societal
actors beyond the traditional

scientific community”.
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2. A MORE NUANCED AND
CRITICAL APPROACH IN
THE CONCEPTUALIZATION
OF OPEN SCIENCE

The analysis conducted by von
Schomberg clearly articulates the
expected benefits of Open Science4,
including enhancing credibility, improv-
ing reliability, increasing efficiency, and
meeting societal demands. It is an opti-
mistic discourse that embraces a broad
and "aseptic” definition of Open Science
as "the early sharing of knowledge and
data in open collaboration with relevant
stakeholders” (von Schomberg, 2019;
Burgelman et al., 2019). But today, ‘the
republic of science is hardly but a num-
ber of independent nations, all waving
their own flag” (Hasselberg, 2012, p. 46).
There is much hope in Open Science
as a call for that inclusive collaboration
of multiple actors, exempt from interac-
tions of power and hierarchies. In the
same way, Stracke (2020) maintains that
‘Open Science can help overcome the
post-truth era by increasing the objecti-

ve and subjective credibility of science

and research, and “can serve as radical
solutions to address issues of diversity,

equity, and quality in research”.

First of all, it is necessary to establish
a clear distinction between OS and
Open Access (OA), which is placed “at
the core of a distributed communication
system among producers of knowledge”
(Guedon, 2017, p.3). As von Schomberg
(2024) points out, this is a common mis-
conception of OS by editors, universi-
ties and even research policies. It is
essential to critically examine this dis-
tinction and its implications. While OA
is a fundamental step towards democra-
tizing knowledge and promoting inclu-
sivity in academia, it's only one aspect
of the broader concept of OS. Merely
providing access to research outputs
does not necessarily ensure meaningful
engagement with scientific processes
or foster collaboration among resear-
chers and the public (Chan et al., 2019;
Knochelmann, 2021, Dominik et al.,
2022). Moreover, a narrow focus on OA
to published papers may overlook other

dimensions of openness, such as open
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data, open methodology, and open peer
review, which are equally important for
promoting transparency and reproduci-
bility in research. According to Bostrom
(2018) openness in Artificial Intelligence
can take different forms with different
strategic implications, as the term can
refer to open research, open-source co-
de, open data, or to openness about
safety techniques, capabilities, and orga-
nisational goals, or to a non-proprietary
development regime generally. Ignor-
ing these aspects could limit the trans-
formative potential of OS in addressing
systemic issues like research reproduci-
bility, data sharing, and equitable parti-
cipation in scientific inquiry. Guedon
(2017) states that “while Open Access is
now here to stay, it also displays a varie-
ty of forms that do not all conform with
the project of distributed human intelli-
gence with which it is associated. Lesser
and degraded forms of OA have also and
gradually emerged, sometimes as the
result of power plays by powerful actors,
sometimes out of compromises propo-
sed by people of good will. At the same

time, the very multiplicity of social actors

now involved in Open Access has made
the field much more complex than it was
fifteen years ago’, and adds "“Meanwhi-
le, digital culture is progressing apace,
and its effects are profound, not just
technological” (Guedon, 2017, p. 2)

In the debate on openness and mu-
tual responsiveness it is necessary to
take into account the diversity of move-
ments, perspectives and practices that
amalgamate multiple tensions on Open
Science (Vicente-Saez & Martinez-
Fuentes, 2018; Marco-Cuenca et al.,
2021; Hosseini et al., 2022). In words of
Fecher and Friesike (2014, p. 7) Open
Science "is an umbrella term encom-
passing a multitude of assumptions
about the future of knowledge creation
and dissemination”. In a broad and detai-
led bibliographic review, they identified
five Open Science schools of thought:
The infrastructure school (which is con-
cerned with the technological architec-
ture), the public school (which is concer-
ned with the accessibility of knowled-
ge creation), the measurement school
(which is concerned with alternative im-

pact measurement), the democratic
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6 Hess (2015) argues that
social movements play

a critical role in challenge
dominant paradigms,

and advocate for alternative

forms of knowledge produc-

tion. He proposes a [’ypOlOgﬂ\'

of “undone science” based
on the nature of the scienti-
fic controversy and the role
of social movements: ‘Cons-
trained Science’ (research
limited by external cons-
traints), ‘Oppositimml
Science’ (research opposed
by powerful interests),
‘Counter-hegemonic Scien-
ce’ (research challenging
dominant ideologies), and
‘Participatory Science’
(research involving collabo-
ration with affected com-

munities).
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school (which is concerned with access
to knowledge) and the pragmatic scho-
ol (which is concerned with collaborati-
ve research). More recently, a systema-
tic review of Vicente-Saez and Martinez-
Fuentes (2018) describes four orienta-
tions of open science: “transparent
knowledge', "accessible knowledge”,
‘shared knowledge', and “collaborative-
develop knowledge’, defining OS as
‘transparent and accessible knowledge
that is shared and developed through

collaborative networks".

Von Schomberg (2024) affirms that
he prefers to talk about ‘open research
and scholarship’, which explicitly clari-
fies the inclusion of the social sciences
and humanities, and mentions the con-
sistent use of the term in policy circles.
In this respect, research literature high-
lights the increased divisions and disci-
plinary fragmentation not only in the so-
called "three cultures” - sciences, social
sciences and humanities - but also
within each of them (Kagan, 2009; Sidler,
2014). Sub-disciplinary divides across the

‘three cultures’ persist as well, creating

pockets, or ‘silos' of knowledge and
epistemic communities with their own
methods, languages, professional orga-
nisations, identities, and ethos. Kagan
argues that the privileging of the scien-
ces “created status differentials that ero-
ded collegiality and provoked defensive
strategies by the two less advantaged
cultures” (2009, p. ix). In words of Sidler
(2014, p. 83) "Either the movement will
have to create and foster a broader
definition of ‘science’ or it will have to
replace the term altogether. To use the
moniker effectively, the Open Science
movement will have to acknowledge
and address disciplinary divisions and
monetary reward systems that led to

this acrimony”.

Additionally, it is worth highlighting
the role of citizen sciences (Hecker et al.,
2018: ECSA, 2024) and other challenge-
incumbents that come from ‘undone
science'in areas of scientific research
that remain incomplete or marginalised
due to social, political, or economic fac-
tors from mainstream scientific agen-

das® (Hess, 2015, 2016). Overall, 'Undo-
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ne Science' offers a nuanced analysis of
the complex interplay between science,
society, and politics, bringing to the fore
the potential of grassroots activism and
public mobilisation to shape scientific
knowledge and influence industrial tran-
sitions (Hess, 2016). Likewise, Stracke
(2020) describes three general challen-
ges for practising Open Science: the
restrictions on flexibility, the costs of
(additional) time required for Open Sci-
ence, and the lack of an incentive struc-
ture. Although researchers serve as both
producers and consumers of knowled-
ge, Guedon (2017, p. 26) highlights that
in the context of Open Science deve-
lopment ‘it is a strange paradox that

a long - probably too long - discussion
of the science communication system
should end with the observation that
researchers' role in the scientific com-
munication process may well be quite
marginal’. These aspects need to be con-
sidered in a reflection on openness and
mutual responsiveness alongside the
practices and challenges of research

integrity within the context of OS.

Knowledge production is not a mo-
nolithic process but varies significantly
across fields, disciplines, and research
communities, as well as the other actors
from the Quadruple Helix (Chan et al.,
2019; Knorr-Cetina, 2013). Given the
diverse array of movements, perspecti-
ves, and constellations of practices
within Open Science (Field, 2022), how
can we navigate the tensions and com-
plexities inherent in promoting open-
ness and mutual responsiveness across
various disciplinary and institutional
contexts? What strategies can be em-
ployed to address the disciplinary divi-
sions and silos within academia, parti-
cularly between the sciences, social
sciences, and humanities, in order to
foster a more integrated and collabora-
tive approach to research and scho-
larship under the umbrella of Open

Research and Scholarship?
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3. THE LIMITATION OF THE
MERTONIAN FRAMEWORK
AND THE SELECTIVE ANALYSIS
OF VALUES

While the text revisits Merton's early
contributions and the CUDOS norms,
it tends to oversimplify the interpretation
of Merton's ethos of science and there
is no strong rationale for excluding the
other principles. In an era emphasising
diversity and inclusion, Universalism
related to OS practices can help counte-
ract biases and promote equity in scien-
tific evaluation. Disinterestedness and
Organized Skepticism can assist indivi-
dual scientists in prioritising ethical con-
siderations and upholding the credibility
and reliability of science. These principles
are essential in combating misinforma-
tion, as they emphasise the rigorous eva-
luation and critical analysis of research
facing the ‘dark side of competition' in
science (Anderson et al., 2007, p. 438).
Moreover, Merton's concept of commu-
nism is depicted as closely related to the

norms of openness and responsiveness.

However, Merton's communism prima-
rily emphasises the communal nature

of scientific knowledge production and
the imperative of sharing findings rather
than individual adherence to open prac-
tices. This oversimplification may lead

to a misunderstanding of Merton's origi-

nal intentions.

On the other hand, the paper argues
for broader governance of the instituti-
on of science in its relationship with
society at large, questioning the effica-
cy of relying solely on self-governance
within the scientific community. While
broader governance is indeed impor-
tant, dismissing the potential role of a
new ethos of science overlooks the sig-
nificance of fostering cultural shifts
within the scientific community itself. An
analysis of “openness” should consider
in more detail the diversity of ‘epistemic
cultures' which refers to the diverse ways
in which knowledge is created, validated,
and circulated within different social,

cultural and institutional contexts.
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In recent years, there has been a
wealth of research exploring the chang-
ing normative and practical framework
guiding scientists' activities, presenting
new interpretations of Merton's normative
principles (Kalleberg, 2007; Macfarlane
& Cheng, 2008; Lam, 2010; Koning et al.,
2017, Kim & Kim, 2018). For example,
Macfarlane and Cheng (2008) identified
an alternative set of contemporary acade-
mic norms, opposed to Merton's, which
include capitalism, particularism, and
interest. Kim and Kim (2018) express their
concern about the persistence of com-
munalism regarding openly communi-
cating research results in the face of in-

creasing academic commercialisation.

The scientific ethos stands as a dyna-
mic social construct, mirroring the evolv-
ing currents of its surrounding context.
Through the lens of structural and social
perspectives on science, Konig et al.
(2017) assert a tight interconnection
between norms and values in contem-
porary scientific endeavours. These
norms not only shape the conduct of

science within specific contexts but, fol-

lowing Merton's framework, they mani-
fest as prescriptive guidelines, enforced
sanctions, and shared objectives. This
combination gives rise to what is ter-
med ‘post-normal science’, where the
primary focus shifts from mere knowled-
ge production to generating robust
sociotechnical insights that facilitate
decision-making processes and goal
achievement. While navigating the dis-
course surrounding evolving scientific
norms, they propose that the Mertonian
normative framework serves as a cru-
cial reference point. However, amid the
intricate fabric of contemporary scienti-
fic landscapes, marked by complexity,
uncertainty, and a diversity of legitimate
perspectives, normative ambivalence
emerges as a significant characteristic.
This ambivalence, as highlighted by Lam
(2010) through her exploration of hybrid
values, underscores the nuanced inter-
play between diverse norms and values,
particularly evident in fields such as ap-
plied science and professional consul-
tancy services. Specifically, the Merton
framework has constraints in support-

ing the examination of openness and
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co-responsibility within a context of
epistemic uncertainty (Hofmann, 2022).
Or, as Fuller (2007) affirms, in contexts
of power dynamics and epistemic justi-
ce ambiguity. Despite of the tendency
to update the powerful Mertonian fra-
mework as a basis for an analysis of sci-
ence, it is necessary to recognise that
‘the institutional and political context
which produced the Mertonian values is
no longer with us" (Hosseini et al., 2022,
p. 18) and its validity remains very limi-
ted. As Hosseini et al. (2022, p. 18) main-
tain "if new normative structures for sci-
ence are to have any traction in reality,
they have to look beyond nostalgia and,
in view of aspirations and outcomes of
Open Science Practices, suggest pres-
criptive appeal for today's science". How
can the institutionalisation of openness
and mutual responsiveness within sci-
entific governance frameworks address
the oversimplification of Merton's ethos
of science and accommodate the diver-
sity of epistemic cultures? Considering
the evolving scientific landscape mar-
ked by complexity and uncertainty,

what incentives can be established to

promote Responsible Open Science

practices?

4. CONTEMPORARY
RESEARCHERS' DILEMMAS:
WHY INSTITUTIONALISING
OPENNESS AND
RESPONSIVENESS

IS NOT ENOUGH

The preceding analysis reveals a mix
of discourses and practices around
Open Access and Open Science,
encompassing the regulatory, normati-
ve, and cultural-cognitive aspects of
emerging institutionalisation processes.
While there is consensus on the need
to reform science, with numerous
bottom-up initiatives worldwide (Chan
et al, 2019; UNESCO, 2023), the impera-
tives of rankings and the rhetoric of
quality and reputation associated with
large-scale initiatives in the Global
North prevail. These initiatives receive
the majority of investments and main-
tain the hegemonic order. In today's

academic landscape, heavily influen-
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ced by market dynamics and perfor-
mance metrics, the prevalent ‘gold
open access model' often undermines
efforts to foster genuine adherence to
Open Science principles (Hess, 2016;
Chan & Gray, 2020; Knéchelmann, 2021).
Reflecting on openness and responsi-
veness, alongside the imperative of
ethical reform, inevitably raises resear-
chers' dilemmas regarding research
integrity, normative ambiguities, and

academic survival.

On the one hand, the relevance of
creating knowledge aligned with
mission-oriented research and co-
responsibility in addressing societal
challenges and advancing the green,
digital, and social transitions and RRI,
as von Schomberg's paper highlights.
On the other hand, the realm of social
practices of research institutions and
individual researchers is strongly influ-
enced by market forces, hierarchical
structures, and network mechanisms
controlled by publishers, funders, and
governments. This contributes to foster-

ing competition and a culture of indivi-

dualism and self-interest, which tests
collaborative relationships between sci-
entists and erodes norms such as trans-
parency and openness (Anderson et al.,
2007b). Research integrity practices are
significantly shaped and threatened by
the incentive structures of publishers
and funders (Edwards & Roy, 2017;
Field, 2022; Labib et al., 2023). These
competitive pressures lead to ethical
dilemmas, such as conflicts of interest,
exploitation of junior researchers, and

scientific misconduct.

Hence, the intended adherence to the
values of openness and responsiveness
transcends merely reforming incentives
and is linked with Pierre Bourdieu's
concept of ‘illusio’ commented by
Kndéchelmann (2021). Many researchers
are complicit in the deeply ingrained,
often unconscious belief in the value
and importance of the academic game,
navigating the ambivalence, ignoring
the arbitrary nature of certain rules and
stakes, accepting them as natural. By
participating, they reinforce the legiti-

macy of these rules and stakes, even
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if they question specific outcomes or

aspects of the game.

In this respect, Labib et al. (2023)
mention three modes of governing
research integrity: markets (using incen-
tives), bureaucracies (establishing rules),
and network processes (via commit-
ment and agreements). They maintain
that fostering research integrity requires
a balanced combination of these gover-
nance modes, as each has its strengths
and weaknesses. For instance, while the
network mode is more collegial and
collaborative, it tends to be slower and
influenced by group dynamics compa-

red to market and bureaucratic modes.

Therefore, openness and responsi-
veness should be considered in dialo-
gue with the performative role of scien-
tific communities and research cultures
that, in turn, shape the construal of inte-
grity and build responsible research
systems and cultures (De Peuter and
Conix, 2023; Field et al., 2024). The insti-
tutionalisation of openness and respon-

siveness should be for ‘all the gamers’,

and this demands careful thinking about
the Global North, the Global South, and
beyond. And ideally, sharing knowledge
should be rooted in solidarity, not dri-
ven by taxes or rewards. As Joy (2020)
forcefully puts it, this approach to open-
ness involves “taking back from com-
mercial publishers the full reins of

the means of production of academic
publishing and reinventing the acade-
mic press as a critical arm of both the
research and teaching mission of the
University" (Joy, 2020, p. 324). Consider-
ing the evolving scientific landscape
marked by complexity and uncertainty,
what kind of incentives can be esta-
blished to promote Responsible Open

Science practices?

5. CONCLUSION

The debate on self-governance
within the scientific community is multi-
faceted and critical to the future of Res-
ponsible Research and Innovation. Von
Schomberg (2024) asks the question:

Should we prioritise self-governance
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through a set of prescribed norms for
individual scientists, or should we focus
on institutional values guiding the broa-
der institution of science? But is today
the consideration of self-governance
enough? Likely not. The complexity of
contemporary scientific practice and its
impact on society necessitates a more
comprehensive approach. Only by inte-
grating responsiveness and responsibi-
lity in science, from within into dialogue
with other knowledge producers in wider
society, can we hope to foster a robust,
inclusive and effective framework for

co-responsible scientific governance.

Institutionalising openness and res-
ponsiveness hold great promise for
advancing Open Responsible Science
at the core of RRI, but it also faces
substantial challenges. These challen-
ges include aligning consensus across
diverse epistemic cultures and commu-
nities of practice, searching for appro-
priate incentive structures, and ensuring
that the adoption of Open Science prin-
ciples goes beyond mere compliance

to incorporate genuine ethical commit-

ments. Above all, it is about changing
and institutionalising practices that con-
tribute to overcoming epistemic injusti-
ces by creating more inclusive research
agendas and ensuring that diverse voi-
ces - including undone science and
citizen science movements - are heard
in the decision-making process. The
insights and efforts of scholars hailing
from the Global South are frequently
disregarded or underestimated. This
disregard is exemplified by the margi-
nalisation reinforced by the prevalence
of English-language journals and the
focus on metrics like rankings and cita-
tions, which can skew research prioriti-
es towards topics deemed prestigious
or suitable for high-impact publications.
And marginalise relevant research that
may not fit neatly into traditional acade-

mic evaluation frameworks.

Continued dialogue on these issues is
crucial for developing robust, inclusive,
and effective frameworks that underpin
the broader governance of the instituti-
on of science in its relationship with so-

ciety. This includes responsive research,
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which involves shifting towards open
science and engaging with societal
needs, and responsible research, antici-
pating socially desirable outcomes by
integrating foresight and technology
assessment into research missions (von
Schomberg, 2024). Through such dialo-
gue, we can better navigate the com-
plexities of integrating openness and
responsiveness into the fabric of scien-
tific research and fostering a genuinely

Responsible Open Science.
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Von Schomberg's call to place
mutual responsiveness - which | under-
stand as the ability of researchers and
the research system as a whole to fos-
ter meaningful exchanges and learn
from novel experiences, no matter whe-
re those originate - at the core of Open
Science and related efforts to reform
the scientific landscape is both timely
and significant. Widespread sharing is
not enough to guarantee responsible
and inclusive research, nor are vague
appeals to improve research culture,
whatever it is that such culture may turn

out to include (Leonelli, 2023). Rather,

emphasis needs to be placed on the
conditions under which sharing materi-
als, methods and insights - and debat-
ing the goals and directions towards
which these may be put to use - may
improve research exchange, communi-
cation and scrutiny, resulting in scientific
outputs that are both reliable and social-
ly responsive. Hence von Schomberg's
focus on the interplay between institu-
tional and behavioural features of scien-
ce and his plea for a reform in gover-
nance structures, such as initiated by
COARA, are very well-taken. He is, howe-

ver, too quick to dismiss the importance

Towards a New Ethos of Science or a Reform of the Institution of Science?

uonip3 e10eds uolyenON

62


https://orcid.org/0000-0002-7815-6609

Issue 6, 2024, 62-67

of some degree of autonomy for those
involved in creating knowledge. To show
why this matters, | here briefly discuss
two of von Schomberg's additional
claims: (1) his focus on ‘knowledge
actors’ as the protagonists of research
efforts; and (2) his critique of the effecti-
veness of self-governance efforts by

researchers.

Von Schomberg notes the importan-
ce of decisions around who should be
considered as a bona fide '‘knowledge
actor’, since it is those actors, in his view,
that embody and enact mutual respon-
siveness. How does one demarcate
such actors from misinformed, unskil-
led and/or partisan groups is a fraught
question at a time when disinformation
and echo-chambers, augmented by
technologically mediated forms of per-
vasive communication such as social
media, risk obliterating the difference
between reliable and unreliable know-
ledge. This concern is exasperated by
the immense fragmentation characteris-
ing the scientific community, which is

arguably not one community at all -

contrary to von Schomberg's formula-
tion - but a vast ecosystem of diverse
groups whose features are finely tuned
to specific situations, goals and envi-
ronments, including various constella-
tions of collaboration with non-scientists
(such as, for instance, farming commu-
nities in the case of agricultural science,
social and medical services in the case
of biomedical research, amateur bird-
watchers in the case of ornithology and
scuba-diving aficionados in the case
of marine biology). As von Schomberg
points out, there are ways to counter ma-
licious attacks on the methods and legi-
timacy of scientific inquiry while at the
same time preserving the non-dogmatic,
critical character of scientific debate.
These involve opening up research

to contributors with relevant expertise
from all domains and paths of life, the-
reby embracing the complexity of the
research landscape and its multiple
relations of transdisciplinary coopera-
tion and dependence. This is the social
space within which mutual responsive-
ness becomes both meaningful and

hard to achieve, particularly given the
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interventions of individuals, groups and
institutions who endorse the values and
behaviour of knowledge actors in princi-
ple, and yet in practice use their under-
standing of the research process primari-
ly as an instrument of control and domi-

nance over others.

The platform economy associated
with the emergence of generative Al
and social media provides an ideal mar-
ket for such take-overs: given the enor-
mous investments, skills and resources
needed to be a player in the develop-
ment of Al-centred innovation, this is
by definition an unequal space where
even academics - those paid to con-
duct research in a professional capacity
within higher education institutions -
are at a strong disadvantage vis-a-vis
the wealthiest private companies. Res-
ponding to concerns around power ine-
quities in the conduct of research, phi-
losopher Helen Longino (2002) has offe-
red a modified set of norms for scholarly
interactions, three of which are particu-
larly useful for my purpose here: the de-

velopment of opportunities and incenti-

ves towards uptake of criticism, where
those engaged in research are regularly
encouraged to consider constructive and
evidence-based feedback; the existen-
ce of public standards by which the qua-
lity of knowledge can be evaluated, and
which themselves are subject to fre-
quent scrutiny to ensure their relevance
and adequacy over time; and the culti-
vation of “tempered equality of intellec-
tual authority”, according to which any-
body who has relevant expertise is wel-
come to participate in intellectual deba-
te, yet choices are made around which
voices should be highlighted and which
voices should be toned down to avoid
science replicating power dynamics
already entrenched in society at large.
While anybody with relevant expertise
could be considered as a knowledge
actor, this does not provide automatic
legitimacy, and deliberation still needs
to occur over which contributions are

more or less significant and credible.

This takes me to a point of debate. |
agree with von Schomberg on the cru-

cial importance of institutional gover-
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nance precisely to foster such delibera-
tion, thereby fostering Longino's tempe-
red equality. He, however, couples this
argument with a vote of no confidence
in self-regulating efforts by the scienti-
fic community, which he deems largely
ineffective and grounded on an ideal of
scientific autonomy which no longer
holds. He takes the case of COVID-19
data-sharing efforts as a key example
where cooperation was largely manda-
ted and facilitated by scientific institu-
tions rather than by researchers them-
selves, and autonomy played no role in
researchers' decisions around what to
share and when. | take issue with this
interpretation of what the history of sci-

ence teaches us in three respects.

First, the implementation of Open
Science towards the pandemic respon-
se, despite strong incentives to share
data and methods from countries around
the world, has been neither homoge-
neous nor uncontroversial; more than
one interpretation of openness has in-
formed the development of platforms

used to research COVID-19, resulting in

ongoing debate over which forms of
cooperation worked best for which pur-
pose, and whether and how data shar-
ing should be institutionalised in order
to facilitate inclusive exchange as well
as actionable outputs (Sheehan et al.,
2024). Within this fraught landscape, the
decision to share research insights was
often taken by individual researchers
with a strong personal commitment to
help address the global emergency

through transnational collaboration.

Second, such personal commitment
to open exchange is part of an ethos
cultivated through decades - someti-
mes centuries - of research practice in
domains such as astronomy, meteoro-
logy and natural history, which may not
have been codified and represented in
recent work by science academies, but
recurs in the daily work of researchers
around the world, as | have often wit-
nessed in my own studies of scientific
labour. Such a long history of openness
is precious precisely because it foste-
red effective methods to establish and

maintain meaningful relations with con-

Towards a New Ethos of Science or a Reform of the Institution of Science?

uonip3 e10eds uolyenON

65



Issue 6, 2024, 62-67

tributors, critics and stakeholders, the-
reby enhancing the responsiveness of
science to social and technical challen-

ges, inputs and critiques.

Third, as research becomes ever mo-
re technical and hyperspecialised, it is
crucial to recognise the extent to which
individual contributors - whether or not
they are professional scientists - are cal-
led to take meaningful and responsible
decisions on what to pursue, how, with
whom, and for which purposes. In this
sense, autonomy remains a necessary
feature of scientific research, insofar as
only expert contributors are in a position
to translate abstract norms, policies and
codes of conduct into practical methods
and infrastructures suited to their speci-
fic situation of inquiry. Incentives, encou-
ragement and adequate training certain-
ly need to be in place for researchers to
make such decisions - a critical point,
| agree with von Schomberg, especially
given the very limited acknowledge-
ment of the labour and expertise requi-
red for such work within current reward

systems in academia and beyond.

Yet the right governance and institu-
tional settings can only go so far, with
researchers needing training and incen-
tives to play an active role in decision-
making - thereby exercising autonomy
in ways that may make research more or
less socially responsive. This applies
especially to the ‘engineering perspec-
tive' that von Schomberg applauds
within contemporary life science, which
is centred on intervention but does
not necessarily engage with questions
of social accountability in a consistent
or effective manner. Indeed, it could
be argued that concerns with the ethi-
cal implications of engineering life,
so prominent in the aftermath of the
Human Genome Project in the early
2000s, have become peripheral to
STEM activities and training in many
parts of the world - a worrying develop-
ment given the impact of bioenginee-
ring on every aspect of life on the pla-
net, and one that we risk to see replica-
ted in emerging forms of data science

and generative Artificial Intelligence.

Towards a New Ethos of Science or a Reform of the Institution of Science?

uonip3 e10eds uolyenON

66



Issue 6, 2024, 62-67

In conclusion, recognising resear-
chers' agency and autonomy in making
research responsive is critical to reform-
ing scientific institutions going forward.
The elephant in the room continues to
be private and public entities, ranging
from national governments to corporate
industry, whose allegiance to political
ideology and economic growth clashes
with the norms, processes and outputs
of science, while also conditioning
almost every aspect of research, includ-
ing how, when, where and why scien-
tists get to circulate and scrutinise each
other's practices and outputs. What ins-
titutions need to do is carve the right
incentives, pedagogies and venues for
researchers to retain the autonomy re-
quired to create meaningful collaborati-
ons with relevant parts of civil society

under conditions of temperate equality.
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INTRODUCTION

Rene von Schomberg's article (von
Schomberg, 2024) makes an invigorating
case for the co-responsibility of societal
actors to give direction to the pursuit of
science. In this reply, | wish to endorse
his position as a much-needed recon-
ceptualisation in the face of societal
challenges and internal scientific deve-
lopments. At the same time, | urge that
there remain theoretical and practical in-

tricacies in attempting to steer science.

At the core of von Schomberg's ana-
lysis is the call for stronger integration
of science into society. Instead of self-
governance along the lines of a new
scientific ethos, he advocates reforming
the institution of science. In particular,
he understands the institutional purpo-
se of science in terms of addressing
societal challenges; he calls for co-
responsible governance of science
along with other societal actors; and
he proposes to reform scientific incen-
tive schemes to reward collaborative

behaviour (including non-scientists).
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The call for better integration must
be understood against a background of
urgency related to contemporary socie-
tal crises - environmental, health, ine-
quality, and power competition - and
the assessment that the inherited sys-
tem of science is unfit because it is too
insensitive to address societal needs.
The better integration of science within
society has been on the agenda in
Europe for many decades. One key step
was the Responsible Research and Inno-
vation discourse, which stressed that
‘societal actors and innovators become
mutually responsive to each other” (von
Schomberg 2013, p. 63). The most recent
step in this development is Europe's
shift towards "mission-oriented innova-
tion policy" (Mazzucato, 2018). The idea
of missions has conquered the imagina-
tion of policy circles because it sug-
gests a way how different functional
systems - politics, economy, science -
play their role not merely by providing
some abstract “public good’, but rather
as complementary contributors to a joint

societal endeavour.

But the call reflects not only societal
expectations, but also developments
internal to science. Von Schomberg's
call for better integration is not limited
to societal necessity, but rather starts
from a traditional — Mertonian — scien-
tific norm (‘communism”); this norm be-
longs to an ethos previously associated
with the purity of science, at least by
Merton himself. Yet today we see scien-
ce not just as an unstructured process
of knowledge accumulation, but empha-
sise its structural and normative proper-
ties that warrant ascribing it a "direction’”.
A scaffolding of science-society interfa-
ces (e.g. funding bodies) is already in
place to shape such a direction. The
question of the right direction is unavoi-
dable and requires engaging with nor-
mative questions that go beyond mere-
ly functional requirements of science.
Hence, the direction of research is a
concern for all scientific stakeholders,

not just scientists.
Despite my agreement, | sketch
three intricacies by drawing on the work

of foundational (yet perhaps unfashio-
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nable) theorists who have worried about
outside interference with science. My
comments revolve around the institutio-
nal function of science, the difficulties
of steering, as well as the question of the
constellation of co-responsible societal

actors.

THE INSTITUTIONAL
FUNCTION OF SCIENCE

Von Schomberg follows a recent wa-
ve of rethinking the function of science
away from traditional knowledge pro-
duction towards research missions
addressing societal challenges. This
places von Schomberg's vision squarely
within the instrumentalist tradition of
understanding the contribution of sci-
entific organisations to society: their
value should be seen in their contribu-
tions to the political or economic goals
of the day. In previous decades, notions
like the "entrepreneurial university” have
emphasised the role of science for eco-
nomic purposes, and more recently, the

framing of societal challenges has

brought a “revised social contract’
between science and society (Martin,

2012).

By contrast, idealist views resist this
identification of the function of science
with political or economic goals, and
instead emphasise the value of knowled-
ge and understanding as such (Fuchs et
al., 2023). Merton, too, falls in this cate-
gory: "Science must not suffer itself to
become the handmaiden of theology or
economy or state" (Merton, 1938, p. 328).
He warns that if the value of science lies
in “consonance with religious doctrines
or economic utility or political appropri-
ateness’ (ibid), then its acceptance will
also be conditional on meeting these
criteria. Wilhelm von Humboldt, the
towering figure in this tradition, warned
that the state must "not make use of its
academy as a technical or scientific
committee’, but must instead "nurse the
inner conviction that when they achieve
their final [scientificl purpose, they will
also fulfil its [the state’s] purposes”
(Humboldt 1810/2019, p. 4). It should be

noted that such idealist views about the
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function of science need not necessi-
tate strong views on its autonomy.
Humboldt, for instance, thought that pro-
fessorial appointments are too impor-
tant and should therefore be reserved
to the state. What matters is not auto-
nomy, but instead that the guiding sci-
entific ethos (“internal organisation’) is
oriented towards the pursuit of know-

ledge.

One approach to resolving this ten-
sion would be to draw distinctions
between parts of science that are orien-
ted towards certain societal goals, and
those that are allowed a more idealist
function. This could be done in terms of
technical vs general universities, appli-
ed vs pure science, or engineering vs
theory-led sciences. The former would
then be delivering more transactional
research for societal missions (along with
a corresponding system of public justi-
fication, research evaluation and incen-
tive schemes); while the function of the
latter is seen in terms of society's cultu-
re, education and long-term enlighten-

ment.

One danger with such distinctions is
that those parts of the scientific system
that are unable to justify their existence
in terms of research missions will lose
funding, talent and interest. The social
sciences and particularly the humanities
are likely to suffer and would at best
legitimate their pursuit through some
roundabout constructions framed in
instrumentalist terms. But this would
fail to give credit to their potential in
enabling new understandings, concepts
and avenues of action, which we may
be unable to envision now. Besides,
scientific organisations play important
reflective functions, both for politics
and society. Normative reflection and
societal critique must go deeper than
being merely a companying voice in
missions. Societal challenges and mis-
sions are not the end of history. Human
society continues to evolve in funda-
mental ways including our priorities and
understanding of our problems. A conti-
nued commitment to social sciences
and humanities may be a crucial reser-
voir of ideas and disruptions for this

evolution. Furthermore, a confident and
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operationally self-standing scientific
culture will also be a greater inheritance
to future generations than one limited
to thinking about the political or econo-
mic goals of the day. This is at least one
reason why such traditional distinctions
in public justification and evaluation of

science should be avoided.

Another approach would be to formu-
late another type of long-term research
missions that are designed to stimulate
deeper human understanding as such,
and thus especially the social sciences
and humanities. Instead of the Apollo
programme (“putting a man on the Mo-
on"), these missions would take inspira-
tion from historical examples like the
Encyclopédie produced in 18t Century
Enlightenment France (“surveying all of
human knowledge"). In line with von
Schomberg's proposal, these missions
could be co-created and implemented
with non-scientific actors; research
behaviour engaging with stakeholders
could similarly be incentivised. While
these missions would face their distinct
problems - most importantly, the multi-
tude of theoretical, epistemic and me-

uonip3 e10eds uolyenON

thodological approaches makes it diffi-
cult to think of complementary actions
within missions - they would similarly
integrate science into society, while
re-invigorating the pursuit of “traditio-

nal” knowledge-oriented enquiry.

THE DIFFICULTY OF STEERING
SCIENCE

Von Schomberg rightly points out
the lack of a “"demarcation criterion”
between scientists and ordinary citizens
engaging in truth-claims. This gives
additional support to the idea that shap-
ing the direction of science must be
opened up to include non-scientists.
Everyone engaging in science - even
citizens - must be involved in shaping
and conducting science. Yet we can
doubt whether this framing gets to the
heart of the difficulty of steering scien-
ce. Instead of asking which people
should have a place at the table shap-
ing science, we should ask which types
of reasons, communications or social
systems should be given such a role.

Should politics steer science?
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If we view society as consisting of
different functional subsystems, such
as politics, economy, law, science, edu-
cation or morality, we can start to con-
ceptualise both the need for greater
integration among these, as well as
the challenges in doing so. The German
sociologist and systems theorist, Niklas
Luhmann, famously argued that mo-
dern society is increasingly characteri-
sed by the operative closure of these
functional subsystems, a process which
he calls “functional differentiation”. The
more one of these subsystems beco-
mes differentiated, the greater the ten-
sion with the others. Society seems to
drift apart, given these mutually unintel-

ligible forms of communication.

The scientific system, among others,
could develop its quality and complexi-
ty not through being addressed towards
the goals of other subsystems, but rather
through the decoupling of its dynamic
from the conditions and interests of its
environment (Luhmann, 1990). Similar
remarks can be made about the diffe-

rentiation of other subsystems in socie-

ty, such as the economy. For Luhmann,
the implications of such a systems-
theoretical view on science is that the
structures of the science system cannot
be determined by outside forces. Of
course, other systems, such as politics,
may intervene or shape and urge the
scientific system. Yet for the scientific
system, these will remain irritations
which it can, at best, re-interpret in its
own terms. Politics and other subsys-
tems can suggest topics and research
directions and agendas, but - Luhmann
contends - in this way “no concepts are
yet developed, or research results deve-
loped’ (ibid., p. 639). The persistent pres-
sure of politics to deal with certain sci-
entific topics may have the effect that
the scientific systems ends up making
promises to deliver scientific insights
("truths”), without being able to guaran-
tee their delivery. We may observe this
type of inflation of promises when grant
proposals list lavishly the sustainable
development goals that the proposed

research will contribute towards.
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In light of the persistent dominance
of academic disciplines, journal presti-
ge, and citation metrics - in other words,
key determinants of academic behavi-
our that may at least sometimes be
obstacles to open science -, the call
to co-shape the direction of scientific
research with other stakeholders may
remain too weak. The call to incentivise
scientific behaviour that reflects open-
ness and mutual responsiveness may
be insufficient to challenge established
practices and may be treated as mere

irritation to scientific practice.

Such an incentive scheme would
ideally be accompanied by arguments
about why such collaborations are likely
to generate novel scientific insights;
in other words, appeals to norms and

goals internal to science.

CO-RESPONSIBILITY WITH
WHOM?

Besides the question about the socie-
tal function of science and the difficul-
ties of shaping its direction, we should
also be attentive to the interests and
particular constellations of actors aim-
ing to shape science. Not all constella-
tions of co-responsible societal stake-
holders will advance science or address
society's needs. Even if we assume that
directing science is possible in princi-
ple, we must be ready to prevent scien-
ce from being captured by special inte-

rests or authoritarian political agendas.

In the last decades, and particularly
in the US, the strong identification of
science with economic growth also pro-
voked criticism of the subjugation of
science under such goals. The literature
on "academic capitalism” (Slaughter &
Rhoades, 2004) points to the influence
of businesses and economic interests in
shaping research agendas, educational
curricula and fostering secrecy around

research results, as well as potential
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conflicts between academic and eco-
nomic interests. This dominance of eco-
nomic goals within science was cemen-
ted rather than challenged by a system
of public research funding that allowed
the commodification of research find-
ings (Mirowski, 2011) and local commu-
nities or civil society assuaged by the

promise of regional development.

One way of avoiding such dominan-
ce of certain interests would be to insist
on the fair distribution of costs and
benefits in such constellations of co-
responsible societal stakeholders. It is
unfair for one group of actors to fit the
bill or to do the work, while others take
away the profits. However, more is at
stake than merely the problem of whe-
ther scientific organisation (or the public
sector) receive their fair material share
of collaboration. This returns us to the
reflective function science plays within

society.

Science that is open to being steered
by social collaboration will depend in its

external legitimacy, self-understanding

and funding on such collaborations.
The danger is that the delicate balance
of collaborations with politics, economy
and civil society may fluctuate. Authori-
tarian political forces would welcome a
scientific system thus dependent. Some
industries employ a large shadow of the
scientific system (for example, the food
industry) that is aimed at capturing or

undermining scientific credibility.

Science that is integrated more fully
into society is likely to be more directly
impacted when power imbalances or
overreach by one functional subsystem
deviate from a more idealised picture
of co-responsible societal stakeholders
steering science. It is therefore impera-
tive that scientific organisations have a
clear and confident view of the societal
function of science, also beyond serving

immediate political or economic goals.
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It is hard to disagree with the thrust
of René von Schomberg's position paper.
It is driven by the worry that current con-
ceptions of “open science” are all too
impoverished - that they need to be
complemented by the social practice
of "mutual responsiveness” \Whether
in terms of political theory and notions
of democracy, or in terms of socially
relevant research practice - only an
ambitious commitment to open science

will be robust enough to make a diffe-

rence and contribute to research that
addresses global challenges. In contrast,
it is paying lip service only to the ideal
of openness when “open science” is
reduced to “open access publishing” or
data storage rituals. As von Schomberg
shows, this might actually deepen dis-
parities and redundancies within dys-

functional science.
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And yet, the particulars of his argu-
ment fail to effectively make the case.
Von Schomberg calls on two prime
witnesses to testify to “open science”.
There is the historical antecedent, per-
haps a voice of conscience, personi-
fied by Robert K. Merton and his idea
of "‘communism” or public ownership
as a norm which is held to binding
for the scientific community. And then
there is the recent history of Covid-19
research where scientists surrendered
personal ambition and the quest for
originality and readily shared data to
support public problem-solving.
Neither of these precedents, however,
points towards von Schomberg's ideal
of open science, and together they pro-
duce an incongruous picture of science
that obscures rather than highlights the

questions at hand.

ROBERT K. MERTON

In the face of Nazism and Stalinism,
at the time of "German physics" and

‘Lysenkoism’, the Weberian sociologist

Robert Merton revisited “Science as a
Vocation" and articulated "that affective-
ly toned complex of values and norms
which is held to be binding on the man
of science” (Merton, 1973, 268-269; com-
pare Weber, 1946). This can be viewed
in the context of a research program
which takes as its starting point what
Merton has called the Thomas theorem:
If people define situations as real, they
are real in their consequences (Merton,
1973, p. 262). What scientists hold them-
selves to be bound by is constitutive

of "science” as a social institution. Irres-
pective of the many violations of these
values and norms, they serve as regu-
latory ideas, provide orientation, occa-
sion ambivalence or even a guilty cons-
cience and thus retain their effective
normative force. Why do scientists hold
themselves to be bound by just these
norms? Merton does not address this
question. As von Schomberg notes, he
presupposes the commonplace answer
of the day which can be traced back to
Immanuel Kant and the Kantian tradition
in 19t and 20t century physics and phi-

losophy: To advance “Enlightenment”,
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the “disenchantment of the world", or
the “extension of certified public know-
ledge’ what is required is a public sphe-
re that is defined by the absence of tra-
ditional authority and parochial interests.
One enters the public sphere as one
enters a game, and the rules of the
games bind the players to discursive
norms. The republic of scholars or scien-
tific community is the model of such a
game where one can win only by having
the better argument, where knowledge
is freely shared (communism), where all
reasoners are equal (universalism), whe-
re personal ambition, ideological tenets,
questions of relevance and practical
benefit are bracketed (disinterested-
ness), and where everyone is commit-
ted to the give and take of argumenta-
tion (organized skepticism). Is this game
an idealisation of science? No. Is it a pic-
ture of what goes on in science? No.
This is where the Thomas theorem
comes in (Merton, 1973, p. 260-263). The
mere game of science is defined as real
and can therefore produce very real
consequences. For the people who play

this game, it is an indispensable part of

scientific practice to finally publish a
paper that renders a rather unprincipled
messy process very tidily and according
to the normative precepts of their pro-
fession - the extension of certified
knowledge is presented as if it involved
nothing but persuasive arguments
regarding the evidence for and against
theories or hypotheses. It is in this sen-
se, famously, that every scientific publi-
cation lies (Medawar, 1996): It projects
the labours of scientists into the sphere
of the game, transforming hard-won
experimental findings into objects of
collective deliberation - as if there were
no ulterior motives, powerful financiers,
nasty competitions involved. For the
people who play this game, there is no
better way to achieve what they consi-

der scientific knowledge.

To be sure, Merton's argument can
also be viewed also as his emphatic
political commitment to science and
Enlightenment - envisioning a specific
interface between science and demo-
cracy. He was not alone in this, with

similar arguments presented by Michael
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Polanyi, Karl Popper, and others: The
game of science served and sometimes
still serves as a model for rational deli-
beration in the public sphere, it exem-
plifies what Jurgen Habermas considers
the non-coercive force of the better
argument (Habermas, 1984, 11). The
intrinsic commitment of science to com-
municative rationality and democratic
deliberation did not imply, however,
that science should take notice of what
is going on in that other public sphere
of civic democracy, that it should be
interested in the problems, concerns,
priorities of citizens. Indeed, when one
envisions science as part of civil society
and subject to public reasoning, more
broadly conceived, one is confronted
with a very different interface between
science and democracy. It takes a rather
daring construction to conflate the two
- and René von Schomberg is offering
such a construction: Since Merton offers
no demarcation criterion of science,

he cannot exclude anyone from the
sphere of scientific reasoning and the-
refore must admit all deliberators into

the world of science, thus infusing the

scientific community with civic senti-
ments and concerns (von Schomberg,
2024, 7). Indeed, according to Schomberg,
Merton's commitment to openness

requires just this.

This is a daring construction becau-
se it is not at all clear that any of this
follows from Merton's failure to provide
an explicit demarcation criterion or from
the unavailability, in principle, of such
a criterion. It is evident that Merton, fol-
lowing Max Weber, assumes that not
everyone holds themselves to be bound
by these certain values and norms,
and certainly, that not everyone seeks
to extend certified public knowledge.
In this regard, science as a profession
is like medicine or the law, institutionally
constituted by a set of commitments
and mechanisms of self-governance
such as accreditation, peer-review,
and the like.

To be sure, Schomberg is not the first
who seeks to “improve” upon the Merto-
nian conception of science, extending

the values of science towards the poli-
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tical democratization of science. Gernot
Boéhme, Wolfgang Krohn, Wolfgang van
den Daele, and others formulated in the
1980s the so-called finalization thesis,
suggesting that communicative rationa-
lity, the norms and methods of science
require that scientists collectively deli-
berate the ends of science, including
the choice of questions and problems
(Schafer, 1983). Science would be
incomplete, they argued, if it stops short
of openly debating the application of
science and how it should serve socie-
tal interests. It would thus be a neces-
sary next step of science to become
political, that is, engaged with civil
society. In the meantime, John Ziman,
Michael Gibbons, Helga Nowotny, and
others described a "new production of
knowledge” that is responsive to socie-
tal interests (Ziman, 2000; Gibbons et
al., 1994). Having identified “originality
and novelty" as a fifth norm to comple-
ment and complete the Mertonian con-
ception, they proposed a dynamic that
invites considerations of social needs,

technical and economic interests.

Either way - whether we follow von
Schomberg or the latter theorists of
science - it is unhelpful to conflate
openness as a value of science and
openness of science towards society.
Openness as a value of science negates
authority and hierarchy as well as paro-
chial "special” interests, openness of
science towards society subjects it to
(legitimate) considerations of relevance
and interest. By conflating these notions
of openness, one also conflates the
game of science as extension of certi-
fied public knowledge with quite ano-
ther game of using scientific theories
and capacities to accomplish things of
technical, practical, societal relevance.
One thereby finally conflates the modern
project of Enlightenment and a project
which Ulrich Beck, Anthony Giddens,
and Scott Lash discussed as second
modernity, namely a project of repair
that attempts to reflexively manage
the ecological and social problems
that arose through modernization (Beck

et al., 1096).
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Indeed, the finalization theorists,
John Ziman, Michael Gibbons and his
collaborators did not suggest that the
democratization of science and its open-
ness towards society are consistent with
Mertonian notions of communism, uni-
versalism, disinterestedness, and orga-
nized skepticism. On the contrary, the
problem of “finalization" arises only once
the game of science is over, that is, when
the business of theory-development is
‘closed” and the problems shifts to the
ends that can be served by all the alrea-
dy accumulated knowledge of science.
John Ziman and the others explicitly
associated the Mertonian norms with
the peculiar institution of academic
science or mode-1 research and spoke
of the new production of knowledge as
non-academic mode-2 research with its
orientation towards social needs. Accor-
dingly, the Mertonian norms are said to
be displaced by a new social contract
between science and society and a
different view of the interface between
science and democracy - not in terms
of communicative rationality but in terms

of public engagement and participation.

This new social contract redefines public
knowledge as intellectual property,
introduces relevance, inclusion, respon-
sibility as values that are held to be
binding on scientists. Steven Shapin in
his book on the scientific life in Silicon
Valley provides “a moral history of a
late-modern vocation” and adds fami-
liarity and charisma as counter-norms
to universalism and disinterestedness

(Shapin, 2008).

Of course, René von Schomberg
also laments that public knowledge is
now conceived as intellectual property
and therefore rediscovers Merton as a
promoter of open science. At the same
time, however, he does not and would
not endorse the call to go “back to aca-
demic science” He does not appear to
fully acknowledge that the values of
Mertonian science simply are not made
to provide orientation for post-academic
‘open science” And so, his attempt to
apparently build on and widen Merton's
Enlightenment conception of science
ends up with a brute substitution of the

very definition of “science”. Merton's ins-
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titution for the "extension of certified pu-
blic knowledge" becomes Schomberg's
institution for "societal challenge based
knowledge generation” By speaking in
an undifferentiated manner of "science’,
profound differences are obscured. It
appears that the concept of the scien-
tist independent of society is merely
‘rephrased” when the position is, in fact,
to entirely replace it with the concept of
the scientist as "knowledge co-producer
in and with society” (von Schomberg,

2024, 23, 27).

COVID-19

The wilful conflation of academic and
non-academic science makes sense,
of course. As a participant-observer of
changing science-and-society interac-
tions, Schomberg welcomes the new
social contract. He sees the tremendous
gains towards an opening up of the
research process in recent decades -
but in terms of a Habermasian political
philosophy he is also worried about the

attendant losses. Non-academic tech-

noscience has severed the bond of
science and Enlightenment, it valorises
innovation and loses sight of social
progress. Can't we have our cake and

eat it?

To be sure, we are fully in agreement
that this is the challenge of the day - to
secure the legacy and spirit of Enligh-
tenment for the current age, also in the
sphere of science and technoscience.
But precisely because this is an
important task, we are ill-served by
Schomberg's conflation. This is espe-
cially evident when he cites Covid-19
research as a shining example of open
and mutually responsive science.
Schomberg's judgement is based on
the conduct of researchers who did not
seek personal gain but diligently provi-
ded data for public management of the
pandemic. Fair enough. This they did,
though the data in question were col-
lected primarily by public health agen-
cies that have cultivated the art of epi-
demiological data collection for at least
100 years. Aside from using different

tools to visualise the data curves, their
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method of generation hasn't changed
much in all this time. And even older is
the art of treating epidemics by isolat-
ing potential carriers of an infectious

agent.

Quite apart from this and in a highly
competitive entrepreneurial spirit, vac-
cines were developed with all the redun-
dancies and duplications of effort that
one typically sees in such competitions
- when everyone has a sense of how it
might done, but one will be faster, per-
haps better at it. If both, epidemiologists
and vaccine developers, responded to
societal needs, there were many others
who stood by silently, failed to respond,
or were not even asked to respond. On
the one hand, there was aerosol scien-
ce that never had its day, though it
might have contributed innovative ways
of moderating, filtering, streaming the
flow of infectious droplets, thus com-
plementing the wearing of masks. On
the other hand, there were the social
scientists, including STS scholars, who
stood by and watched the utter political

disregard of their much-heralded know-

ledge society. Governance efforts did
not seek to mobilize the distributed
intelligence and experimental spirit

of citizens, and yet the STS community
hardly commented upon 215t century
governance in the style and manner

of 19th century public health and popu-
lation control. The best that can be said
about the COVID-19 constellation of
science, politics, and society is that it
worked, and that scientists played along
without rocking the boat - that the vir-
tues of diligent data-management over-
shadowed the exercise of creativity and
intelligence while everyone was waiting

for the vaccine-to-come.

One would hope and expect that
there are better examples of open and
responsive science - this one was
selected by von Schomberg because
it looked like ordinary science minus
some of its dysfunctionality. Instead, the
models of open and responsive science
might be sought in citizen science as
it is practised in the context of patient-
initiated clinics, of environmental advo-

cacy, of science-diplomacy and peace-
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building. These paradigms of open or
citizen science follow a public policy
agenda, are committed to values such
as social, economic, and ecological
justice. They integrate scientific research
methods within an agenda of political
Enlightenment, fully aware that they
do not carry on but contravene the
values of academic science. Holding
the Mertonian ideal of openness within
self-governed science apart from the
institutionally enforced mutual respon-
siveness in technoscience-society
interactions, and bringing politics back
in - this might be the more straightfor-
ward way to overcome impoverished

notions of "open science”.
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Carl Mitcham, unlike any other author,
has established a comprehensive philo-
sophy of engineering. He has made phi-
losophy relevant for engineers and
engineering relevant for philosophers.
\We agree that engineering should be
distinguished from the sciences. The
sciences and engineering have evolved
asynchronously in terms of the gover-
nance of their communities and institu-
tions. As Carl Mitcham rightly pointed
out, the engineering field adopted codes
of conduct emphasising responsibilities
for public health and safety early on. In

contrast, the sciences have consistently

attempted to ‘externalise’ such respon-
sibilities to civil and political bodies.
Governing institutions for the sciences
were established in the Western Hemis-
phere in the mid-19t" century. However,
the National Academy of Engineering
in the USA was established only in 1964,
and the Netherlands will inaugurate its
own Academy in 2024. It is, therefore, not
surprising that distinguishing the gover-
nance of the engineering community
from the institutions for engineering is
more complex than in the case of the
sciences (with the exemption of state-

controlled technology, e.g., for engine-
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ering, for the military, etc.). This disparity
has long impacted higher education: In
Europe, polytechnic institutions existed
as separate institutions of higher educa-
tion for engineers, positioned hierarchi-
cally in relation to universities. These ins-
titutions gradually merged with the uni-

versity system from the 1990s onwards.

Ironically, fields within the traditional
sciences are progressively evolving into
areas of engineering, such as nanotech-
nology, bioinformatics, genetic engineer-
ing, and synthetic biology, which require
distinct forms of governance. | thus wel-
come Carl Mitcham's extension of my
table in the position paper. Mitcham
warns against overly grand expectations
for public participation. However, my
argument is not about participation per
se, but about orienting research mis-
sions and research policy toward social-
ly desirable objectives. This does not
necessitate direct public involvement
but does require a high degree of open-
ness and transparency within science
and at the science-society interface,

enabling research missions based on

social collaborations with societal kno-

wledge actors.

Monica Edwards-Schachter raises
pertinent issues regarding the commo-
dification of scientific knowledge, the
conceptualization of open science, and
the selective focus on specific research
values. | have argued elsewhere (von
Schomberg, 2019) that while radical
open science is essential, it is not suffi-
cient for responsible research and inno-
vation (RRI). RRI necessitates additional
measures, such as the institutionalisa-
tion of anticipatory governance and
value-driven innovation. The commodi-
fication of science is one of the factors
that contributes to a closed, overly
competitive form of science, rather than
fostering progress through open colla-
boration. Edwards-Schachter extends
my argument by providing valuable
insights into the negative consequen-

ces of science's commodification.
Moreover, RRI must address market fai-
lures to enable the transformative chan-

ges required to meet the Sustainable
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Development Goals (SDGs). This involves
institutionalising value-driven innovation,
a topic beyond the scope of our current
discussion. While articulating the cons-
titutional research value of ‘'openness'is
necessary, it is only one, ‘constitutional’
research value. It is of course not the
only value to effectively address the
much broader issue of responsible inno-
vation. | recognize that the Mertonian
framework is inadequate for today's
socio-political context and acknowledge
the diverse epistemic cultures within the
sciences (Sabina Leonelli also refers to
this diversity). I specifically highlighted
the engineering sciences because of
their ambivalent attitude towards ‘open-
ness' but it may be necessary to exami-
ne other fields as well. However, this
does neither affects the overall argument
on governance of research missions nor
the overall argument for managing re-
search around research/scientific mis-

sions concerning societal challenges.

| also appreciate Edwards-Schachter's
comments on the counterproductive

ways it is implemented in current Open

Access policies. The prevalent model of
gold open access, where authors or their
institutions pay for publication, under-
mines the essence of ‘real’ open science.
It reinforces scientists' preoccupation
with publishing and for higher citation
rates rather than sharing knowledge and
data prior to publication. Additionally,

it motivates scientists to move to institu-
tions with the most substantial budgets
for this purpose, a perverse incentive
creating inequities in the scientific sys-
tem and among countries. This practice
undermines the necessary resource-
sharing among scientists to effectively

preserve and constitute public goods.

| am pleased with Sabina Leonelli's
response. She has significantly contri-
buted to the field of open science (see
Leonelli, 2023) both as an author and
through her input in public policy. The
apparent disagreement arising from her
response is more about the details of
how to implement open science rather
than matters of principle. | based my
argument on a radical concept of open

science: ‘'open collaboration and know-

Towards a New Ethos of Science or a Reform of the Institution of Science?

uonip3 e10eds uolyenON



Issue 6, 2024, 86-93

ledge sharing prior to publication’,
which virtually equates to “science
done right” However, neither the self-
governing scientific community nor the
governing research institutions, such as
research councils and funding organisa-
tions, wish to embrace this concept fully,
let alone to take it as a basis for funding

and rewarding research proposals.

The implementation of open science
as a response to Covid 19, as it stands -
partly voluntary, as Leonelli rightly poin-
ted out - has been incomplete, debata-
ble, and in some instances, probably
even wrong. Nonetheless, even this im-
perfect approach was necessary to
deliver vaccines within a short period.
Business as usual would have taken
a decade. We cannot rely on the volun-
tary and morally driven responses of
an ‘autonomous’ scientific community
as the default situation. My argument
is to make the scientific community's
responses independent of commenda-
ble moral initiatives by providing a diffe-
rent incentive system, primarily based

on encouraging research behaviour

irrespective of the normative assump-
tions scientists may hold. In the absen-
ce of such a system, | can only hope
that even imperfect open science prac-
tices will address urgent societal chal-
lenges, though institutional reform of

science should remain on the agenda.

Leonelli's second comment, which
aims at guaranteeing the quality of sci-
entific deliberation and the deliberation
at the science-society interface, is par-
tly addressed by her own observations.
Leonelli rightly points out to the need for
additional norms on top of ‘'openness’
for deliberation, such as mechanisms
to ensure the uptake of criticism (which
then would ‘institutionalise’ mutual res-
ponsiveness). However, we cannot rely
on the self-governance of the scientific
community to facilitate this. For exam-
ple, the statutes of the European Food
Safety Authority require, in cases involv-
ing the precautionary principle, an acti-
ve search by appointed experts to iden-
tify disagreements within the scientific
community. They must not only ‘weigh'’

the arguments but also engage in a
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debate. They may practice this principle
imperfectly, but it shows that we need
responsible governing institutions to
ensure this deliberation and public scru-
tiny to check if they actually do. The
‘autonomous’ scientific community will

certainly not do it.

We may also need to think of other
mechanisms of quality assessment ins-
pired among other by the work of Ravetz
and Funtowicz (2015), a topic | dealt with
already in Von Schomberg (2007, 1992).
| agree with Leonelli that this is highly

desirable.

Lukas Fuchs’ thoughtful comments
require me to be more precise about the
nature of the missions. My preoccupa-
tion with providing ‘directionality’ to
research and innovation may have given
the impression that the governance
of the scientific community should be
entirely devoted to societal-challenge-
based missions. | must acknowledge that
addressing scientific challenges remains
a crucial function of the scientific com-

munity. Nonetheless, these purely sci-

entific challenges can also be governed
through research missions with the iden-
tical incentives for research behaviour
as research missions addressing societal
challenges. (e.g. early knowledge shar-
ing prior to publication and open colla-
boration). The radical open science ratio-
nale of open collaboration and early
knowledge sharing is the foundation of
successful, globally collaborative, net-
worked (pure) science. The Nobel Prize-
winning article that empirically confir-
med Einstein’s claim of the existence of
gravitational waves was co-authored by
1,000 individuals. Open science requi-
res the input of all relevant knowledge
actors, although some missions can cer-
tainly rely solely on knowledge actors

within the sciences.

The functional differentiation of sci-
ence, politics, economy, and the legal
system in complex societies, as thema-
tised by Luhmann, should not be aban-
doned by blurring the distinction betwe-
en politics and science. Politics should
not ‘steer’ or politicise science; hence the

proposal to establish co-responsibility for
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giving direction to science and innova-
tion at specific science-society interfa-
ces, such as research councils and te-
chnology assessment offices. This also
applies to purely scientific research mis-
sions. The public funding of these mis-
sions also requires legitimation?. Purely
scientific endeavours are hardly ever ful-
ly detached from societal challenges, as
the European Research Council's fund-
ing of ‘Frontier' science demonstrates.
However, research funding and gover-
nance should not be reduced to merely
serving the plurality of funding needs
within the scientific community (e.g., fun-
damental research, societal challenge-
based research, industrial research, etc.)
but should also address the governance
of the science system in terms of produc-
tivity, effective resource sharing, and deli-
vering on socially desirable outcomes. The
current funding of science undermines
the productivity of the science system (for

details, see von Schomberg, 2019).

The establishment of co-responsibility
to govern both the institution of science

(through science-society interfaces) and

the community of science (through open
collaboration among knowledge actors
within science and society) cannot be
equated with the politicisation of scien-
ce. 'Openness, both as an institutional
value of science and democracy, provi-
des a procedural basis for directing sci-
ence in a deliberative democracy. It
should also guarantee full transparency

of these interfaces.

This brings me to Alfred Nordmann'’s
central claim that | conflate ‘openness’
within science with ‘openness’in a de-
mocracy. This was not the basis of my
argument. | must clarify that ‘openness’
in science serves the institutionalised
process of cooperative truth-finding,
while ‘'openness’ in a democracy aims
to optimise civic participation in social-
political agenda-setting and decision-
making. In both cases, openness is an
institutional value that relies on incenti-
vised scientific and civic virtues rather

than enforcement or codes of conduct.

The institutionalised cooperative

truth-finding in science does not imply
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that science produces Mertonian ‘cer-
tified knowledge' or that it holds the
exclusive authority to inform politics.

| even argue that science does not have
the sole authority to determine the
goals of its own truth-finding process.
For effective knowledge production

in addressing societal challenges, we
require consensual knowledge (as long
as the consensus lasts) and consensual
directionality in science and innovation.
This can be achieved through social col-
laboration with knowledge actors both
within and beyond academia and by
strengthening the governance of scien-
ce through science-society interfaces.
This approach neither conflates nor un-
dermines the cooperative truth-finding
process, as long as we maintain the dis-
tinct institutional values of openness in

both science and democracy.

Social collaboration with a variety
of knowledge-actors is not identical
to citizen science, although the outputs
of citizen science should be included in
broader deliberations on scientific find-

ings within the science-society interface.

I am puzzled by Alfred Nordmann's claim
that "He does not appear to fully ackno-
wledge that the values of Mertonian
science simply are not made to provide
orientation for post-academic ‘open sci-
ence' | believe that this is a misreading
of my text. The table | provided demons-
trates that my position on both the nor-
mative structure and functions of the
scientific community and the institution
of science is a revision of the Mertonian
position. It is not only a revision of
Merton's value of openness but also the
provision of a new governance frame-

work fit for the contemporary situation.

My explanation of the emergence of
an ever-dominating ‘engineering pers-
pective'in the sciences shows that issues
of responsibility are becoming integra-
ted into science, counter to the Merto-
nian norm of disinterestedness. Moreover,
I aimed to demonstrate that Merton's
original incentive for originality, combi-
ned with his norm of communism (open-
ness to and communality of know-ledge
sources), has lost its function. Radical

open science requires virtually instant
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knowledge sharing prior to publication,
thereby abandoning the priority for ori-
ginality (and thus giving up on the pos-
sibility of ‘original’ publications) in favour
of open collaboration. My position, the-
refore, differs from earlier attempts to
revise Merton, such as those by
Nowotny, who still hangs on to ‘origina-
lity" and at the same time seeks to iden-
tify consensus of cooperative truth fin-
ding process across sections of society
with the production of ‘robust’ knowled-
ge. The latter would indeed conflate the
science/society differentiation and even
mix evaluative criteria for scientific truth-
finding with empirical issues of consen-

sus formation in society.

| disagree with Alfred Nordmann's
diagnosis of the current situation. | claim,
on one hand, that the traditional coope-
rative truth-finding process in science is
corrupted by an overly competitive and
closed system, and by issues such as
the commodification of science. On the
other hand, I argue that we required inter-
ventions from research policy to open

up science to deliver on vaccines. The

case of COVID-19 was not an ideal exam-
ple of open science at work, but it was
just enough to succeed once. Hence,
my preoccupation is with further open-
ing up science - COVID-19 was a small

step, but we need to take several more.
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