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Abstract

Social scientists have proposed several concepts to give account of the way scientific life organizes. By

studying ‘complexity sciences’ - established in the mid-1980s by the Santa Fe Institute in New Mexico
(USA) -, the present article wishes to contribute to interdisciplinary studies and emergent domains
literature by proposing a new concept to describe this domain. Drawing from Bourdieusian sociology
of science and STS, a ‘scientific platform’is defined as a meeting point between different specialties,
which, on the basis of a flexible common ground, pursue together shared or parallel socio-epistemic

objectives. Most of the specialties inscribed in complexity suffer from a relative marginality in their

disciplinary field. The term ‘platform’metaphorically refers to what the heterogeneous members of the

collective mutualize, both in cognitive and social terms, in order to exist and expand.
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Introduction

Several notions of ‘complexity’ circulate in science
and technology. The communities that coalesce
around some of them share a common defini-
tion, a set of operational tools and references, an
ensemble of meeting spaces, and an institutional
project (Li Vigni, 2018a). One of these communi-
ties christened herself as ‘complexity science(s)’,
a field that can be defined as an interdisciplinary
and transnational association of specialties, whose
aim is to computationally model and simulate nat-
ural and social ‘complex systems’ (Waldrop, 1992;
Helmreich, 1998; Williams, 2012; Li Vigni, 2018b).
These are defined as big ensembles of hetero-
geneous elements whose interactions produce
emergent properties that are not deductible from
their microscopic level: because of the vagueness
of this notion, basically everything from ecosys-
tems to cities, from epidemics to financial mar-
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kets can fall within it (Mitchell, 2009). The field
has been launched in the mid-1980s by a group
of senior physicists from the Los Alamos National
Laboratory and other American universities, with
the aim of applying computer and interdiscipli-
narity to life and social sciences. After two years
of meetings and discussions, in 1984 the group
established a small private research center called
the Santa Fe Institute (SFI) in the New Mexican
city of Santa Fe. Even if historically this group is
not the first reclaiming the study of complex sys-
tems, the SFI made organizing “a general science
of complexity” its core mission (SFI Arch. #1: 3).
The institute succeeded in establishing a stand-
ard of complexity sciences through publications
and educational devices. Moreover, thanks to the
symbolic capital of the founders and to a series of
general audience bestsellers (Waldrop, 1992; for
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a longer list, see Williams, 2012: 194), the SFI has
since then generated many vocations around the
world and inspired the foundation of several doz-
ens epigone institutes.

Nevertheless, the unity of complexity science is
highly questionable, both under an epistemolog-
ical and a sociological viewpoint (Li Vigni, 2020a; Li
Vigni, 2020b). In a precedent work, | have retraced
the history of the SFI and argued its failure in
establishing complexity as a new discipline (Li
Vigni, 2020c¢). While its cultural influence is unde-
niable (Thrift, 1999; Taylor, 2003; Urry, 2005), the
generalization of an idiom or a set of metaphors
such as ‘complex adaptive systems, ‘networks;
‘edge of chaos, ‘tipping point, ‘emergence] etc.
does not imply we face a scientific field in the
Bourdieusian sense (Gingras, 1991). If “[t]lhe
central function of the institutionalization of the
disciplinary community consists in preserving
the permanence of the disciplinary activity
through reproduction of its potential” (Guntau
and Latkau, 1991: 21, emphasis in the original),
then complexity cannot be considered as a disci-
pline. Complex systems groups are very common
in physics and mathematics faculties - a little
less among life and cognitive sciences. But the
institutes and degree courses, summer schools,
masters, and PhDs that explicitly and primarily
inscribe in this label are a few. That is because
the academic identity of complexity specialists
remains anchored to their disciplines.

At the same time, complexity specialists have
theoretical affinities, show reciprocal acknowl-
edgements, meet in thematic conferences, pursue
collective funding, and weave research collabora-
tions for example through what the SFI called the
“integrative workshops”, sort of brainstorming
conferences where participants pursue transversal
and interdisciplinary theories and models. From
an object-driven viewpoint, we face a paradox:
if the boundaries of complexity seem soft,
undefined and open, its label has nevertheless a
consolidated, acknowledged and clear identity.
When looking at complexity sciences, it is indeed
possible to feel a palpable tension between the
solidity of this interdisciplinary field and the
openness of its epistemic, social, and institutional
boundaries and features. At the beginning of SFl's
history, its founders wanted to establish a new

discipline. Up to the mid-1990s, they invested
their efforts into the creation of a “general theory
of complex adaptive systems” - in reference to
the evolutive aspect of living and social systems
(Cowan et al., 1994). The project was neverthe-
less abandoned in 1995 after the publication
of an article authored by scientific journalist
John Horgan and entitled “From complexity to
perplexity” (Horgan, 1995). Therein, the journalist
bitterly criticized complexity science for being
“flaky” and the SFI for being “fact-free”. Horgan'’s
article had a huge impact on the New Mexican
institute’s image and internal organization. Its
Board of Trustees and Scientific Advisory conse-
quently operated several changes: some people
were excluded and the pursuit for a general theory
of complexity was officially abandoned. From
then on, the institute’s members redirected their
efforts towards the construction of local but trans-
versal theories about different phenomena (e.g.
robustness, contagion, aging, animal metabolism,
ecosystems formalization, city evolution, etc.) (SFI,
1997, 2000b, 2004; Marquet et al., 2014). Albeit this
domain is often well recognized by insiders and
outsiders, and often qualified as a“paradigm”from
which to get inspiration to renovate other disci-
plines', young researchers having spent a period
in a complexity institute may encounter problems
in the suite of their career. Mavericks and marginal
scientists with an unusual path may find there a
temporary shelter, but, as it has been observed
for other interdisciplinary fields (Prud’homme
and Gingras, 2015; Lewis et al., 2016; Génard and
Roca i Escoda, 2016), they run the risk of experi-
encing troubles in finding a permanent job once
outside the complexity “free-trade zone”, since
they “have vast persuasive work to do, for instance
in demonstrating that work done in ‘sociophysics’
has ‘enough’ physics” (Williams, 2012: 166-167).
What kind of scientific organization is then one
that confers an “ambiguous reputation”, to cite
a German biophysicist from the University of
Cologne (interview, 18.11.15), but still continues
to exist within an environment - academia -
where reputation is central (Bourdieu, 2004)? Even
if the initial disciplinary project of SFI founders
was abandoned, many scientists inscribe in this
domain or get inspiration from it. How to explain
such a paradox? If complexity sciences are not a
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discipline, then what are they or, at least, how can
they be thought of?

In the present text | wish to address the
question of how to characterize this field. From a
theoretical viewpoint, social scientists struggle to
find a term to describe interdisciplinary fields in
general. One can think of the several ‘studies’ (STS,
gender, postcolonial, area, futures, environmental,
animal, digital, game, etc.), but also of fields like
cognitive sciences, Earth system sciences, nano-
technologies and others. Some scholars prefer
to adopt terms like ‘epistemic cultures; ‘styles of
thought; ‘invisible colleges’ or research programs’
for they consider that more classical terms like
‘discipline” and specialty’ are inadequate before
such heterogeneity of practices and scales
(Granjou and Peerbaye, 2011). Others - followed
here - think the disciplinary level can still be
pertinent, even if that means we need to go
beyond it with new concepts, such as ‘interdisci-
pline] ‘transdiscipline” and the like. Drawing from
Bourdieusian sociology of science and STS, this
article proposes to contribute to the interdisci-
plinary studies and emergent domains literatures
by introducing the term of scientific platform to
make sense of complexity sciences and, | guess,
other similar fields. If on the one hand it must be
admitted that the concepts to define meso- or
microscale research groups proliferate (see Tari,
2015 for a review), on the other one the terms
that take into account the disciplinary level are
not as numerous. Moreover, existing concepts
fail to grasp the specific social configuration that
complexity sciences manifest on an institutional
and organizational level. The thesis of this article
is that complexity has a specific socio-epistemic
existence, partly determined by the concep-
tion of science that its members have and partly
shaped by the specific historical context in which
this domain appeared. Complexity sciences can
be defined as an association of fledgling and/
or marginalized specialties, which ally under the
same label - sharing the same tools, views and
spaces — in order to pursue common or similar
epistemic and institutional projects.

This article is structured in four sections. The
first one describes the materials and methods
upon which it relies. The second one offers a
general overview of complexity sciences from

a historical and geographical viewpoint. The
third reports the way complexity scientists self-
perceive within the specific historical context in
which their field has emerged. The fourth section
describes the complexity domain under three axes
(epistemic, ontological and social); it introduces
and discusses the concepts that social scientists
have produced to describe scientific communi-
ties by focusing on the disciplinary level; it finally
presents the interest of the scientific platform
concept. The aim of this proposal is not to essen-
tialize nor legitimize complexity, but to offer social
scientists a concept to seize a dynamical phenom-
enon both in its specificity and generality.

Materials and methods

The present work stems from a PhD research in
sociology dedicated to the study of complexity
sciences. The material of the thesis is composed
by scientific literature, institutional archives, a
dozen laboratory visits and 198 interviews — sys-
tematically transcribed — with 170 different people
from Europe and the US. 115 of these were com-
plexity scientists; the rest of interviewees were
staff employees, other complexity theories spe-
cialists, as well as a few journalists, policy makers
and NGO or think tank leaders. Such material con-
tributed to form an overall view of the field under
study here.

Interviews were semi-structured - partly
open and individualized, and partly following a
general framework. Such framework contained a
dozen questions about personal pathway, view
of complexity sciences, scientific practices and
methods, as well as institutional attachments
and objectives. The bulk of the interviews was
determined by the choice of the pivotal institu-
tions taken as study objects — the SFI> and the
Parisian Complex Systems Institute® - in order
to explore the hub of the American and interna-
tional community on one side, and the hub of
the French community — one of the biggest and
most active in the world — on the other. The rest
of the researchers came from other laboratories
inscribed in complexity sciences in Europe and
the US.

As for the archives, a support is particularly of
help here. From 1986 to 2014, the SFl published 40
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issues of its Bulletin. The articles it contained were
written by the staff members, resident scientists
and freelance journalists. It was addressed to the
members of the Board of Trustees, the research
officers, the advisors, the scientists, the donors, as
well as to university, industrial and governmental
directors. Its aim was to inform such a public about
the scientific and administrative programs of the
institute. The Bulletin was published once to twice
per year. Printed in 5000 copies, it was available for
free upon request. Later, its publication became
electronical and old issues were digitalized, before
the bulletin was suppressed for economic reasons.
The Bulletins are an excellent material to retrace
SFl/complexity history, network and theoretical
content.

As for the approach followed here, to study
scientific communities’ organization in general
- and complexity sciences’ in particular - it is
important to have a multiscale, multidimensional
and dynamical perspective (Abbott, 2010). To
make sense of the scientific group under study, a
specific and a general frame have been adopted.
The specific frame is the definition that Gingras
(1991) and other social scientists give of the disci-
pline as a professional autonomy device (Hufbauer,
1971; Goldstein, 1982; Whitley, 1984; Guntau and
Latkau, 1991; Lenoir, 1997; Fabiani, 2006; Bulpin
and Molyneux-Hodgson, 2013). Accordingly
to the authors, one or another of the following
elements can be more or less emphasized: the
role of education and degrees, courses, and PhD
curricula in order to perpetuate a field by the
training of neophytes; the institutionalization
of a field through the classical venues of science
(societies, conferences, journals, departments,
committees, facilities, etc.); and the role of social
support, which can come either by the State, the
industry, the general public or all of them. From
this perspective inspired from sociology of work,
the role of scientists is analysed under the profes-
sional dimension - certified competences are
requested for specific tasks (education, research,
industry, governmental needs, etc.) and are
rewarded through ad hoc occupational catego-
ries, social functions, salaries and budgets. The
second frame is more generic and gets inspiration
from STS at large, according to which epistemic,
ontological and social levels are interdependent

and indissoluble (e.g. Felt et al., 2017; Law, 2010;
Vermeulen et al.,, 2012; Woolgar and Lezaun,
2013). This is the reason why, in order to present
the specificity of complexity sciences in the fourth
section, | have isolated three axes: epistemic
(theoretical objectives and inquiry tools), ontolog-
ical (view of complex systems) and social (institu-
tions and meeting spaces).

History and geography of
complexity sciences

This section is dedicated to a quick historical and
geographical panorama of complexity sciences,
from their inception at the SFl in the 1980s to the
present-day, where six dozens institutes scatter
around the world.

During the founding meetings that took place in
1982-1984, SFI's architects only agreed on the will
of using the computer to foster interdisciplinary
research, but diverged as for everything else: the
size of the institute, its scope and even its research
topic (Li Vigni, 2020c). Some of them advocated
for the study of artificial intelligence, a few were
for cognitive sciences, while others wanted the
institute to focus on life sciences. As one of the
founders, physicist Murray Gell-Mann, retrospec-
tively explained in 1994, “In the beginning, we
couldn't see clearly what sorts of emerging scien-
tific syntheses we should seek” (SFI, 1994: 25).
Only after several discussions, complex systems
were established as the general object to make
the institute community work on. The institute
was then settled in 1984 under the name of Rio
Grande Institute, before getting its actual name
one year later (Cowan, 2010). The establishment
of the “science of complexity”, as SFI's founders
initially used to call it, was a top-down social
engineering process that relied on several strat-
egies. A very important one consisted in mobi-
lizing Senior Fellows’ own economic, social and
symbolic capitals. Not only the founders were the
first important donors to get the institute off the
ground, but - as the official bulletin of the SFI later
wrote — they also “knew everybody. They could
just pick up the phone” (SFl, 2004: 8). Through the
founders’ social networks, the institute obtained
the first public contribution from the National
Science Foundation, as well as the first private
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money from foundations (like MacArthur) and
companies (like Citicorp). The symbolic capital
of the Senior Fellows had been consciously
mobilized to increase the credibility of the SFI's
endeavour, as the first president George Cowan
explained to one of the bulletin writers: “We have
a roster of National Academy types and Nobel
winners, which suddenly did something very
important for the whole notion [of complexity],
that is, to make it look more respectable” (SFI,
1988: 5). Another important strategy consisted
in fostering a positive mediatic coverage of the
institute*. Moreover, SFl has importantly directed
its fund raising efforts towards the private world
(Li Vigni, in preparation), but has always addressed
academia to lay down its scientific existence and
continuity, through scientific publications and
pedagogic devices like the summer schools®.
While the scientific society dimension has not
been invested by the SFI, it represented one
of the most structuring tools of the European
community®.

Today there are more than sixty complexity
institutes in the world. Physicist and entrepre-
neur Stephen Wolfram has published on his blog
an approximative list of these centres, which are
present on all continents, except Africa, with a
particular concentration in the US, in the UK and
in France’. These institutes have passed from a
couple to more than ten between 1980 and 1994
(14 years), from ten to twenty between 1994 and
2001 (7 years), then from twenty to forty between
2001 and 2005 (4 years), and finally from forty to
sixty between 2005 and 2010 (5 years). After the
boom of the first 2000s - very likely due to the
success of network theory (Pastor-Satorras and
Vespignani, 2001; Barabdsi, 2003; Watts, 2003;
Newman, 2018) - the curb reached a plateau and
is today probably entered in a degrowth trend (in
the sense that some centres close down). The SFI
self-attributes the credit of such a dissemination:
“imitation is the sincerest form of flattery” (SFl,
2007b: 7). Yet, while there is no doubt that it has
indeed inspired many of these centres through its
mediatic coverage and direct effort in the interna-
tional outreach, the laboratory visits | realized in
a dozen complexity institutes in Europe and the
US suggest the need to nuance this point. Among
such institutes, there are at least six different types.

The first category is that of the centres which
preceded the SFI: even if they integrated some
of SFI's characteristics after its appearance, these
institutes have never shared the totality of the
tools, discourses, objectives and organizational
features as the American institute®. The second
category includes the faithful SFI epigone centres,
which interpret a restricted version of complexity,
sticking to the boundaries that have been estab-
lished by the American ancestor, and which also
follow the original model in what concerns the
type of institutional funding philosophy — mainly
addressed to private actors such as enterprises
and foundations®. Some centres have been estab-
lished or renovated to imitate the SFI, but still
keep some distinctions on the institutional level
(mainly based on public funds) and on the theo-
retical one (some SFl approaches are missing
and new ones are introduced). While explicitly
aligning themselves with the “SFI tradition”, these
centres wish to innovate complexity sciences™.
Moreover, some centres know and explicitly get
inspiration from the SFI, without sticking to its
epistemic discourses and objectives, and settle up
very different institutional organizations where,
contrarily to the SFI who only hosts theoreticians,
the latter coexist with practitioners in the same
environment''. The fifth category gathers centres
that adopt the term of complex systems more for
institutional convenience than for adherence to
the American ancestor. In these cases, the label is
perceived as an efficacious hat that can federate
heterogenous and multidisciplinary teams™. In
the sixth and last place, it is important to mention
all the other complex systems institutes that make
no reference to the SFl and whose members often
ignore and sometimes despise it: in these public
centres, the reference to complexity mainly draws
from statistical and condensed matter physics,
where the term of complexity has been in usage
since the 1970s without a flagship rationale™.
Whatever their category, most of these labora-
tories operate as visiting institutions, so that the
number of resident researchers is often small. The
majority of their affiliates are temporary associates
that either spend a short stay and then go away,
or - like in the case of the SFl and its followers —
are formally associated to the institute for a long
time, but only spend a few weeks per year there.
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While the fieldwork which this article lays
upon was limited to some European countries
and American states, a quick Internet tour shows
that certain complex systems institutes in the
world seem not to be active anymore'. As for the
topics, some seem specialized in physics, others
in robotics or engineering, others yet in biomedi-
cine®. The variety of the subdisciplines involved
and of the institutional forms taken by these
networks, as well as their ephemerality, suggest
porous and instable boundaries. Furthermore,
while more or less technical introductory books on
complexity sciences are numerous (Byrne, 1998;
Kaneko and Tsuda, 2000; Miller and Page, 2007;
Mitchell, 2009; Fieguth, 2016; Thurner et al., 2018;
Tranquillo, 2019; Peletier et al., 2019), handbooks
(Gros, 2015; Mitleton-Kelly et al., 2018) and univer-
sity teachings are few!¢. SFI's summer schools in
complex systems continue to exist and additional
ones have appeared elsewhere, but dedicated
PhD programs stay rare'’. Masters in complex
systems appear to be a little more numerous and
faithful to the SFI's tool belt'®. These programs are
far from being present in all countries and univer-
sities. In general, teachings in complexity sciences
seem to focus on a few specialties and never
include all those inscribing in the label.

Complexity scientists’ self-
perception and context

Before analysing complexity sciences, | will inves-
tigate how its members think of themselves and
how they conceptualize their field. Exploring this
question will lead us to evoke the question of
the historical moment in which complexity has
emerged and developed.

Today almost no-one of the scientists inscribing
in this label believe that a discipline of complexity
exists or will ever exist: out of the 115 people inter-
viewed, only six still endorsed the project, and
they were all scientific entrepreneurs but one. In
a 2007 report for the European Commission, one
of them wrote that “The promise of the science of
complexity is to provide, if not a completely unified
approach, at least common tools to tackling
complex problems arising in a wide range of
scientific domains” (Weisbuch, 2007: 3, emphasis
in the original). But since the end of the 1990s,

the SFI bulletin started talking about complexity
more as a “way of thinking” than as a discipline
(with some exceptions here and there). Moreover,
the overwhelming majority of my interviewees
use the plural to talk about complexity sciences
and employ different formulas to qualify this field.
Some talk about it as a“sort of framework or frame
of mind” (interview with an SFI bioinformatician,
27.03.15), or as “a philosophy and an approach
[...]that can be used in many different disciplines”
(interview with an SFI bioinformatician, 21.09.16).
Others talk about it as a “comfortable umbrella
for interdisciplinarity” (interview with a Lyon
Complex Systems Institute physicist, 15.09.15), or
as a “perspective” (interview with an SFI anthro-
pologist, 23.09.16). A French computer scientist
describes complexity as an “a priori on the way
[he] see[s] things” (interview with a Parisian
Complex Systems Institute computer scientist,
31.01.17).

Like the institutes, individual researchers
show different attitudes vis-a-vis the field. While
complexity founders can be seen as militants
faithful to the initial project of a new science - or
to a renovated project of a “transcience” which
be capable of synthesizing different fields (SFI,
2011: 2) -, other members of the community
have very different postures. Some scientists
have jumped into complexity only temporarily
in order to operate a disciplinary reconversion,
such as from physics to computational epidemi-
ology or to social sciences. Others have used it to
renovate their own discipline by applying estab-
lished physical and computational tools to new
study objects - e.g. quantitative geographers
applying power laws and agent-based modelling
to cities’ dynamics. For certain researchers,
complexity represents a place where to “have
fun” out of their disciplinary frames, within which
they need to stay if they want “a career progres-
sion” (interview with a Parisian Complex Systems
Institute computer scientist, 23.03.16). Yet another
category of researchers is that of the scientists
who “shy away from mentioning complex systems
science” within their (often adoptive) disciplinary
community, because “they’re afraid, in a way, to
be offensive” when bringing their “revolutionary”
tools into the welcoming subdiscipline (interview
with a European Commission scientific project
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officer, 20.03.17). Lastly, in all my laboratory visits
| have met PhD candidates and post-doctoral
researchers who, when asked about their reason
of being there, never mentioned the study of
complexity in itself. They were rather attracted by
the development of a given approach, by the use
of a certain technical instrument, by the presence
of a particular researcher or an established subdis-
cipline. Except the scientific entrepreneurs who
actively pursued the creation of funds and institu-
tions for the development of complexity sciences
as such, many of the researchers interviewed often
avoid to employ the “complex systems” keywords,
because, as a German biophysicist explained,

The label “complexity” and “complexity science”
sometimes get a kind of ambiguous reputation.
[...] We were making a project, then came the
question whether to put complexity in the title,
and everybody said it was “too oversold, we
cannot associate with that, we have to come up
with something else” (Interview with a German
biophysicist from the University of Cologne,
18.11.15).

The paradoxical existence of complexity sciences
lays in the fact that researchers adhere to them
intermittently or without a full engagement, as
well as in the fact that candidates to project fund-
ing can happen to fake or twist their approach
to adapt to the call. As a scientific project offi-
cer from Brussels explained to me, complexity
sciences have sometimes appeared as a “sexy”
field so to attract “people saying they have ideas
from complex systems science while they don’t”
(interview with a European Commission scientific
project officer, 20.03.17). Such elements are better
understood by taking into account the historical
context started in the 1980s in which complexity
sciences have evolved (Li Vigni, in preparation).
According to several historians and sociologists,
the technological and scientific worlds have
entered, in the last forty to fifty years, a new
“regime of knowledge production”, character-
ized by the State retraction from university and
research, by the increasing submission of these
to market imperatives, as well as by the general-
ization of a funding strategy based on the logic
of projects (Pestre, 2003; Busch, 2017). The latter
has in particular been accompanied by a shrink-

age of funds for investigation, by an invitation to
interdisciplinary work (Gibbons et al., 1994; Wein-
gart and Stehr, 2000), and by a frequent turnover
of “fashionable” topics. Similar to fads, labels such
as nanotechnologies, Artificial Intelligence, Inter-
net of things or complex systems are submitted to
cycles of funding: in Europe for example that cor-
responds to the different Framework Programmes
for Research and Technological Development. In
the case of European complexity, the golden age
of project funding labelled “complex systems”
was the decade going from 2004 to 2015, during
which the Commission has supported the field
with more than 100 million euros (e-mail inter-
view with a British mathematician and evaluator
of such projects, 23.03.18.).

Complexity sciences as a
scientific platform

This section describes complexity sciences around
three axes - epistemic, ontological and social.
The first three subsections highlight, for each of
these points, what is shared by the several sub-
disciplines at presence within the complexity
label even before they decide to come together;
they also show how these commonalities are
strategically used by the scientists in order to
make complexity exist and expand. The fourth
subsection presents some of the main concepts
to think about scientific communities (discipline,
specialty, etc.) and points out their limits in giving
account of complexity sciences. The last subsec-
tion describes this field as a scientific platform and
indicates other examples which this concept may
be applied to.

Epistemic axe

The epistemic elements that complexity sciences
share are basically the study object of ‘complex
systems’, the so-called “holistic” approach, a set of
numerical inquiry tools and the epistemic project
of formalizing all “soft” sciences (Li Vigni, 2020a).
It is notorious that biologists do not agree on
the definition of life and that neither psycholo-
gists agree on that of intelligence. In the case
of complexity sciences, the definition of the
common object is left generic, vague and open
from the outset, with the aim of letting virtually
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any discipline get in. While life scientists will put
the accent on ‘self-organization’ and the ‘evolu-
tionary’ aspects of their complex systems, physi-
cists will mainly address ‘phase transitions’ and
‘attractors, while geographers will focus on cities’
‘trajectories’ and ‘bifurcations.

Complexity “holistic” approach is intended to
overcome the “analytical” one, which is seen as
separating inseparable things. Holism is presented
as the useful perspective to seize systems
“emergent” properties. In such view, the micro-
scopic level is too difficult to be studied in detail,
and by the way useless, since what counts is what
results from the interactions. The general convic-
tion of complexity researchers is similar to that of
deterministic chaos - a philosophy that Murray
Gell-Mann has famously epitomized as follows:
“Surface complexity arising out of deep simplicity”
(Pines, 1988: 3).

Among the generally shared tool belt within
complexity sciences, a dozen of mathemat-
ical, physical and computer methods appear
to be the most recurrent™. Except Christopher
Langton’s agent-based model strain (Langton,
1997; Helmreich, 1998), all these tools have been
conceived outside and before the SFl was founded.
Complexity scientists have revised, appropriated,
further developed and applied these tools in
unusual ways. It is important to remark that these
methods are ontologically flexible - almost all of
them have, at one time or another, been applied
to simulate any kind of system, from magnets
to stock options, from forests to electors, from
proteins to robots.

Interestingly, the holistic study is conducted
through a series of tools that physicalize, math-
ematize and computerize the different kinds
of complex systems — an operation that has
sometimes encountered internal resistances
(Jensen, 2018). Statistical physics and agent or
network simulations - today the most spread
tools of the complexity belt — are often philo-
sophically based on methodological individualism
(O'Sullivan and Haklay, 2000), but actually make
sense on a meta-population viewpoint (Colizza
and Vespignani, 2008). Complexity scientists
indeed focus on“aggregates”, “clusters”and “popu-
lations”. The “individuals” simulated are the compu-
tational instantiation of a class of individuals.

They are a form of statistical embodiment with a
fictional singularity. Individuals’ freedom of will
and/or unpredictable variability are synthetically
represented through the introduction of a certain
degree of stochasticity. Agents are otherwise
strictly submitted to a more or less small number
of “rules’, “laws’, or “mechanisms” depending on
the subdiscipline (Treuil et al., 2008).

How is all this used strategically? The vagueness
of the term “complex systems” is one of the glues
that keep this heterogeneous group together. It
can either refer to a cell, an ant colony, a social
network, or a financial market. At this intersection,
the definition is not directly operational, because
every member will mean very different things with
the same term. The concept remains sufficiently
general to justify the copresence of very diverse
researchers in the same place (be it an institute,
a research program, a workshop or other). The
term is used in federative moments, such as the
fund raisings and the outreach. Both at the SFI
and in the French community, complexity scien-
tists regularly meet in brainstorming workshops
to collectively reflect on, and establish a common
definition of complexity (Cowan et al., 1994;
Bourgine et al.,, 2009; Bertin et al., 2011).

By sharing a definition, an approach and
an epistemic project, complexity scientists let
open the possibility to include into their field
as many specialties as possible under the same
mission and flag. Their theoretical discourse is
presented as a revolutionary novelty in science:
according to George Cowan, SFl's vocation was
to produce a sort of “twenty-first century Renais-
sance man [...] able to deal with the real messy
world, which is not elegant, and which science
doesn’t really deal with” (SFI, 1988: 4). Complexity
approach was also intended to conquer new terri-
tories of knowledge through numerical tools:
“in recent decades the mathematics of chaos
and the ubiquity of computers have produced
a convergence of interests between the [social
and natural sciences]” (Cowan, 2010: 131). Appar-
ently the exchange between the “two cultures” is
conceived symmetrically (Bourgine and Johnson,
2006: 6). In fact, the epistemic framework - strictly
numerical - is charged to formalize “soft” sciences:
“mathematics, computer science and statistical
physics can bring new formalisms for representing
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complex systems dynamics in an elegant and
useful way” (Bourgine and Johnson, 2006: 14).

These tools permit those who master them to
either renovate an existing specialty (e.g. quantita-
tive geography) or incept a new one within a given
field (e.g. computational epidemiology). To give
an example, quantitative geography appeared in
the 1960s at the initiative of some Swedish, Anglo-
American and French researchers (Berry and Pred,
1965; Robson, 1973; Cuyala, 2014; Varenne, 2017;
Pumain, 2020). This subdiscipline of geography
gets its main inspiration from physics and, in some
cases, aspires to provide decision making support
to private and public actors. Starting from the
1980s, this specialty has renovated itself drawing
from complexity sciences. On the other side,
computational epidemiology was founded in the
2000s by a small number of physicists experts of
complex networks and statistical physics. In order
to shape their expertise and better integrate the
public health array of specialties, computational
epidemiologists get inspiration from meteor-
ology and aspire to build up national and inter-
national infrastructures for real time epidemic
forecasting (Grlne-Yanoff, 2011; Moran et al.,
2016; Opitz, 2017). These two domains share the
fact of having a relatively marginal position within
the larger disciplinary field they are embedded
to. Complexity tools can be perceived differ-
ently depending on the discipline. In the case
of quantitative geography, digital methods are
criticized by qualitative geographers for being
reductionist, theoretically useless, or ontologi-
cally empty (interview with a French quantitative
geographer, 17.09.15). In the case of computa-
tional epidemiology, public health practitioners
were initially reluctant in considering a group of
statistical physicists with a computational talent
as their peers. Gradually, the predictive success
of their models and simulations, and their sociali-
zation with public health officers, have brought
some of them to be acknowledged as part of the
community (Li Vigni, forthcoming).

Ontological axe

Complexity scientists mostly share the same
mathesis universalis view of nature (Israel, 2005).
Ontology is the other important element that
unites different subdisciplines within the same

space. According to an important early member
of the SFI, “A key property of complex adaptive
systems is their ability to process information - to
compute - in order to adapt and thrive in an envi-
ronment” (SFl, 2014: 18). The European roadmap
for complexity sciences claims something simi-
lar: “Many complex systems can in themselves be
seen as implementing computational processes”
(Bourgine and Johnson, 2006: 31). In their view,
almost everything is a computational network
and as such it can be studied; the opposite is also
true: since many systems can be studied through
network computations, these systems are compu-
tational networks:

When you bring networks down to their minimal
description and get them rid of the different
disciplinary terminologies [...] what we discover
of, say, biological networks can be partly applied
to sociology and computer science. (Bersini, 2005:
XVIII-XIX, my translation).

Without a common interpretation of the organi-
zation which the different complex systems are
made of, it would probably be difficult, for com-
plexity scientists, to share the same inquiry tools.
Moreover, the ontological argument can be used
to support the epistemological one:

[The simulation] is an abstraction of the form. If
a real form exists, the form of the simulation is
an abstraction of the real form. [...] When [the
simulation] works, it means that the phenomena
that | have captured within it are effectively

the real phenomena. (Interview with a French
computational epidemiologist, 09.05.17).

From a strategic viewpoint, the computational,
mathematical and/or physical view of natural and
social systems is often opposed by complexity
colleagues within their own individual subdisci-
plines. Nonetheless, this has not prevented the
relative institutional success of some digital plat-
forms that have been developed under their label.
In the US, Christopher Langton’s agent-based
model platform called “SWARM” (SFI, 1998a: 19),
as well as MIT computer scientist Mitchel Resnick’s
“Starlogo” (SFI, 1998b: 2), were both open source
and have been utilized in several contexts for
very different objectives - from optimizing agro-
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industrial companies production to school science
education, from theoretical biology research to
military planning at DARPA.

In France, the Parisian Complex Systems
Institute has developed a platform which, through
a workflow and the lending of computing time
at a national or international grid, serves to test,
challenge and statistically analyse the indi-
vidual models of a heterogeneous community of
modelers from different university and research
departments within the country (Reuillon et al.,
2013). The ontological commonality that allows
physicists, ecologists, embryologists and social
scientists to use the same codes and models, also
allows the mutualization of digital platforms for
their development and testing — ontology sharing
permits economies of scale.

Social axe

Complexity sciences can be seen as a sort of con-
federation, where each ‘nation’ keeps its auton-
omy while associating with other autonomous
‘nations’. The label provides an area of intellec-
tual exchange, but also an intermittent alliance
in order to reach common social and institutional
objectives. Complexity specialists meet at a series
of places, such as institutes, conferences, work-
shops, summer schools and scientific societies,
where they can discuss, collaborate, trade and
collectively conceive shared strategies in order
to exist and expand, all together or individually
and in parallel. An important device invented and
used by the SFI to create interdisciplinary collabo-
rations is what it calls the “integrative workshop”.
Halfway between a conference and a brainstorm-
ing, such device can last from one to two weeks,
and gather two to three dozen participants. Each
attendant is a speaker and contributes by present-
ing his or her contribution. In the following phase
of synthesis, attendants propose possible bridges
between the different contributions (SFI, 1990a:
10). Complexity institutes are generally conceived
as visiting institutions to “legitimate this kind of
interdisciplinarity, to give it the means to develop,
to allow people to meet, to assert themselves
and not to ‘hide away"””
computer scientist at the Parisian Complexity
Institute, 23.03.16). Since the beginning, the SFI
self-described “as a growing, extended family

(interview with a French

whose members stay in touch by phone and com-
puter and who return frequently to sit around the
table at [the institute]” (SFI, 1992: 28).

For complexity specialists, the domain launched
by the SFI represents a stimulus or a pretext in
order to challenge hegemonic approaches in
their belonging fields. This is either to “revolu-
tionize” or at least “innovate” a part of their disci-
pline, where they can be minoritarian (which does
not necessarily mean marginal and dominated:
certain network specialists for example are central
and dominant in physics and computer science).
These scientists search for allies, inside and
outside their own discipline, in order to legitimize
and strengthen their scientific efforts. To give a
representative example, such a strategic way of
thinking is shared by the international members
of the Network for Ecological Theory Integration
(NETI) - a group of ecologists, mathematicians and
physicists from the US, Europe, Australia and Chile,
most of whom are SFI's members who periodically
meet at integrative workshops and write common
publications, to produce general mathematical
theories for ecosystems. In their view - inspired
from physics —, science has to produce not only
local models, but also general theories — where
theory is defined “as a hierarchical framework that
contains clearly formulated postulates, based on
a minimal set of assumptions, from which a set of
predictions logically follows” (Marquet et al., 2014:
701).

Terms to conceptualize scientific domains

This section introduces the available concepts
to give account of scientific groups on the disci-
plinary level. In the light of the plethora of texts
about subdisciplines, disciplines, interdisciplinary,
transdisciplinary fields, etc., it is impossible to pro-
vide an exhaustive review of the literature (cf. e.g.
Sugimoto and Weingart, 2015; Klein, 2008). In the
following, the concepts of ‘discipline’, ‘specialty’
or ‘subdiscipline’, ‘interdiscipline’, ‘transdiscipline’
and 'studies’ are discussed and the reasons why
they do not seem suited to make sense of com-
plexity are given.

In a 2000 paper, French sociologist Gilles Klein
realized an interesting review of the literature on
the concept of discipline (Klein, 2000). According
to him, philosophers, sociologists and historians
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of science contributions can be organised around
three different foci: cognitive?, institutional?’
and societal®. Furthermore, Klein highlights the
fact that several authors have deconstructed the
concept of discipline, by pinpointing that science
is always evolving through competition and
collaboration into endless ramifications?. These
authors criticize the concept of discipline for
being too static to describe ephemeral and plastic
networks of researchers that reconfigure inces-
santly. The concept of “specialty” is sometimes
invested to show that disciplines are conglomer-
ates of subfields and that researchers work on
similar problems with similar practices into local
contexts (Favre, 1995; Zuckerman, 1988; Leclerc,
1989; Monneau and Lebaron, 2011). From this
perspective, disciplines are associations of special-
ties, such as, say, biology which differentiates into
genetics, microbiology, zoology, etc. Despite the
constant ramifications of sciences, many authors
still consider the discipline as a useful concept?.
But if the constitutive elements of a discipline are
a common standardized knowledge, a general-
ized pedagogical cursus at universities and the
existence of institutional channels of professional-
ization, then complexity science is not a discipline.
The frontiers of the latter are porous; educa-
tional curricula, stabilized handbooks and official
professional devices lack. Indeed, while there is
no doubt that complexity sciences agglomerate
several specialties under their label, these are not
coordinated under a homogeneous discipline.
Complexity looks like an alliance of a set of subdis-
ciplines which come from, and still operate within,
separated disciplinary contexts. In this sense, they
operate as a crossroad where statistical physicists,
theoretical ecologists, computer scientists, quan-
titative geographers and others meet to share
and pursue a common epistemic, ontological and
social project.

The second concept to be addressed is less
richly covered by the literature, but apparently
very pertinent for our case here.‘Interdiscipline’is
not to be confounded with the concept of ‘inter-
disciplinarity, whose polysemy and ambiguity
makes it impossible to offer a satisfying literature
review here (cf. e.g. Klein, 2008, 2010; Porter and
Rafols, 2009; Madsen, 2018). American sociologist
Scott Frickel defines ‘interdisciplines’ as “hybrid-

ized knowledge fields that are constituted by
intentionally porous organizational, epistemo-
logical, and political boundaries” (Frickel, 2004:
269; see also Friman, 2010). Frickel explains that
interdisciplines are more epistemologically and
organizationally variable and instable, less insti-
tutionally powerful, as well as more focused on
problem solving than disciplines. In his case study
- genetic toxicology — he shows that geneticists
have retained control of the emergent field, and
that the interdiscipline in question has recon-
figured existing knowledge in established fields
instead of producing entirely new knowledge.
Some similarities between Frickel’s case and
complexity sciences do exist. Like genetic toxi-
cology, the latter have porous boundaries; they
are epistemologically and institutionally variable,
weak and instable; they also have mainly focused
on the reconfiguration of existing knowledge in
established fields; finally they are characterized
by the internal domination of two fields (namely
physics and computer science) over the others
(life and social sciences).

Yet, divergences between Frickel’s definition
and the reality of complexity are more substantial.
First of all, the field launched by the SFI does not
unite only two fields but many more. Complexity
has been clearly conceived as an ecumenic
alliance between very many different domains in
order to renovate science in general. Second of all,
despite the domination of physical and computa-
tional approaches over the other subdisciplines
at presence, it must be noted that epistemic and
institutional conflicts between complexity scien-
tists are quite rare, essentially for two reasons.
First, life and social scientists joining the field
have an advanced knowledge of numerical tools
or wish to gain it through their participation into
an interdisciplinary endeavour like this. Second,
it is common that complexity exponents, at least
in the initial phase of their commitment into the
field, suffer from a relative marginality within their
own discipline, and have an interest in associating
to other scientists in order to gain legitimacy
and create the conditions of their existence and
expansion?, Finally, even if some of the special-
ties which avail themselves in complexity are now
frequently welcomed or even solicited by govern-
mental, entrepreneurial and civil society instances,
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complexity sciences have been conceived and
organized since the beginning as a theoretical
domain, not as a problem-solving field like genetic
toxicology.

Let us focus on the term ‘transdisciplinarity
now. This is defined in different ways: a) the
study or the action “on real world challenges

’

in a mode of inquiry commonly referred to as
problem solving”; b) “a practice of transgression
that challenges existing institutional structures
and disciplinary methods of research that are not
apt to deal with complex real world problems”; c)
“the quest for unity of knowledge by integration
and synthesis using concepts of holism, systems
thinking and deep structures” (Lawrence, 2015: 2;
see also Alvargonzalez, 2011 and Zierhofer and
Burger, 2007). While the first two meanings imply
the collaboration between scientists and extra-
academic actors for the resolution of complex
sociotechnical issues and parallel the concepts of
‘Mode 2’ (Gibbons et al., 1994) and of ‘post-normal
science’ (Funtowicz and Ravetz, 1993), the third
one corresponds to the epistemological project
pursued by some thinkers (Morin, 1977, 1980;
Nicolescu, 1997; Klein, 2004). In all these cases, the
normativity of this term does not suit the descrip-
tive goal of the present article.

Less common, the concept of ‘transdiscipline’
has not been rigorously thematized by sociolo-
gists of science, but circulates in certain streams
of evaluation studies, informing science, engi-
neering and psychology (Coryn and Hattie, 2006;
Ertas, 2010; Cohen and Lloyd, 2014; Moir, 2015).
In particular, Scriven (1991, 2003) considers it
as a useful term to characterize logic, statistics,
ethics, computer science, information science,
evaluation studies, and other similar fields which
are standalone disciplines, but are at the same
time used as tool belts in several other disci-
plines. Scriven (2008: 65) distinguishes a second
similar meaning of transdiscipline: “a theory, point
of view, or perspective that has some applica-
tion in several disciplines. This [...] was applied
by people in reference to both Marxism and
feminism, since both points of view can affect
one’s stance in many traditional disciplines such
as sociology, psychology, and economics”. Either
way, complexity sciences make use of three
transdisciplines — i.e. mathematics, physics and

computer science — but cannot be considered as
a transdiscipline in themselves. Even if the current
president of the SFl aims at fostering what he calls
“transcience” (SFl, 2011: 2), the different subdis-
ciplines at presence in complexity institutes and
conferences remain anchored within their discipli-
nary fields.

Another term which deserves attention for its
application to interdisciplinary domains is the
concept of ‘studies’ Such term has been increas-
ingly used to name all sorts of pluri-disciplinary
conglomerates that get together for the inquiry
of the same theme. It is important to say that
not all pluri-disciplinary and object-oriented
fields are qualified as studies — a term particu-
larly employed for social sciences. Fields such as
nanotechnologies, biotechnologies, cognitive
sciences, and complexity sciences are not called
‘studies; even if they can contain social sciences.
Yet, all these examples share the same character-
istics of being pluralistic — since many disciplines,
methodologies, paradigms, professional roles and
institutional forms co-exist within them - and of
having a common interest for the same phenom-
enon. The problems with this concept is that it is
mostly used by the studies members themselves
as a backup solution to qualify their association
and that it remains weakly theorized by social
scientists (Monteil and Romerio, 2017). While few
scholars belonging to this or that field of studies
aim at transforming it into a discipline, it is evident
that in the vast majority of cases the disciplinary
identity of their exponents stay strong. The term
of studies can thus be seen as a synonym of ‘inter-
disciplinary fields' Yet, these domains have some
recurrent cognitive and social characteristics
that deserve to be isolated and highlighted. For
example, as the readers of this journal know well,
STS regroup basically all the humanities working
on technoscience. They do it with very different,
sometimes mutually exclusive approaches. Yet
they fundamentally agree on a set of basic tenets
(see below). Exploring complexity is useful to
conceptualize this kind of interdisciplinary fields
that couple a loose unity with an ineliminable
heterogeneity.

Scientific platform, a general concept?
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“To give a name to a scientific domain, to make
it exist, and to align oneself with it, is not a neu-
tral enterprise” (Popa, 2019: 114). Defining a field
is at the same time an epistemic and a political
act (Bourdieu, 1975). It implies the construction
of boundaries, the designation of adversaries,
the struggle for the legitimation of new institu-
tions and for the creation of new professional
roles and competences (Gieryn, 1983; Favre, 1983;
Feuerhahn, 2013). But, while complexity scien-
tists do create new boundaries and struggle for
legitimation, their frontiers are more permeable
than those of classical disciplines and specialties.
Also, they fail to establish a certified professional
category.

What is thus its raison détre? The label can
federate and reinforce individuals who are isolated
and weakened in their respective domains. In this
sense, complexity is not a ‘field’ in the Bourdieu-
sian sense, since internal competition is dozed
off and rather replaced by collaboration for rein-
forcing the individual struggles of participants
against what they sometimes call “disciplinary
inertia” or “institutional conservatism”. To describe
complexity sciences, | thus conceive and propose
the concept of scientific platform as an articulated
description of such multidimensional strategy.
If the indigenous qualifications of ‘sciences’
and ‘studies’ do not suit for the description, it is
because these terms tend to put the accent on
their study object more than on their social and
institutional strategies of existence. The term
of scientific platform is intended to re-politicize
the emergence of this interdisciplinary domain.
As Casilli (2019) remarks, the term of platform
was firstly used in the military and architectural
fields, it then entered the political and theological
spheres, and it recently became widely used to
refer to economical actors such as Facebook or
Uber, whose digital platforms connect people and
make them function on a large geographical scale.
Here the term is mainly used metaphorically with
reference to its initially architectonical meaning.
Similarly to what Popa (2019: 115) has remarked
for the ‘area studies, complexity sciences appear
capable of “offering an intellectual and institu-
tional ‘flagship’ and at the same time enough
margins of manoeuvre to the actors that seize
it" A certain “fragile coherence” (Schut and Dela-
landre, 2015: 84) can be observed in disciplines in

general, but, in the case of complexity sciences,
the weakness of the glue that keep them together
can paradoxically represent a form of strength,
for it permits to certain mavericks to have a social
space instead of nothing. While often marginal
or minoritarian in their disciplinary homes, the
researchers that inscribe within this label seem to
believe and realize the proverb “there is strength
in unity”. A platform as intended here is a meeting
point where people ally temporarily to get back to
their home with more strings to their bows. The
term is a rich metaphor because of its polysemy.
In train stations a platform is the raised structure
from which passengers can enter or leave a
wagon; in astronautics it is a structure which
dispatches resources; in car industry it is a set of
components shared by different vehicle models;
in short, it generally refers to a common founda-
tion. The complexity label and the concrete spaces
it recovers permit to its heterogeneous members
to mutualize resources and increase collective
legitimacy. Complexity meeting spaces are indeed
used by scientists as a trampoline to carry on
different kinds of struggle in the academic field at
large — e.g. competing for federal or international
funding such as NSF scholarships or as European
Commission research programmes —, and in the
specific disciplinary fields where they are indi-
vidually inscribed. Nonetheless, researchers’
inscription in complexity comes - if at all - at
the second, third or fourth place in their CVs and
self-presentations. A French quantitative geogra-
pher testifies of this in a way which is representa-
tive of basically the totality of my interviewees: “I
guess that [complexity] is a totem to make people
working on very different topics gather together
[...] I don't feel more complexity scientist than
geographer” (interview with a French quantitative
geographer, 12.04.17). Yet, when the “complexity”
etiquette is important to attract funds, it can be
used in the first place, as the following quotation
from the European roadmap illustrates:

The new science of complex systems [...] is part
of every discipline. [...] It will benefit industry,

the public sector, and all social actors. Complex
systems science will be the foundation of Europe’s
wealth and influence in the 215t century. (Bourgine
and Johnson, 2006: 2).




Science & Technology Studies XX(X)

Now, if we take other interdisciplinary domains,
we may find the same strategic operations as
those observed with complexity. For lack of
space and in the absence of an ad-hoc empirical
fieldwork in other fields, | will speculate on the
possible generalization of such a term by taking
the example of STS. While its study object is sci-
ences and technologies, the disciplines at pres-
ence include virtually all social sciences. From an
epistemic viewpoint, in STS - like in complexity
sciences - a set of principles, inquiry methods
and approaches are recurrent despite the intel-
lectual pluralism of its scholars: for exemple, the
role played by non-humans and the importance
of empirical fieldwork as compared to classical
philosophy of science. From an ontological view-
point, several nuances exist but science and tech-
nology are generally seen as inseparable from
the rest of society. The sphere of ideas is always
described as embedded to material, sociocultural,
economic and political ones. From an institutional
viewpoint, few STS departments and degrees
exist in the world, and there again the power of
disciplines remain strong, albeit some research-
ers aspire to overcome them (Cozzens, 2001). Like
complexity, STS community has not managed to
create a professional autonomy: its students are
hired, in academia or outside, for their sociologi-
cal, anthropological, historical backgrounds. At
the same time, STS, like complexity, struggle for
legitimacy and, because unity is strength, they
often manage to confer a better touch to social
scientists who inscribe in them. In many cases,
STS scholars remain minoritarian in their home
disciplines and such label is for them a second
skin, both inside the STS community and out-
side. Functioning as a platform, STS exist inter-
mittently, because researchers can retract from
it when felt appropriate. Ultimately, | guess that
many “studies”, as well as cognitive, Earth system
and sustainability sciences — among others - can
be apprehended as scientific platforms. Such fields
benefit from different degrees of success (e.g.
STS and cognitive sciences seem to be better
implanted than complexity), but they all seem to
have the same instable, intermittent and strategic
existence that get them closer to confederations
than to thoroughly new nations.

Conclusion

Complexity sciences appear at the same time as
a compact and well identifiable but at the same
time crumbly and floating domain. Scholars pass-
ing by it may have trouble in finding a job, which,
within the professional autonomy frame, is the
clearest example of why complexity is not a dis-
cipline. After the profusion of research projects
launched by the European Commission between
2004 and 2015, and after the wave of complexity
institutes foundations around the world in the
first decade of this century, the push of this field
seems to be slowing down. Such a fact — along
with the others exposed here — seem to give rea-
son to some of my most critical interviewees, and
to certain observers who have defined complexity
as a “fad” (Sardar and Ravetz, 1994). Yet, complex-
ity has not disappeared: there is still a community
which finds there a second identity. How then to
explain the persistence of complexity sciences
over the decades and its relative institutional
instability?

This article has showed that complexity can be
seen as a socio-epistemic space where scientists
from different subdisciplines meet and collabo-
rate intermittently to reach a series of common
objectives (increasing legitimacy, exchanging
knowledge, searching for funds, etc.), on the basis
of the loose commonality of a series of discourses,
practices and values. Complexity is a heterog-
enous and loose space, which — despite its fuzzy
boundaries and institutional weakness — provides
a discursive unity that can function as a strategical
foothold. This allows the specialties at presence
under its label achieve a series of theoretical,
social and political objectives. Complexity can also
be seen as a “conglomerate” more than a unique
and coherent entity (Favre, 1983; Popa, 2019).
Yet, this term is too static to give account of the
existential processes that lean upon the common
ground represented by the label. The aim of the
present article was to propose a concept which
be sufficiently large and descriptive so to grasp
the dynamism of a social phenomenon, without
normatively reifying its boundaries, strategies and
intellectual contents. Interdisciplinary domains
adopt different tactics according to their objec-
tives and sociohistorical contexts. Those that
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work similarly to complexity sciences configure
themselves as socio-epistemic spaces, whose
unity is loose enough to embrace variable and
pluralistic discourses and practices, with the aim
of providing a temporary refuge or a perennial
home to scientists who may be hardly classable.
The concept of scientific platform may be useful to
mean that complexity scientists find in their inter-
mittent alliance the intellectual and institutional

resources to return strengthened to their discipli-
nary fields, where they generally occupy a minori-
tarian position. Scientific platforms also provide
theoretical, social and political support through
which to carry existential or expansive efforts. In
conclusion, whether the concept proposed here is
pertinent to apprehend other similar interdiscipli-
nary domains can only be answered through new
empirical fieldworks.




Science & Technology Studies XX(X)

References
Abbott A (2010) Chaos of disciplines. Chicago: University of Chicago Press.

Aguiton S (2018) La démocratie des chiméres. Gouverner la biologie synthétique. Lormont: Editions Le Bord de
l'eau.

Alvargonzélez D (2011) Multidisciplinarity, Interdisciplinarity, Transdisciplinarity, and the Sciences. Interna-
tional Studies in the Philosophy of Science 25(4): 387-403.

Barabasi A-L (2003) Linked. How Everything Is Connected to Everything Else and What It Means for Business,
Science, and Everyday Life. London: Plume.

Barnes B and Mac Kenzie D (1979) On the Role of Interests in Scientific Change. The Sociological Review 27(1):
49-66.

Barry A and Born G (eds.) (2013) Interdisciplinarity: Reconfigurations of the Social and Natural Sciences.
London: Routledge.

Ben-David J and Collins R (1966) Social Factors in the Origins of a New Science: The Case of Psychology.
American Sociological Review 31(4): 451-465.

Ben-David J (1991) Scientific Growth. Essays on the Social Organization and Ethos of Scienc. Los Angeles,
Londres: University of California Press.

Berry BJL and Pred A (eds) (1965) Central Place Studies: A Bibliography of Theory and Applications. Philadel-
phia: Regional Science Research Institute.

Bersini H (2005) Des réseaux et des sciences. Biologie, informatique, sociologie: 'omniprésence des réseaux. Paris:
Vuibert.

Berthelot J-M (1996) Les vertus de l'incertitude, le travail de I'analyse en sciences sociales. Paris: PUF.

Bertin E, Gandrillon O, Beslon G, Grauwin S, Jensen P and Schabanel N (2011) Les complexités: point de vue
d’un institut des systémes complexes. Hermeés 60: 145-150.

Bird E (2001) Disciplining the Interdisciplinary: Radicalism and the Academic Curriculum. British Journal of
Sociology of Education 22(4): 463-78.

Borup M, Brown N, Konrad K and Van Lente H (2006) The sociology of expectations in science and tech-
nology. Technology Analysis & Strategic Management 18(3-4): 285-298.

Bourdieu P (1975) The Specificity of the Scientific Field and the Social Conditions of the Progress of Reason.
Information (International Social Science Council) 14(6): 19-47.

Bourdieu P (2004) Science of science and reflexivity. Cambridge: Polity.

Bourgine P and Johnson J (eds) (2006) Living Roadmap for Complex Systems Science. Version 1.22. IST-FET
Coordination Action, Open Network of Centres of Excellence in Complex Systems (ONCE-CS), 315t March
2006.

Bourgine P, Chavalarias D and Perrier E (2009) French Roadmap for Complex Systems. 2008-2009 Edition.
ISC-PIF, RNSC, IXXI: Available at: https://hal.archives-ouvertes.fr/hal-00392486/document (accessed 14
February2021).

Bulpin Kand Molyneux-Hodgson S (2013) The disciplining of scientific communities. Interdisciplinary Science
Reviews 38(2): 91-105.

Busch L (2017) Knowledge for Sale. The Neoliberal Takeover of Higher Education. Cambridge, MA: MIT Press.
Byrne D (1998) Complexity Theory and the Social Sciences: An Introduction. London: Routledge.

Cambrosio A and Keating P (1983) The disciplinary Stake: the Case of Chronobiology. Social Studies of Science
14:323-353.



Li Vigni

Casilli A (2019) En attendant les robots. Enquéte sur le travail du clic. Paris: Seuil.
Castellani B and Hafferty FW (2009) Sociology and Complexity Science. Berlin, Heidelberg: Springer-Verlag.

Casti J (1994) Complexification. Explaining a Paradoxical World Through the Science of Surprise. New York:
Harper Collins Publishers.

Cointet J-P and Chavalarias D (2008) Multi-level science mapping with asymmetrical paradigmatic proximity.
Networks and heterogeneous media 3(2): 267-276.

Cohen EB and Lloyd SJ (2014) Disciplinary evolution and the rise of the transdiscipline. Informing Science: the
International Journal of an Emerging Transdiscipline, 17: 189-215.

Cole S (1992) Making Science. Cambridge: Harvard University Press.

Colizza V and Vespignani A (2008) Epidemic modeling in metapopulation systems with heterogeneous
coupling pattern: Theory and simulations. Journal of Theoretical Biology 251(3): 450-467.

Collins R and Restivo S (1983) Robber Barons and Politicians in Mathematics: A Conflict Model of Science.
Canadian Journal of Sociology 8(2): 199-227.

Coryn CLS and Hattie JA (2006) The transdisciplinary model of evaluation. Journal of MultiDisciplinary Evalu-
ation 3(4): 107-114.

Cowan G (2010) Manhattan Project to the Santa Fe Institute. The Memoirs of George A. Cowan. Albuquerque:
University of New Mexico Press.

Cowan G, Pines D and Meltzer D (eds) (1994) Complexity. Metaphors, Models, and Reality. Boston: Addison
Wesley.

Cozzens SE (2001) Making disciplines disappear in STS. In: Cutcliffe SH and Mitcham C, Visions of STS. Albany:
SUNY Press, pp. 51-64.

Crane D (1967) The Gatekeepers of Science: Some Factors Affecting the Selection of Articles of Scientific
Journals. American Sociologist 2: 195-201.

Cuyala S (2014) Analyse spatio-temporelle d'un mouvement scientifique. Lexemple de la géographie théorique
et quantitative européenne francophone. PhD thesis. Paris: Université Paris 1 Panthéon-Sorbonne.

De Certaines J-D (1976) La Biophysique en France: Critique de la Notion de Discipline Scientifique. In:
Lemaine G, Macleod R, Mulkay M and Weingart P (eds) Perspectives on the Emergence of Scientific Disci-
plines. Paris, Mouton-Chicago: Aldine, pp. 99-121.

Deffuant G, Banos A, Chavalarias D et al. (2015) Visions de la complexité. Le démon de Laplace dans tous ses
états. Natures Sciences Sociétés 23: 42-53.

Desrosiéres A (1998) The Politics of Large Numbers. A History of Statistical Reasoning. Cambridge (MA), London:
Harvard University Press.

Dubois M (2014) ‘Private knowledge’ et ‘programme disciplinaire’ en sciences sociales: étude de cas a partir
de la correspondance de Robert K. Merton. L/Année sociologique 64(1): 79-119.

Ertas A (2010) Understanding of Transdiscipline and Transdisciplinary process. Transdisciplinary Journal of
Engineering & Science, 1.

Fabiani J-L (2006) A quoi sert la notion de discipline? In: Boutier J, Passeron J-C and Revel J (eds) Qu'est-ce
qu’une discipline? Paris: EHESS, pp. 11-34.

Favre P (1983) La constitution d'une science du politique. Le déplacement de ses objets, et ‘irruption’ de
I'histoire réelle (1™ partie). Revue frangaise de science politique 2: 181-219.

Favre P (1995) Retour a la question de l'objet. Ou faut-il disqualifier la notion de discipline? Politix 8(29):
141-157.



Science & Technology Studies XX(X)

Felt U, Fouché R, Miller CA and Smith-Doerr L (eds) (2017) The handbook of science and technology studies.
Cambridge: MIT Press.

Feuerhahn W (2013) Instituer les neurosciences sociales. Quelle histoire pour un nouveau label? In: Ambroise
B and Chauviré C (eds) Raisons pratiques, “Le mental et le social”, 23: pp. 115-137.

Fieguth P (2016) An Introduction to Complex Systems: Society, Ecology, and Nonlinear Dynamics. New York:
Springer International Publishing.

Foster J (2005) From simplistic to complex systems in economics. Cambridge Journal of Economics 29:
873-892.

Foucault M (1969) L'archéologie du savoir. Paris: Gallimard.

Foucault M (1980) Power/Knowledge. Selected Interviews and Other Writings 1972-1977. New York: Pantheon
Books.

Frickel S (2004) Building an interdiscipline: Collective action framing and the rise of genetic toxicology. Social
Problems 51(2): 269-287.

Friman M (2010) Understanding Boundary Work through Discourse Theory: Inter/disciplines and Interdisci-
plinarity. Science Studies 23(2): 5-19.

Funtowicz S and Ravetz J (1993) Science for the post-normal age. Futures 25(7): 739-755.
Galison P (1997) Image and logic. Chicago: The University of Chicago Press.
Gell-Mann M (1994) The Quark and the Jaguar. Adventures in the Simple and the Complex. London: Abacus.

Genard J-L and Roca i Escoda M (2016) Un regard a décentrer, des frontieres disciplinaires a décloisonner.
SociologieS, Dossier “Sociétés en mouvement, sociologie en changement”, 7 March 2016.

Geyer R and Carney P (eds) (2015) Handbook on Complexity and Public Policy. Cheltenham: Edward Elgar.

Gibbons M, Limoges C, Nowotny H et al. (1994) The new production of knowledge: the dynamics of science and
research in contemporary societies. London: Sage.

Gieryn T (1978) Problem Retention and Problem Change in Science. Sociological Inquiry 48: 96-115.

Gieryn T (1983) Boundary-Work and the Demarcation of Science from Non-Science: Strains and Interests in
Professional Ideologies of Scientists. American Sociological Review 48(6): 781-795.

Gilbert N (1976) The Development of Science and Scientific Knowledge: The Case of Radar Meteor Research.
In: Lemaine G, Macleod R, Mulkay M and Weingart P (eds) Perspectives on the Emergence of Scientific Disci-
plines. Paris, Mouton-Chicago: Aldine, pp. 187-204

Gingras Y (1991) Linstitutionnalisation de la recherche en milieu universitaire et ses effets. Sociologie et
sociétés XXII(1): 41-54.

Goldstein DS (1982) The Professionalization of History in Britain in the Late Nineteenth and Early Twentieth
Centuries. Storia della Storiografia 3: 3-26.

Goodwin B (1994) How the Leopard Changed Its Spots. The Evolution of Complexity. New York: Charles Scrib-
ner’s Sons.

Granjou C and Peerbaye A (2011) Sciences et collectifs. Terrains & travaux, 18(1): 5-18.

Grauwin S, Beslon G, Fleury E et al. (2012) Complex Systems Science: Dreams of Universality, Reality of Inter-
disciplinarity. Journal of the American Society for Information Science and Technology 63(7): 1327-1338.

Gros C (2015) Complex and Adaptive Dynamical Systems. A primer. Cham: Springer.

Grossetti M (2017) Dynamique des disciplines: I'exemple des sciences pour l'ingénieur en France. In:
Benninghoff M, Crespy C, Charlier J-E and Leresche J-P (eds) Le gouvernement des disciplines académiques.
Acteurs, dynamiques, instruments, échelles. Paris: Editions des Archives contemporaines, pp. 33-41.



Li Vigni

Griine-Yanoff T (2011) Agent-Based Models as Policy Decision Tools: The Case of Smallpox Vaccination. Simu-
lation & Gaming 42(2): 225-242.

Guntau M and Latkau H (1991) On the origins and Nature of Scientific Disciplines. In: Woodward W and
Cohen R (eds) World Views and Scientific Discipline Formation: Dordrecht: Springer, pp. 17-28.

Habermas J (1973) La science et la technique comme idéologie. Paris: Gallimard.
Habermas J (1976) Connaissances et intéréts. Paris: Gallimard.

Heilbron J (2004) A Regime of Disciplines: Toward A Historical Sociology of Disciplinary Knowledge. In:
Camic C and Joas H (eds) The Dialogical Turn: New Roles for Sociology in The Postdisciplinary Age. Lanham:
Rowman & Littlefield, pp. 23-42.

Helmreich S (1998) Silicon Second Nature. Constructing Artificial Life in a Digital World. Berkeley, Los Angeles:
University of California Press.

Holland JH (1996) Hidden Order. How Adaptation Builds Complexity. Cambridge: Perseus Books.

Holton G (1972) Thematic Origins of Scientific Thought: Kepler to Einstein. Cambridge (MA): Harvard Univer-
sity Press.

Horgan J (1995) From complexity to perplexity. Scientific American 272(6): 74-79.

Hufbauer K (1971) Social Support for Chemistry in germany during the 18th Century: How and Why Did It
changed? Historical Studies in the Physical Sciences 3: 205-231.

Israel, G (2005) The science of complexity: epistemological problems and perspectives. Science in Context
18(3): 479-509.

Jensen P (2018) Pourquoi la société ne se laisse pas mettre en équations. Paris: Seuil.
Kaneko K and Tsuda | (2000) Complex Systems: Chaos and Beyond. New York: Springer-Verlag.

Kauffman S (1993) The Origins of Order. Self-Organization and Selection in Evolution. New York, Oxford: Oxford
University Press.

Klein G (2000) Laventure des disciplines: trois théses dans les études de la science contemporaine. Cahiers
Internationaux de Sociologie 109: 393-414.

Klein JT (1996) Crossing Boundaries: Knowledge, Disciplinarities and Interdisciplinarities. Charlottesville, VA:
University of Virginia Press.

Klein JT (2004) Prospects for transdisciplinarity. Futures 36(4): 515-526.

Klein JT (2008) Evaluation of Interdisciplinary and Transdisciplinary Research. A Literature Review. American
Journal of Preventive Medicine 35(2): 116-123.

Klein JT (2010) A Taxonomy of Interdisciplinarity. In: Frodeman R, Klein JT and Mitcham C (eds) Oxford
Handbook of Interdisciplinarity. Oxford, Oxford University Press, pp. 16-30.

Kluger J (2008) Simplexity. New York: Hiperion.

Knorr-Cetina K (1982) Scientific Communities or Transepistemic Arenas of Research? A Critique of Quasi
Economic Models of Science. Social Studies of Science 12: 101-130.

Krohn W and Schafer W (1976) The Origins and Structure of Agricultural Chemistry. In: Lemaine G, Macleod
R, Mulkay M and Weingart P (eds) Perspectives on the Emergence of Scientific Disciplines. Paris, Mouton-
Chicago: Aldine, pp. 27-52.

Kuhn T (1962) The Structure of Scientific Revolutions. Chicago-London: The University of Chicago Press.
KuhnT (1977) The Essential Tension, Scientific Traditions and Change. Chicago: The University of Chicago Press.
Langton C (ed) (1997) Artificial Life. An Overview. Cambridge, London: MIT Press.



Science & Technology Studies XX(X)

Lakatos | (1970) Falsification and the Methodology of Research Programmes. In: Lakatos | and Musgrave A
(eds) Criticism and the Growth of Knowledge. Cambridge (UK): Cambridge University Press, pp. 91-196.

Lakatos | (1978) The Methodology of Scientific Research Programmes. Cambridge (UK): Cambridge University
Press.

Laudan L (1977) Progress and its Problems. Berkeley: University of California.

Laurent B (2010) Les politiques des nanotechnologies. Pour un traitement démocratique d’une science
émergente. Paris: Editions Charles Léopold Mayer.

Lavallée A (1992) Penser I'autonomie, penser la connaissance: I'évolution d’un centre de recherche en épis-
témologie. Horizons philosophiques 2(2): 109-130.

Law J (1976) The Development of Specialties in Science: The Case of X-ray Protein Crystallography. In:
Lemaine G, Macleod R, Mulkay M and Weingart P (eds) Perspectives on the Emergence of Scientific Disci-
plines. Paris, Mouton-Chicago: Aldine, pp. 123-152.

Law J (2010) The Materials of STS. In: Hicks D and Beaudry MC (eds) The Oxford Handbook of Material Culture
Studies. New York, Oxford: Oxford University Press.

Lawrence RJ (2015) Advances in transdisciplinarity: epistemologies, methodologies and processes. Futures
65: 1-9.

Leclerc M (1989) La notion de discipline scientifique. Politique 15: 23-51.

Lenoir T (1997) Instituting Science. The Cultural Production of Scientific Disciplines. Stanford: Stanford Univer-
sity Press.

Leonelli S and Ankeny RA (2015) Repertoires: How to Transform a Project into a Research Community. BioSci-
ence 65(7): 701-708.

Lewis J, Bartlett A and Atkinson P (2016) Hidden in the Middle: Culture, Value and Reward in Bioinformatics.
Minerva 54: 471-490.

Lewin R (1992) Complexity. Life at the Edge of Chaos, New York: Macmillan Publishing Company.

Li Vigni F (2018a) La place du désordre dans les différentes traditions des théories de la complexité. In: Lévy
J-Cand Ofman S (eds) Lavenir de la complexité et du désordre. Paris: Editions Matériologiques, pp. 99-110.

Li Vigni F (2018b) Les systemes complexes et la digitalisation des sciences. Histoire et sociologie des instituts de la
complexité aux Etats-Unis et en France. PhD thesis in Sociology, Paris: EHESS.

Li Vigni F (2020a) Le projet épistémique des sciences des systémes complexes. Philosophia scientiae 24(1):
181-200.

Li Vigni F (2020b) Five anticipation communities in complex systems sciences: Complexity science and its
visions of the future. Futures 120, https://doi.org/10.1016/j.futures.2020.102551.

Li Vigni F (2020c) The failed institutionalization of ‘complexity science’: A focus on the Santa Fe Institute’s
legitimization strategy. History of science, https://doi.org/10.1177/0073275320938295.

Li Vigni F (in preparation) The Santa Fe Institute complexity sciences and Hayek’s liberalism. Theory, norma-
tivity and institutional organization.

Li Vigni F (forthcoming) L'épidémiologie computationnelle a I'ere de la COVID-19 : enjeux disciplinaires et
politiques d’une spécialité fondée sur I'étude des réseaux. Réseaux. Communication, technologie, société.

Long JS, Allison PD and McGuiness R (1979) Entrance into the Academic Career. American Sociological Review
44:816-830.

Madsen D (2018) Epistemological or Political? Unpacking Ambiguities in the Field of Interdisciplinarity
Studies. Minerva 56(4): 453-477.



Li Vigni

Marquet P, Allen AP, Brown JH et al. (2014) On Theory in Ecology. BioScience 64: 701-710.

Martin CM and Sturmberg J (2009) Perturbing ongoing conversations about systems and complexity in
health services and systems. Journal of Evaluation in Clinical Practice 15(3): 549-552.

Merton R (1973) The Sociology of Science. Chicago: The University of Chicago Press.

Miller P and O’Leary T (2007) Mediating instruments and making markets: capital budgeting, science and
the economy. Accounting, Organization and Society, 32: 701-734.

Miller JH and Page S (2007) Complex Adaptive Systems: An Introduction to Computational Models of Social Life.
Princeton: Princeton University Press.

Mitchell M (2009) Complexity. A Guided Tour. Oxford, New York: Oxford University Press.

Mitleton-Kelly E, Paraskevas A and Day C (2018) Handbook of Research Methods in Complexity Science. Chel-
tenham: Edward Elgar Publishing.

Moir J (2015). Social psychology: discipline, interdiscipline or transdiscipline? In: Mohan B (ed) Construction
of social psychology. Lisbon: inScience Press, pp. 15-22.

Monneau E and Lebaron F (2011) Lémergence de la neuroéconomie: Genése et structure d'un sous-champ
disciplinaire. Revue d’Histoire des Sciences Humaines 2(25): 203-238.

Monteil L and Romerio A (2017) Des disciplines aux ‘studies’ Savoirs, trajectoires, politiques. Revue
d'anthropologie des connaissances 11(3): 231-244.

Moran KR, Fairchild G, Generous N et al. (2016) Epidemic Forecasting is Messier Than Weather Forecasting:
The Role of Human Behavior and Internet Data Streams in Epidemic Forecast. The Journal of Infectious
Diseases 214(4): 404-440.

Morin E (1977) La méthode 1. La Nature de la Nature. Paris: Seuil.
Morin E (1980) La méthode 2. La Vie de la Vie. Paris: Seuil.

Mulkay M and Edge D (1973) Cognitive, Technical and Social Factors in the Growth of Radio Astronomy.
Social Science Information 12: 25-61.

Mulkay M and Edge D (1976) Cognitive, Technical and Social Factors in the Growth of Radio Astronomy. In:
Lemaine G, Macleod R, Mulkay M and Weingart P (eds) Perspectives on the Emergence of Scientific Disci-
plines. Paris, Mouton-Chicago: Aldine, pp. 153-186.

Mullins N (1972) The development of a scientific specialty: The phage group and the origins of molecular
biology. Minerva 10(1): 51-82.

Newman M (2018) Networks. Oxford: Oxford University Press.

Nicolescu B (1997) The transdisciplinary evolution of learning. Centre International de Recherches et d’Etudes
Transdisciplinaires, Proceedings of the International Congress on What University for Tomorrow? Towards
a Transdisciplinary Evolution of the University. Locarno, 1-11. Available at: http://www.learndev.org/dl/
nicolescu_f.pdf (accessed 10 February 2021).

Opitz S (2017) Simulating the world: The digital enactment of pandemics as a mode of global self-
observation. European Journal of Social Theory 20(3): 392-416.

O’Sullivan D and Haklay M (2000) Agent-Based Models and Individualism: Is the World Agent-Based? Envi-
ronment and Planning A 32(8): 1409-1425.

Owens S, Petts J and Bulkeley H (2006) Boundary Work: Knowledge, Policy, and the Urban Environment.
Environment and Planning C: Government and Policy 24(5): 633-643.

Pastor-Satorras R and Vespignani A (2001) Epidemic dynamics and endemic states in complex networks.
Physical Review E 63(6).



Science & Technology Studies XX(X)

Peletier M, van Santen R and Steur E (2019) Complexity Science: An Introduction. Singapore: World Scientific
Publishing Co Pte Ltd.

Pestre D (2003) Science, argent et politique. Versailles, France: Quze.

Pines D (ed) (1988) Emerging Syntheses in Science. Proceedings of the Founding Workshops of the Santa Fe
Institute, Santa Fe, New Mexico. Volume I. New York: Perseus Books.

Popa | (2019). L'attrait d'un label souple. Revue d’‘anthropologie des connaissances, 13(1): 113-145.

Porter A and Rafols | (2009) Is science becoming more interdisciplinary? Measuring and mapping six research
fields over time. Scientometrics 81(3): 719-745.

Price DS (1986) Little Science, Big Science... and Beyond. New York: Columbia University Press.

Prud’homme J and Gingras Y (2015) Les collaborations interdisciplinaires: raisons et obstacles. Actes de la
recherche en sciences sociales 5(210): 40-49.

Pumain D (ed) (2020) Geographical Modelling. Cities and Territories. London: John Wiley & Sons.

Raimbault B (2018) A lombre des biotechnologies. Reformuler la production de savoirs par la bio-ingénierie en
France et aux Etats-Unis. PhD thesis. Champs-sur-Marne: University Paris-Est.

Reuillon R, Leclaire M and Rey-Coyrehourcq S (2013) OpenMOLE, a workflow engine specifically tailored for
the distributed exploration of simulation models. Future Generation Computer Systems 29(8): 1981-1990.

Robson B (1973) Urban growth: an approach. Londres: Metheun & Co. Ltd.
Sardar Z and Ravetz J (1994) Complexity: Fad or future? Futures 26(6): 563-567.

Schut P-O and Delalandre M (2015) L'échec d’une discipline: Montée et déclin de la spéléologie en France
(1888-1978). Revue d’histoire des sciences 1(68): 81-107.

Scriven M (1991) Evaluation thesaurus (4th ed.). Thousand Oaks, CA: Sage.

Scriven M (2003) Evaluation in the new millennium: The transdisciplinary vision. In: Donaldson S| and
Scriven M (eds) Evaluating social programs and problemes: Visions for the millennium. Wahwah, NJ: Lawrence
Erlbaum Associates, pp. 19-42.

Scriven M (2008) The concept of a transdiscipline: And of evaluation as a transdiscipline. Journal of MultiDis-
ciplinary Evaluation, 5(10): 65-66.

SFI Arch. #1 (1990) A proposal to the National Science Foundation for a broad research program on the
sciences of complexity at the Santa Fe Institute, Santa Fe, New Mexico, July 15t 1990. Box ‘Ronda’s unsorted
archives’.

SF1(1987) The Bulletin of the Santa Fe Institute. 2(1).
SF1(1988) The Bulletin of the Santa Fe Institute. 3(2).
SF1(1990a) The Bulletin of the Santa Fe Institute. 5(1).
SFI (1990b) The Bulletin of the Santa Fe Institute. 5(2).
SF1(1991) The Bulletin of the Santa Fe Institute. 6(2).
SF1(1992) The Bulletin of the Santa Fe Institute. 7(1).
SF1(1994) The Bulletin of the Santa Fe Institute. 9(2).
SFI (1997) The Bulletin of the Santa Fe Institute. 12(2).
SFI1 (1998a) The Bulletin of the Santa Fe Institute. 13(1).
SFI (1998b) The Bulletin of the Santa Fe Institute. 13(2).
SFI (2000a) The Bulletin of the Santa Fe Institute. 15(1).
SFI (2000b) The Bulletin of the Santa Fe Institute. 15(2).



Li Vigni

SFI1(2001) The Bulletin of the Santa Fe Institute. 16(1).
SF1(2004) The Bulletin of the Santa Fe Institute. 19(1).
SFI (2005) The Bulletin of the Santa Fe Institute. 20(1).
SF1 (2006) The Bulletin of the Santa Fe Institute. 21(1).
SFI1 (2007a) The Bulletin of the Santa Fe Institute. 22(1).
SFI (2007b) Santa Fe Institute 2007 Annual Report.
SFI (2008) Santa Fe Institute 2008 Annual Report.

SFI (2010) Santa Fe Institute 2010 Annual Report.

SFI (2014) The Bulletin of the Santa Fe Institute. 28(2).
SFI (2011) The Bulletin of the Santa Fe Institute. 25.
SFI (2014) The Bulletin of the Santa Fe Institute. 28(2).

Small M (1999) Departmental Conditions and the Emergence of New Disciplines: Two Cases in the Legitima-
tion of African-American Studies. Theory and Society 28(5): 659-707.

Sugimoto C and Weingart S (2015) The Kaleidoscope of Disciplinarity. Journal of Documentation 71(4):
775-794.

Tari T (2015) Le domaine des recherches. Lémergence et le développement des bioénergies comme cadre de
production de connaissances. PhD thesis. Champs-sur-Marne: Université Paris-Est.

Taylor M (2003) The Moment of Complexity. Emerging Network Culture. Chicago: The University of Chicago
Press.

Thrift N (1999) The place of complexity. Theory, Culture & Society 16(3): 31-69.

Thurner S, Hanel R and Klimed P (2018) Introduction to the Theory of Complex Systems. Oxford: Oxford Univer-
sity Press.

Tranquillo J (2019) An Introduction to Complex Systems: Making Sense of a Changing World? Basel: Springer
Nature Switzerland AG.

Treuil J-P, Drogoul A and Zucker J-D (2008) Modélisation et simulation a base d’agents. Exemples commentés,
outils informatiques et questions théoriques. Paris: Dunod.

Urry J (2002) Global Complexity. Cambridge: Polity Press.
Urry J (2005) The Complexity Turn. Theory, Culture & Society 22(5): 1-14.

Van den Broeck W, Gioannini C, Gongalves B et al. (2011) The GLEaMviz computational tool, a publicly
available software to explore realistic epidemic spreading scenarios at the global scale. BMC Infectious
Diseases 11.

Van den Daele W and Weingart P (1976) Resistance and Receptivity of Science to External Direction: The
Emergence of New Disciplines under the Impact of Science Policy. In: Lemaine G, Macleod R, Mulkay M
and Weingart P (eds) Perspectives on the Emergence of Scientific Disciplines. Paris, Mouton-Chicago: Aldine,
pp. 247-275.

Van Lente H and Rip A (1998) The rise of membrane technology: from rhetorics to social reality. Social Studies
of Science 28(2): 221-254.

Varenne F (2017) Théories et modéles en sciences humaines. Le cas de la géographie. Paris: Editions Matéri-
ologiques.

Vermeulen N, Tamminen S and Webster A (2012) Bio-Objects. Life in the 21st Century. Farnham, Burlington:
Ashgate.



Science & Technology Studies XX(X)

Waldrop M (1992) Complexity. The Emerging Science at the Edge of Order and Chaos. New York: Simon &
Schuster Paperbacks.

Watts D (2003) Six Degrees. The Science of a Connected Age. London: William Heinemann.
Weingart P and Stehr N (2000) Practising interdisciplinarity. Toronto: University of Toronto Press.
Weisbuch G (ed) (2007) Tackling Complexity in Science. European Commission report.

Whitley R (1984) The intellectual and social organization of the sciences. Oxford: Clarendon Press.

Williams L (2012) Modeling, Building, Writing: A History of Nonlinear Dynamics and Complex Systems. PhD
thesis. Cambridge: Harvard University.

Woolgar S and Lezaun J (2013) The wrong bin bag: A turn to ontology in science and technology studies?
Social Studies of Science, 43(3): 321-340.

Zierhofer W and Burger P (2007) Disentangling transdisciplinarity: an analysis of knowledge integration in
problem-oriented research. Science & Technology Studies 20(1): 51-74.

Zuckerman H (1988) The Sociology of Science. In: Smelser N (ed) Handbook of Sociology of Science. Beverly
Hills: Sage, pp. 511-574.

Notes

1 Like medicine, biology, sociology, economics, or political sciences (Urry, 2002; Foster, 2005; Martin and
Sturmberg, 2009; Castellani and Hafferty, 2009; Geyer and Carney, 2015).

2 https:///www.santafe.edu/.
3 https://iscpiffr/.

4 The prestige of the Senior Fellows and the ambition of the institute’s promissory discourse attracted
more than one scientific journalist to tell the history of the fledgling ‘complexity science’in a capti-
vating way (Waldrop, 1992; Lewin, 1992; Kluger, 2008). Some of SFI's founders and first members also
contributed to the fabrication and spread of this promotional narrative (Kauffman, 1993; Casti, 1994;
Goodwin, 1994; Gell-Mann, 1994; Holland, 1996). Besides books, the research centre has always given
much attention to media in general, because of their cascade effects on funding, members enrolment
and credibility (e.g. SFI, 2006: 2; SFI, 2007a: 0).

5 In 1990, some of its members launched a scientific journal called Complexity through John Wiley (SFl,
1990a). The journal lacked of success because, as several interviewees explained, they prefer to publish
in traditional specialized journals with higher impact factors (see also Williams, 2012: 171). Another
kind of publication had more success. For the first fifteen to twenty years, the institute published a
book series in joint venture with Addison-Wesley first and the Oxford University Press later on (SFl,
1987; SFl, 1998a). Some of the most sold titles were the proceedings of the Complex Systems Summer
Schools (CSSS) - another important strategic device to establish the field started in 1988 (SFI, 1988).
From the start, the institute attributed to this educational device an important place - first to produce
new complexity adepts in the US and around the world, and second to fix the international standards
of complexity science tools (SFl, 1991: 14). These have varied through time, but a certain number of
them are now considered as paradigmatic. At the beginning of 2000s, the institute exported its summer
school to other countries in the world, with the aim of extending its influence abroad (SFI, 2000a, 2001,
2005, 2008). Several summer and winter schools were organized in Eastern Europe, Asia, and South
America, which indirectly led to the founding of new complexity institutes in these countries.
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In 2004, a small group of scientific entrepreneurs — essentially polytechnicians and physicists, with
the support of two scientific program officers from the European Commission in Brussels — organized
in Turin the first European Conference on Complex Systems, which triggered the foundation of the
European Complex Systems Society (https://cssociety.org/events/15). The conference was the first of a
long series and was financed, along with several international research projects, by different European
programs. As one of the interviewees explains, the conferences were “a powerful instrument which
became a place for visibility, a place for real discussion, a place for lobbying’, capable of creating “a
public notion of group identity” (interview with an Italian physicist and data scientist, 17.02.17).

http://blog.stephenwolfram.com/2012/05/its-been-10-years-whats-happened-with-a-new-kind-of-
science/.

One can think of the Interdisciplinary Center for Nonlinear Phenomena and Complex Systems founded
in Brussels by physicist Grégoire Nicolis around the figure of llya Prigogine in 1991 (http://cvcher-
cheurs.ulb.ac.be/Site/unite/ULB164UK.php), or of the defunct Centre de Recherche en Epistémologie
Appliquée founded in 1982 at the French Ecole Polytechnique by philosophers Jean-Pierre Dupuy and
Jean-Marie Domenach (Lavallée, 1992).

It is for example the case of physicist Yaneer Bar-Yam’s private centre called the New England Complex
Systems Institute, based in Cambridge (MA) and founded in 1996 (http://necsi.edu), and that of physicist
Ricard Solé’s Complex Systems Lab, based in Barcelona (Spain) and founded in 1998 (http://complex.upf.
edu).

Some examples of this type are Paris and Lyon Complex Systems Institutes, launched in 2005 by French
polytechnicians Paul Bourgine and by French physicist Michel Morvan, as well as the Institute for Scien-
tific Interchange of Turin (Italy) which has a much longer history and which specialized in complexity
since the beginning of the 2000s.

The Center for Complex Systems and Dynamics, affiliated to the lllinois Institute of Technology in
Chicago (https://web.iit.edu/ccsd), belongs to this typology. It was founded in 2003 under the impetus
of two chemical engineers — Fouad Teymour and Ali Cinar - who conduct agent-based modelling to
simulate biochemical and chemical-physical processes in collaboration with laboratory and industrial
experimenters of the IIT.

It is for example the case of the Complex Systems Department of the Computer Science Laboratory at
Pierre-et-Marie-Curie University in Paris (https://www.lip6.fr/recherche/team.php?acronyme=SysComp),
as well as of the Namur Institute for Complex Systems at the University of Namur (Belgium) (http://www.
naxys.be).

One can think of the Max Planck Institute for the Physics of Complex Systems in Dresden (Germany)
(https://www.pks.mpg.de/institute/), and the Matter and Complex Systems Laboratory at the Diderot
University in Paris (http://www.msc.univ-paris-diderot.fr).

https://www.phy.ncu.edu.tw/~ccs/research.html; http://english.ia.cas.cn/rd/200908/t20090807_27605.
html; http://www.accs.uqg.edu.au/index.html.

https://www.mq.edu.au/research/research-centres-groups-and-facilities/healthy-people/centres/
australian-institute-of-health-innovation/Research-Streams/Complex-systems.

https://gradschool.duke.edu/academics/programs-degrees/non-linear-and-complex-systems.

The Open University in Milton Keynes (UK) offers one, with a focus on design and engineering (http://
www.open.ac.uk/postgraduate/research-degrees/topic/complexity-and-design); the Vermont Complex
Systems Center at the University of Vermont (USA) proposes another one with a focus on data science
(https://vermontcomplexsystems.org/education/phd/); only the Department of Information Science
and Technology at the University Institute of Lisbon seems to offer a program which resumes the main
SFI's theories and tools (http://complexsystemsstudies.eu/?page_id=140).
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For example, the international master in Physics of Complex Systems — jointly operated by three French
universities and three Italian ones - is mainly focused on statistical physics and network theory (https://
physics-complex-systems.fr/en/). The same is true for the Master in Complex Systems held by the Ecole
Normale Supérieure in Lyon (France) (http://www.ixxi.fr/enseignement/master_systemes_complexes).
The Master in Complex Systems Modelling at the King's College in London (UK) has a broader array
of applicative fields - mathematical biology, nanotechnologies, financial markets, machine learning,
etc. —, but remains focused on network theory (https://www.kcl.ac.uk/study/postgraduate/taught-
courses/complex-systems-modelling-msc). The Master of Complex Systems at the University of Sidney
teaches several computational techniques focusing around three majors - biosecurity, engineering and
transport (https://sydney.edu.au/courses/courses/pc/master-of-complex-systems.html). The same is
true for the Master held by the Centre for Complexity Science at the University of Warwick (UK) (https://
warwick.ac.uk/fac/cross_fac/complexity/study/msc_and_phd/#phdprojects).

1. Dynamical systems, fractals and chaos; 2. Cellular automata; 3. Statistical physics; 4. Spin glasses; 5.
Neuronal networks; 6. Genetic networks; 7. Network theory; 8. Graph theory; 9. Agent-based models; 10.
Self-organized criticality; 10. Genetic algorithms; 11. Machine learning; 12. Statistical tools for Big Data.
This list has been built using different sources, such as some scientometric and qualitative works done
by complexity scientists themselves (Cointet and Chavalarias, 2008; Grauwin et al., 2012; Deffuant et
al., 2015), complex systems summer schools, research projects, conferences and interviews with practi-
tioners.

Some authors see the discipline as a logical space of construction of arguments which has an internal
coherence and cohesion that excludes the researchers who do not share the same assumptions (Kuhn,
1962, 1977; Lakatos, 1970, 1978; Mullins, 1972; Mulkay and Edge, 1973; Law, 1976; Gilbert, 1976; Laudan,
1977; Berthelot, 1996; Galison, 1997; Bird, 2001).

For another group of authors, a discipline is characterised by the stabilization of a set of theories,
practices and communities through their institutionalization in the form of university teachings and
professionalization, scientific societies and journals, laboratories, certification procedures, etc. (Crane,
1967; Merton, 1973; Bourdieu, 1975; Long et al., 1979; Price, 1986; Ben-David, 1991; Cole, 1992; Dubois,
2014; Gingras, 1991; Schut and Delalandre, 2015).

Another group of authors focus on the societal control over disciplines which are seen as responding to
social, economic and political interests (Foucault, 1969, 1980; Habermas, 1973, 1976; Van den Daele and
Weingart, 1976; Krohn and Schéfer, 1976; Desrosiéres, 1998; Van Lente and Rip, 1998; Borup et al., 2006;
Heilbron, 2004; Aguiton, 2018; Raimbault, 2018).

Such ramifications occur as a consequence of specialisation and interdisciplinarity (Holton, 1972; de
Certaines, 1976; Gieryn, 1978; Collins and Restivo, 1983; Barnes and MacKenzie, 1979; Knorr-Cetina,
1982; Gibbons et al., 1994; Weingart and Stehr, 2000; Barry and Born, 2013; Grossetti, 2017)

They underly for example the fact that interdisciplinary collaborations can give rise to new specialties;
that scientists struggle for the acquisition of the specific capital of a disciplinary “field”; and that the
educational and recruiting institutional processes stabilize and perpetuate the traditional big bodies
of knowledge (Cambrosio and Keating, 1983; Lenoir, 1997; Gingras, 1991; Fabiani, 2006; Bulpin and
Molyneux-Hodgson, 2013). The definition of a new field is indeed the terrain of power conflict, because
of its performative effects on intellectual and social boundaries, grant obtaining, institution building,
recruitment, etc. (Gieryn, 1983; Klein, 1996; Small, 1999; Borup et al., 2006; Owens et al., 2006; Miller and
O’Leary, 2007; Laurent, 2010).

Think for example of Stuart Kauffman in biology, Christopher Langton in computer science or Brian
Arthur in economics.



