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Foreword

THIS BOOK BRINGS CONTRIBUTIONS by researchers from different
areas and a wide range of countries, including Brazil, who have a
significant role and reflection in the field of open and collaborative
science.

The topic of open science is gaining ground not only within
institutional environments for science, technology and innovation,
but also in other contexts that, until now, were kept apart from
these activities. As a result, it is mobilising other social groups
as interlocutors of scientific practices. In turn, the resulting
transformations in the relations between science, technology and
society integrate the new dynamics of production and circulation
of knowledge as well as the new role played by these dynamics in
contemporary processes of social participation and change.

It is hoped that this publication will provide an overview of
topics and issues that both trace and permeate the topic of open
science nowadays from different perspectives and points of view.
Above all, it is hoped that it might instigate further reflection and
foster new ways of producing and circulating knowledge. Thus,

it is geared not only towards the academic world, but also to a



broader range of social actors that concern themselves with the
democratisation of knowledge and information.

The book is inspired by the results of the discussions held during
the International Seminar “Open Science, Open Questions™ that
took place in Rio de Janeiro in 2014. The Seminar was organised by:
the Brazilian Institute for Information in Science and Technology
(IBICT), Open Knowledge Brasil (OKBr), the Federal University
of the State of Rio de Janeiro (Unirio) and the Interdisciplinary
Laboratory for the Study of Information and Knowledge (Liinc).

We would like to thank Ibict, Unirio, the Brazilian Center for
Research in Physics (CBPF), the National Research Network (RNP),
the National Council for Scientific and Technological Development
(CNPq), the Coordination for the Improvement of Higher Education
Personnel (Capes) and the Carlos Chagas Foundation for Research
Support of the State of Rio de Janeiro (Faperj) for the material and
financial support that made this event possible.

The editors

" The programme, presentations and links to videos of the International Seminar are

available at http://www.cienciaaberta.net/encontro2014/
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Open science in question

Sarita Albagli

THE MOVEMENT FOR OPEN science must be considered within
the context of the social movements that have emerged in the
scenery of the changing conditions of production and circulation
of information, knowledge and culture, and that have destabilised
existing epistemological and institutional frameworks. We propose
to reflect on the challenges that these changes present to scientific
dynamics, its values and practices, as well as on the new perspectives
required to best understand and cope with these challenges.

Open science is here understood as a process, something under
construction, that mobilises different interests and points of view
which are, in some respects, antagonistic. It also allows for multiple
(and sometimes conflicting) interpretations.

This chapter proposes to reflect on the open science movement
from two major perspectives. One of them refers to the existing
tension between the socialisation of knowledge, information
and culture on the one hand, and its privatisation on the other
(ALBAGLI; MACIEL, 2011). We believe this to be one of the main
areas of conflict and struggle that permeate the so-called network
or information society (CASTELLS, 1999), digital capitalism
(SCHILLER, 2011) or yet cognitive capitalism (MOULIER BOUTANG,
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2007). We start from the premise that these different forms
of appropriation (social or private) constitute the antagonism
characterising the present information in science and technology
(S&T) regime (ALBAGLI; MACIEL, 2012).

The other perspective concerns the scope of the meaning of
open science. At present, this issue expands or better, transcends,
the so-called scientific field (BOURDIEU, 2004), encompassing
the greater porosity of science and its dialogue with other social
segments and other types of knowledge in the context of the broad
spectrum of possibilities and spaces for producing knowledge.
Open science approaches imply overcoming the perspective of
thinking about science based on its intrinsic productivity. They
also imply the overthrowing of hierarchies, of established sources
of authority and of reputation, moving the focus to the relationship
between science and power and, from a broader perspective, to the
relationship between knowledge and power.

Whatever the case, this is, from the start, a debate and a
struggle at the level of significations which are invested with a
straightforward political character and which lie at the core of the
construction of democracy nowadays.

The chapter presents the framework of conflicts and
contradictions surrounding proprietary and open knowledge;
it situates and characterises the open science movement in this
context; it discusses the ethical-political dilemmas presented by
this movement; finally, it points out the challenges to institutions

in attempting to cope with these transformations.

CLASHES IN THE FIELD OF KNOWLEDGE

Since the final decades of the 20th century, the obsession with
intellectual property has led to the expansion of the mechanisms of
private appropriation of intellectual and cultural production, both

broadening and deepening market capitalism relations to include
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areas that, up to that moment, were a social preserve. The system
for protecting intellectual property rights (IPR) rests on a theoretical
narrative and on a discursive system that seek to legitimise property
rights tout court. “In one sense, the dynamics of enclosure is the
expansionary dynamics of capitalism itself” (MAy, 2010, p. 13). The
toughening of the protection of IPR conferred prominence to the
character of the individual author, disregarding the fact that all new
knowledge comes from previous knowledge and is, as a result, a social
product. At the same time, it benefited above all the go-betweens, the
rentiers of knowledge, in detriment of the truly creative minds.

This process had direct repercussions on the institutional and
organisational formats for producing and disseminating science.
From then on, academic and university environments were under
great pressure for patenting and obtaining financial return from
S & T activities, leading to the establishment of institutional
apparatuses as well as legislation relevant to these objectives.

In the same context, the dependency of scientific publications
on private publishing was increased, leading to the exponential rise
in the price of journal subscriptions. Besides, licenses restricting
access and use of digital materials were introduced, eliminating
several rights still in place, such as that of fair use. This is the
reason why the most important initiatives during the initial stages
of open science were aimed at free access to scientific publications.

On the other hand, this toughening of the system for
protecting intellectual property rights partly constituted a
reaction to transgressions that were already in place, aimed
centrally at freely replicating and disseminating information and
knowledge (MAY, 2000; MOULIER BOUTANG, 2010). Free digital
culture, inspired by hacker culture and made more powerful by
the development of electronic systems and digital platforms,
was broadly disseminated. Non-proprietary relations and forms
of production have multiplied and spread out, with greater

autonomy of participants and in formats that are not necessarily



12 Sarita Albagli

structured and hierarchical, characteristics that have always been
more marked in the production and circulation of information
and knowledge than in material production (BENKLER, 2006;
SODERBERG, 2008). These new practices and spaces of interaction
and cooperation generate innovations in productive, political
and cultural dynamics, giving rise to notions such as those of
co-creation, e-science, peer-to-peer production, wiki production,
crowdsourcing, co-innovation, open science, open innovation,
among others. Thus, beyond the sharing of culture, it is a culture
of sharing that asserts itself (CASTELLS, 2009).

At the same time, new forms of business develop around the idea
of open knowledge, within the scope of a cognitive capitalism that
reproduces itself based on the private appropriation of information
and knowledge collectively produced. Cognitive capitalism lives of
and survives because of the parasitical and rentier exploitation of
collective production, offering the conditions for its reproduction
as in free platforms of access to digital networks. At the same time,
it spoils this very dynamics of value creation with the toughening of
mechanisms for protecting intellectual property (MOULIER BOUTANG,
2011; cocco, 2012; ALBAGLI, 2012; DELFANTI, 2013).

A clash thus arises between different forms of appropriation. On
the one hand, intellectual property needs to impose itself through
command and control, requiring a repressive apparatus that seeks to
compensate for or to mitigate the weaknesses of a set of laws that
are anachronistic and inapplicable in the context of current social
and productive dynamics. On the other, the commercialisation of
knowledge and information requires the continuity of this process
of pollination of networked production (MOULIER BOUTANG, 2011,
ALBAGLI; MACIEL, 2011), which, in turn, presupposes the freedom to
foster processes of continuous re-socialisation of knowledge.

In this sense, instruments of intellectual property in their
current format do not fit the new paradigm. They are mechanisms

for producing an artificial shortage of something inexhaustible,
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which, on the contrary, becomes more fertile and reproducible
through free exchange and interactions, in the context of a
system of accumulation based on the production of knowledge
through knowledge. The duality between abundance/ widened
circulation/ social appropriation versus shortage/ concentration/
private appropriation of information and knowledge may present
a challenge to current modes of regulation. Thus, against the tide
of new enclosures of what is commonly produced, the crisis in
the execution of property relations arises. In the era of networks
(cASTELLS, 1996) and of access (RIFKIN, 2001), the traditional
legal frameworks of property themselves are called into question
(cocco, 2006).

OPEN SCIENCE IN MOVEMENT

The movement for open Science is part of this framework of
tension between new forms of collaborative, interactive and shared
production of information, knowledge and culture on the one hand
and, on the other, the mechanisms of capture and privatisation of
this knowledge that is collectively and socially produced.

This movement have acquired an international dimension,
indicating that the modes of scientific production and
communication prevailing today are inadequate, as they are
subjected to mechanisms that create different types of artificial
obstacles - especially legal and economic ones - to their free
circulation and to cooperation and, as a consequence, to their
progress and dissemination’, in a context where there are virtually
no technical barriers to the immediate circulation of information.

It is argued that open science promotes growth in stocks of
public knowledge, favouring not only the increase in the overall

rate of scientific production and innovation, but also the social

' On this issue, see the chapter by Cameron Neylon in this book.
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return rate of investments in science and technology. It has been
historically demonstrated thatitis through the sharingand opening
of the collective and non-individual production that creativity
and innovation are better developed. On the other hand, the
complexity of scientific challenges and the urgent nature of social
and environmental issues facing science impose the facilitation of
cooperation and the sharing of data, information and discoveries.

However, there is no consensus or broad understanding of the
extent, the meaning or modus operandi of what open science may be,
nor of its implications?. Some people consider this the resumption
of the true spirit of science as professed by Robert Merton?, in
the1940s. Others argue that the present movement for open science
constitutes not only a new cycle of revitalisation of the Mertonian
ethos of an uninterested science in opposition to the toughening of
the systems of intellectual property from the 1980s. The movement
for open science in its current format reflects, in fact, new modes of
thinking and of exercising scientificity, with direct repercussions on
the institutional commitments, rules and frameworks that interfere
directly with scientific practices and their relations to society. The
development and propagation of infocommunicational platforms,
of hacker ethics and of the free digital culture reverberate on the
forms of producing and of circulating knowledge and information
in science (SORDERBERG, 2008; DELFANTI, 2013).

As it moves forward, the movement for open science changes
and incorporates new elements into its agenda. Open science
becomes an umbrella term that goes beyond free access to scientific

publications and includes other topics such as open scientific data®,

2 On this topic, see the chapter by Alessandro Delfanti and Nico Pitrelli in this book.

3 This has to do with the norms for scientific activity put forward by Robert Merton referred
to by the acronym CUDOS (communalism, universalism, disinterestedness and organised
skepticism).

4 See the chapter by Jorge Machado in this book.
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open scientific tools, open scientific hardware®, open scientific
notebooks® and wikisearch, citizen science, open education
(ALBAGLI; CLINIO; RAYCHTOCK, 2014).

Emblematic of the diversity that characterises open science
nowadays is the broad range of meanings and premises that
surround the idea and the initiatives of citizen science’. This range
also encompasses two major approaches. One of them brings
together initiatives that seek to mobilise voluntary contributions
of various types to research efforts by non-scientists, from
the sharing of computational resources to the gathering of
information of scientific relevance through what is already known
as crowdsourcing science. Within this approach - which is here called
pragmatic or instrumental —, there is not necessarily an opening up
of data, and the volunteers do not have necessarily any influence
on the design or the results of the research.

The other approach of citizen science includes initiatives
directed towards greater citizen participation, intervention and
empowerment, not only in the forms of production and use,
but also in the course of research itself. This is the case of the
development of open and decentralised tools in favour of the
democratisation and appropriation of science and technology
by citizens in benefit of social innovation. Here we find the
participation of local communities in the control and sensing of
local of environmental quality as well as in metropolitan public
policies and issues reframing the idea of intelligent cities into
that of democratic ones®. This fosters citizen participation in the
co-management of territory and new ways of living. We call this

approach a democratic one.

> See the chapters by Rafael Pezzi and Denisa Kera in this book.

6 See the chapter by Anne Clinio in this book.

7 See the chapter by Henrique Parra in this book.

8 See this discussion on: http://www.eldiario.es/colaboratorio/Menu-participacion-
democracia-plataformas-ciudadania_6_388171211.html . Accessed on: May 5, 2015.


http://www.eldiario.es/colaboratorio/Menu-participacion-democracia-plataformas-ciudadania_6_388171211.html
http://www.eldiario.es/colaboratorio/Menu-participacion-democracia-plataformas-ciudadania_6_388171211.html
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Therefore the idea of openness is under dispute. In fact, it is the
idea of science itself that is under dispute.

The culture of sharing is also the culture of remix. It is in the
arts that the culture of remix gains strength with the avant-garde
counterculture movements started in the 1960s that placed the
artist and its audience at the same level. The culture of remix takes
on a new form of expression with platforms for sharing and with
digital culture. In the so-called netart, artists and audience are
blended and mixed up (CAMPANELLI, 2011).

This reframing of the relationship between the author and the
audience contaminates and spreads to the sphere of science. In
scientific production, remix happens all the time. We constantly
recombine work already completed; these new combinations may be
more or less creative, more or less radical in advancing knowledge.
Remix stands today on an increasingly tenuous line between what
is considered legitimate appropriation and plagiarism.

The borderline between producing and communicating science,
between producers and users of knowledge is toned down; the
process (the flow, the dynamics) is valued above the product (the
stock) along the lines of what Cocco (2012), inspired by Paolo
Virno and Walter Benjamin, called “labour without work and work
without an author™. Scientific production and communication
become inseparable processes, communication becoming directly
productive. In the case of scientific publications, the system of peer
review, responsible for ascertaining the quality and for certifying
scientific production may give way to a system of curatorship, more
closely related to the idea of being together, to attention and care,
to co-production.

Thus, in the development of open science, beyond technical
and technological problems (such as the development of free tools,

the availability of open computational platforms as well as of

9 “trabalho sem obra e obra sem autor”
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technological infrastructure for sharing data), formal or informal
questions of a cultural, political or institutional order are the ones
that most interfere with the open or proprietary character of these
practices. More important for this development are new uses that
lead to changes in the methods and the logical structure of research
and, as a consequence, in its results, in a process of continuous
learning and innovation (ALBAGLI; APPEL; MACIEL, 2014).

ETHICAL-POLITICAL CHALLENGES AND THE NEW AGENDA OF
RIGHTS

Consequently, open science does not concern only the potential or
ease for generating or circulating information and knowledge - that
is, a new order of productivism. Open science encompasses multiple
levels and ranges of openness, including both a pragmatic sense of
conferring greater dynamism to activities in the fields of science,
technology and innovation, as well as a democratic sense of allowing
a wider opening to different perspectives in the sphere of science as
well as greater social participation and intervention. These are issues
of a qualitative order within which both the ethical and the political
dimensions are closely associated (SCHNEIDER, 2013).

From the point of view of open science, the ethical dimension
takes on new formats and reaches different levels and ranges. It
concerns the ethical commitment to making the research work
and its results immediately available for use and remix by others,
whereas codes of integrity and ethics in research adopted by
scientific and teaching institutions have mostly focused on the
combat of plagiarism.

Within the sphere of digital communities for sharing and
collaboratively producing knowledge, one finds an intrinsic ethic,
ethical principles not always made explicit or formalised that govern
the dynamics of these communities. Within these communities,

the focus is on establishing protective barriers against free riders:
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one participates, one takes possession and one makes available.
These principles are asserted less through sanctions than through
the collective construction of rules of behaviour that ultimately
have to do with issues of informational governance.

Ethical issues are also posed to participatory research approach,
when considered both the need of attaining previously informed
consent from affected people and social groups, and of providing
feedback from research results.

Finally, questions concerning research finality are also raised, such
as: which (open) science? In which direction? For whom? For what
type of development? Which society do we want?'® These questions
concern not only the progress of scientific knowledge itself, but
constitute, above all, indications of its repercussions and social uses'*.

From the start, it should be pointed out that over half of
humanity is excluded from major cognitive infrastructures or
better, they are included in an excluding manner. Consequently,
different geopolitical, geoeconomic and geocultural perspectives
are at play - or, frequently, in direct confrontation - that interact
with the unequal position of different social segments.

If markets of knowledge and information demand a toughening
of legal codes to guarantee the right to intellectual property, new
regulatory mechanisms arise aiming at redressing asymmetries
resulting from the private appropriation and distribution of
scientific knowledge, especially in sensitive areas or those with
a strong social appeal such as health, agriculture, food and the
environment.

When strongly criticising the present system of IPR,
particularly in connection with the pharmaceutical industry, the

winner of the Nobel Prize in Economics for 2001, Joseph Stiglitz,

10 On this topic, see Albagli and Maciel (2007).
1 On this topic, see the chapter by Leslie Chan, Angela Okune and Nanjira Sambuli in this
book.
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states: “All knowledge is based on prior knowledge, and by making
prior knowledge less available, innovation is impeded.” (STIGLITZ,
2015, p. 278). In his opinion, the toughening of this system has
had a negative impact on social well-being and on the increase
of inequality as exemplified by “higher prices for consumers, the
dampening effect on further innovation of reducing access to
knowledge, and, in the case of life-saving drugs, death for all who
are unable to afford the innovation that could have saved them.”
(sTiGLITZ, 2015, p. 281)

Poor people are certainly those most affected by systems of
private appropriation of knowledge (and particularly by patents)
to the extent that (ALBAGLI, 2012):

a) they artificially raise prices of products, affecting the most

needy;

b) they do not disseminate effectively the benefits of the

advance of knowledge, particularly among the poor;

o) they shift the focus of research to areas that interest the

rich, and not the poor;

d) they set up barriers to research and, consequently, to

innovation, particularly in areas that interest the poor.

Thus, the struggle between intellectual property rights and
open knowledge leaves a strictly technical or scientific arena
that interests only specialists, to mobilise a broad range of social
actors whose lives are directly affected by these issues. IPR
affect areas that range from cultural production to scientific-
technological production, touching on health, the environment,
food and agriculture among others. The awareness that
legislation governing IPR affects areas beyond the economic is

expanded:

[...] [they] mediate human experience, well-being, and freedom. [..]

Because intellectual property law regulates much more - from how we
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are able to learn, think and create together to how and whether we have
access to the medicines and food that we need to live - it has become a
central site of political struggle, not just locally, but globally. (kapczynski,
2010, p. 23-24)

Therefore, one the one hand, open science sets up a new agenda
beyond human and social rights, aimed at ensuring sustainability
and the survival of life in a broad sense. Here the ethical dimension
of open science refers us to the concept of “cognitive justice”
(sanTos, 1987) which in turn implies the possibility and the
capacity of formulating other questions and of considering other
ways of living together. On the other hand, the need to respond
to social demands and development agendas may improve science
openness, in its various meanings.

Lafuente prefers to talk about common science™. In its
conception, common science is understood less as a common
good (that which at the same time belongs to everybody and, as
a consequence, belongs to nobody), that refers to a proprietary
economic paradigm, but rather as the science that is among all of
us. This should be the greatest ethical challenge of open science:
the dialogue with the other, the building of bridges and mutual
fertilisation in the diversity of knowledge. Common might also mean
ordinary, different then from the idea of commons, which contains
the symbolism of the sacred — of earth, water and of knowledge
itself. Consequently, a conception that refers to the anthropological
imagination rather than to the economic.

To Schneider (2013, p.69), this ethical-political dimension

[...] requires opening up to non-scientific knowledge; in order for
reason not to be reduced to technical reason, it is necessary to establish

a dialogue with non-systematic thinking, with myth, art, with values,

12 On this topic, see the chapter by Antonio Lafuente and Adolfo Estalella in this book.



Open science in question 21

with the non-rational, that is, with everything in life not reducible to
instrumental calculation. Not in order to become the same as this type of

knowledge, but to learn from it.

Situated in this context of transformation, the ethical
challenges presented by open science are evolving and undergoing
fluctuations. These challenges are of different types, requiring

answers at different levels and dimensions.

NEW INSTITUTIONALITY

One of the major challenges of the movement for open science
concerns institutionality. The efforts of open science involve
differentiated instances of action and decision, both internal
and external to science, starting from the individual researcher
and research teams to the macro level of public policies and
international regulation, past the intermediate level of scientific
institutions and development agencies'. This has to do with
different spheres, instances and mechanisms of regulation and
governance — more specifically of informational governance —
involving specific forms of management and of conflict and power
solutions. They are often disconnected, but they exert direct or
indirect influence on each other.

On the one hand, new institutional formats as well as
normative and legal frameworks are introduced that affect forms
of production, circulation, appropriation and use of scientific
knowledge. New evaluative models are also required that might
help overcome the pressures of academic productivism and find
new forms of accreditation that might value the new ethical
dimensions of open and collaborative research and that might

contribute towards collective creativity and innovation.

'3 On this topic, see the chapter by Alexandre Hannud Abdo in this book.
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On the other, tacit agreements are established that are not
restricted to formal institutions. They may be understood from
a pragmatic perspective of systems of information, resulting
from information actions'. In addition, this is what makes them
dynamic and open to change.

Here, we are talking about both the opening up of existing
institutional spaces and mechanisms — from universities to
institutions promoting research - to the growth in importance of
new spaces of collective and open production of knowledge that
have come into being such as hackerspaces and other collective
citizen spaces, both in urban and rural environments. The
objective is to foster new forms of scientific production, as well as
to facilitate the cognitive dialogue and the relationship between
different types of knowledge. In addition, to acknowledge and to
mobilise the diversity of social actors who produce highly relevant
knowledge and learning experiences, but who are disregarded by
institutional spaces where science is produced and taught.

Social and institutional innovations that provide protection for
what is collectively and socially produced are part of an effort that
is becoming increasingly important in the construction of a major
common cognitive infrastructure. What are new and innovative
forms of constitution and of institutions of open science and of the
common is now under discussion. The how and the directions in
which these new paths will be built is part of a debate that should
be open to a large number of participants and to a broad range of

possibilities of alternative future scenarios.

" In the conception of information system adopted here, two aspects central to the
approaches of Berndt Frohman (1995) and Maria Nélida Gonzalez de Gomez (2002) are
emphasised. The first one is the acknowledgment of the role of informational practices
(information actions) beyond the formal institutional dimension; the second is the
acknowledgement of systems of information as being, at the same time, an area of struggle
and conflict as well as of negotiation and stabilisation.
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Ways of science: public,
open, and commons

Antonio Lafuente e Adolfo Estalella

TO PROCLAIM THE PUBLIC nature of science has become both
commonplace and a much discussed topic. The consensus is
sometimes overwhelming: the world calls for more science and
everywhere more funding is demanded for research, taking it
as a given that science is not only economically necessary but
morally irreplaceable. The understanding, however, has never
been absolute and there have always been those who denounced a
democratic deficit associated to how little discussion there is about
the kind of science we want or the fact that we keep addressing as
externalities the damages inflicted by the use of technology upon
the environment or people’s health. It is true that in addition to
being public, science is also private and the intersections between
academia, the government and businesses are long-standing,
intense and, sometimes, obscure.

Science is not only semi-public, but cannot exist without the
public (NOWOTNY et al., 2005). There is an abundance of papers
which insist on the urban, social and collective nature of science.
Far from what we would be told by the stalest historiography,
science is not a business made for geniuses, nor is it something

which happens in the brains of a few. It is obvious that the locus of
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science has always been academia and the laboratory, but it is not
less true that it has gained space in company headquarters, boards
of directors, trade fairs and the stock exchange. However, our list
of urgencies would be incomplete if it did not incorporate the
garage, the market and the streets. Science has always maintained a
complex, dynamic and vibrant relationship with people, amateurs,
artisans, witnesses, spectators, activists and consumers. And yes,
it is true that citizenship, for better and for worse, owes much to
science, in the same way that the thesis that science owes much to
citizenship is also correct. There are plenty of anonymous, invisible
and tacit contributions to knowledge that are hard to accept and
that our history is determined to disregard. Not only is the modest
figure of the travailleur de la preuve the majority, as said Gaston
Bachelard (1986, p. 56), but the figure of the academic leader, or
the group leader or the first signatory is also exaggerated. As a
consequence, everyone seems to be accomplices in producing an
exaggerated and certainly self-interested image of science.

The author, as we know, has never been the key part in the
mechanism that moves the scientific machinery. This recent
change is associated with the imperatives of the new public
management which, on one hand, claim the capacity to regulate
the economy of the reputation and, on the other, the freedom to
impose the imaginary that contribute to convert knowledge into
coded information. The consequences are catastrophic because
not only do they encourage different processes of privatization
of knowledge, but they also accentuate the production of new
asymmetries that explore the environmental justice studies and
increase the severity of practices identified as industrial secrecy,
academic fraud, social segregation and economic monopoly.

To develop our argument, we have divided the text in three parts.
In the first part, we explore the historical origins of the condition of
science as a public good. In the second part we show the problems

in making analogous the conditions of commons science and open



Ways of science 29

science, which is equivalent to saying that the demands of the open
access and open data movements are necessary but not sufficient.
The third section argues that the condition of common good is not
reached when the good is for everyone but when it is, among all,
that which provides the conditions for the common good, to meet
the requirements of the third sector, along with the private and the
public. Science understood as a commons would not be public but
open science or extramural science yet not merchantilized. Neither
would it be formal science, as usual, but capable of including the
dimension of citizenship in the design and evaluation of projects
and their outcomes. It would not be the same science as always
but now in a democratic or postmodern version. Science is not a
commons as a result of being more functional, open or militant,
but for being the fruit of the implementation of contrastive,
collective and recursive cognitive practices. The commons would
then be a historically differentiated way of producing knowledge,
community and commitment. Thus, in the third part, more than

science as a commons, we will discuss commons as a science.

SCIENCE COMMONS AS PUBLIC GOOD

The concept of science as a public good is relatively recent. Philip
Mirowski (2011) has devoted many efforts to explain it. In order
to understand the concept, one has to accept that the pressure
to which scientists have been submitted to by the Church, the
Empires and the State has many similarities to what nowadays is
practiced by industrial corporations. It is well known that already
in the 19% Century university laboratories were intensively
searched by industrialists who sought to find among test tubes
and reels some discovery upon which they could develop new
monopolies. Everything seems to indicate that the communitarian
nature of science earned credit because somehow the companies

which financed industrial laboratories had to be legitimated as



30 Antonio Lafuente e Adolfo Estalella

proprietaries of the findings. Thus, if the discovery was the result
of collective work, nobody except the owner of the space where
that knowledge had been produced could claim the patent.

World War II changed that picture drastically. During the second
third of the 20" Century, the State claimed the right to direct
science and also to create the conditions to accelerate innovation.
The war economy gave birth to a techno-military complex where
public sector would invest in basic science in order to guarantee the
free circulation of knowledge among entrepreneurs participating
in a game whose rules, laid down by the army, served as the reason
of State. The condition of public goods meant the nationalization
and militarization of the so-called Big Science. From the 1980’s,
things changed at full speed, as the Bay-Dole Act (1980) and other
judicial decisions in the USA created the conditions for the start of
an accelerated process of privatization of knowledge. Discoveries,
and not only inventions, could be the object of intellectual property
rights and, therefore, could be treated as current assets in the stock
market and attract risk capital. If, in the 1960’s, knowledge had
been treated as an imperfect asset which could not survive in a free
market situation without government support, twenty years later
the necessary juridical, political and financial instruments had
been already developed so that science could flirt with neoliberal
economy. In this new academic capitalism regime, the frontier
between the public and the private tends to dissolve (SLAUGHTER;
RHOADES, 2004; SLAUGHTER; LESLIE, 2001).

The transition, however, did not happen without resistance.
What is already obvious to everyone was anticipated just by a few.
And those arguments are still valid. Paul A. David (2008) explained
to us how - since the dawn of modern science, scientists started
to be perceived as people out of control due to the sophisticated
nature of their knowledge. In court, given that nobody could act
as counterweight, the only option was for open knowledge so that

it was scientists themselves who ruled over the quality of their
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peers’ work. This may have been the origin of awards, academies
and journals. The autonomy of science led to its organization as a
meritocratic, open and cosmopolitan corporation. To distinguish
between the wise and the charlatans required the participation
of new spaces, different actors and different mediations which,
as a whole, lead us to treat the so called Scientific Revolution
not as an epistemic revolution as it was described by authors
like Alexander Koyrée or Thomas Khun, but as an open science
revolution. Michael Polanvi also wanted to join the club of those
who denied that knowledge could be treated as information and
then subsequently, having uprooted it from its production place,
convert it in monetizable resource. The commodification of science
was impossible because one could only patent knowledge that was
not tacit. Norman Wiener, for his part, defended that innovation
was an emerging phenomenon that, as in any other complex
system, was associated to the multiplicity and heterogeneity of the
interactions between different actors, while patents would operate
like bottlenecks which impaired the flow of information. The three
positions mentioned above argue that science only thrives when
it is held as a collective business whose fruit are not reducible
to codifiable information and whose organization goes beyond
attempts to confine them within a protected environment (JONES,
2006). The history of ideas, the anthropology of organizations and
the economy of innovation coincided in the need to reclaim from
the State an active role in the preservation of science as public
goods (MIROWSKI; SENT, 2008; SENT, 1999). It is this tradition
that Michel Callon inherits and assumes in his provocative way of
thinking science.

Callon ‘s (1994) reasoning begins by demanding from readers the
acceptance that knowledge has always been a very worldly enterprise,
never isolated from surrounding interests. To say the contrary is
to ignore all the work already done in the field of science. To claim

the condition of commons for science implies the acceptance of the
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erroneous thesis that ideas are easily transported between different
sites, be they curricular, cultural or geographic. It is true that for
decades, even centuries, we have told the history of science as if it
were the global expansion of an oil slick or the spread of an epidemic.
There is nothing natural in the transmission of knowledge. It is a
mistake to associate the dissemination of science to the propagation
of ideas. What the STS have taught us is that verifying any natural
law or checking the relevance of a scientific concept requires plenty of
machines, technicians or alternatives, as well as time and resources
to produce, select, contrast, discuss, standardize and communicate
findings. To say that Newton’s laws are met in Cuzco means to
say that we are able to replicate in the Andes all the paraphernalia
needed to verify them. Ultimately, we are saying that ideas exist
embedded in things and there is very little which is intangible in the
transmission of knowledge. For that reason, it is increasingly more
necessary to distinguish between knowing with words and learning
with one’s hands. To turn science into a commons is a utopian project
and makes us ask ourselves if we can truly bear transmission costs
which would be extensive (ARVANITIS, 1996).

The actor-network theory had questioned for years the notion
of scientific community as the basic element and engine of the
dynamics of science. If science is a company run in a network, we
may demand that more convenient ways are adopted in order to
guarantee the diversity and proliferation of actors, questions and
processes. Healthy science should promote Freedom of Association
so that different forms of organization are always in place; Callon
also asks for Freedom of Extension so that the network prevents
the enclosure or the imposition of some form of orthodoxy or
canon, and finally invites all the actors involved for a Fight against
Irreversibility, aimed at preventing monopolies from creating
standards that block out innovation. That means that the notion
of public goods is explicitly associated with diversity and not

to free access. It would be important, then, not to share goods
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equally, but to create the conditions to prevent the interruption
of production processes and the diversification of knowledge. The
goods we want to protect are not knowledge, but the plurality of
forms of socialization it promotes. We do not need the State to
protect knowledge itself, but the networks where it circulates. This
is not about the protection of ideas which are published or merit a
Nobel Prize, like the infrastructures which support them and that

are frequently both opaque and contrary to public domain.

SCIENCE COMMONS AS OPEN SCIENCE

To imagine science as a common good demands that we stop
to think of it as something that can be separate from the market
(HESS; OSTROM, 2007; CORSIN-JIMENEZ, 2013b). We also need to
dissociate those complaints from the notion of free access. Elinor
Ostron has argued with memorable forcefulness: nothing could be
more contrary to the common good than open access. In fact, the
confusion between both concepts is what led Garrett Harding (1968)
to proclaim the tragedy of the commons and to demand as a survival
strategy the public or private patrimonialization for the goods that
really mattered. The commons, repeated Ostron (1990), are not a
thing, but a form of management which fails when the community
that supports them and is maintained by them is not supplied with
efficient rules to, among other threats, protect themselves from free
riders.

During the last decade, we have witnessed the birth of several
movements which have claimed for science the status of open
enterprises. Although not all proponents use the same arguments
or emphasize the same principles, it seems reasonable to mention
two of the main types of reasons. On one side, there are those
who question the widespread practice of outsourcing of the
communication process. All share the criticism that the current

system is both wasteful and paradoxical, since it involves huge
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costs in the production of papers, which then must be bought from
those to whom they were previously given at zero price (MOULIA et
al.,2013). And what was said about articles worsens embarrassingly
when we think about the data, as scientists have got used to aregime
of competition which is so compelling that they have turned non-
cooperation into the password for their professional ecosystem. If
the data is the foundation of academic work, it is not surprising
that within a similar knowledge regime, laboratories treat findings
as a scarce resource which must be protected from piracy. The
academic problem is serious, but it is even more worrying when
we think about clinical essays or expert opinions which condition
the processes of technology assessment and, in general, great part of
political decisions which affect our community life.

The second reason to claim free access to scientific information
has to do with the aspiration of well-informed policies, faith in
freedom of choice and the strengthening of democracy. Discussions
on energy options, the consumption of genetically modified
food, the quality of the air, food labelling or the treatment of
chronic diseases, not to mention the role that our society must
assign to homeopathy or the many forms of alternative medicine,
open processes which must be openly discussed. Nor is it a less
important matter the fact that the exaggerated costs of scientific
information or of medication exclude their use from institutions,
patients or poor countries, making science another contributing
factor for the asymmetries of our world.

Waste, careerism and opacity are well-deserved criticism that
justify the slow move in favour of open access. The quality of
democracy and global justice are not minor objectives and perhaps
cannot be postponed. However, it is true that something stinks in
this whole debate. Open science policies correct some of the urgent
needs of the current system, but it is no less true that open, online
and free of charge distribution has a cost whose main beneficiaries

are great corporations or, in other words, those who have the
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capacity to capitalize on the information. Moreovey, it is not obvious
that accessibility corrects the role of science in our world in a more
decisively manner. The fact that information is available does not
mean that we may use it or do something with it, since it will still be
material that is extremely linked to technologies and to the values
under which it was produced. Ulrich Beck (BECK, 1992, p. 166) was
right in sharpening the pencil to write that facts are nothing more
than the possible answer to questions that could have been asked in
a different way. Alternatively, and more directly, instruments would
be of little use if, once accessible, could only function at the service
of the same questions, the same protocols and the same forms of
knowledge validation. We need to ask ourselves if things could be
different. Is making science more functional everything we can
aspire to?

Those who study open science have invited us to consider
phenomena like SETT or all crowdsourcing projects associated with
the pioneer platform BOINC. Voluntary computing has become
a powerful mechanism to address problems which call for huge
calculation capacity. Distributed computing, be it private, public or
citizen, already has many successes to be proud of: GalaxyZoo or
Innocentive have attracted numerous studies seeking to explain how
the world of Big Data or open innovation constitute new hybrids
with which we will have to learn to deal with. Wikipedia and Fold.it,
two very different projects, show without attenuation the emerging
power that can be unleashed by connected crowds (FRANZONI;
SAUERMANN, 2014). We are referring to the colossal devices that
interconnect millions of human beings; we are also referring to
new forms of producing and validating knowledge (NIELSEN, 2011).
But it is not only that crowdsourcing, allied to crowdcrafting and
crowdfounding, feed the long deferred dream, capable of replacing
the illustrated technology for the people with the more empowering
technology by the people (HAND, 2010). There are examples which
lead us to imagine a citizenship capable of producing facts that
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antagonize with official data, whether we talk about environmental
or food crisis, or to the production of new maps, different patterns
or institutions. If so, we would be experiencing the dawn of new
knowledge regimes which would be organized upon other forms
of encoding, filing, communicating and validating knowledge.
Laboratory space, formerly reserved for experts, becomes disputed
over. Experts have reasons to feel restless. Everything indicates
that their consolidated hegemony might be in jeopardy. It is not
the first time that some demonstrations of discontent resulted
in the widening of knowledge space, including new actors and
different questions. Those who accept these propositions treat the
influence of criollismo, hygienism, feminism, functional diversity
or environmentalism as epistemic modernization processes (HESS,
2007; LAFUENTE, 2012). Isabelle Stengers (2005) talks about
cosmopolitics to remind us of the forcefulness with which non-
professionals have always been expelled from public spaces must
be replaced by a more respectful gesture with epistemic pluralism.
Peace needs to be settled: we need a lasting agreement that does
not insist in the division of the world between those who know
and those who do not know, a ceasefire which saves the world from
the arrogance of a selected few. To say that we need science to
guarantee a prosper future is not enough, given that a number of
times there has been a claim for more science which ended in the
gassing of troops, bombing of cities or, in general, legitimizing an
exclusion policy that, ultimately, guarantees new wars for science
(STENGERS, 2006).

Citizen science has shown its ability to secure presence in
public spaces (IRWIN, 1995; COLLINS; EVANS, 2002). The Gulf War
disease syndrome (BROWN et al., 2011), the struggles of those
affected by AIDS (EPSTEIN, 2007), the protest that represents the
French Muscular Dystrophy Association (CALLON; RABEHARISOA,
2003; RABEHARISOA; CALLON, 1999), the arguments on breast
cancer introduced by feminists (MCCORMICK et al., 2011), or the
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visibility gained by electrosensitive patients (CHATEAURAYNAUD;
DEBAZ, 2010), have much in common. Here we want to highlight,
as taught by John Dewey (DEWEY, 1927; BROWN, 2009), that which
is crucial for our democracy: to be no longer invisible and to gain
the ability to establish a dialogue with public administration. The
important aspect is the way in which this was achieved, as protest
turned into proposal, demonstrating the ability to produce,
mix and communicate information based on data, concepts and
validated scientific objects. The scarcity of their means and the
political harassment they were subjected to did not prevent the
advancement of their proposals. They have gained, as explained
by Jacques Ranciére, the right to the city. We have been taught
different forms of civility, more inclusive and contrasted. They
have demonstrated i.e., proved with arguments and occupied
with their bodies, their right to take the floor in public spaces
(RANCIERE, 2007).

If we were to make an urgent appraisal of the meaning of citizen
science, we would have to acknowledge that it is more science, in spite
of being conducted outside the walls of academia. In fact, citizen
science is independent science, knowledge developed by virtuous
communities which, being radical in their political rhetoric, are more
conservative than what we would imagine in scientific practice. For
example, they share with Robert Merton the values that characterize
imaginary scientific communities: communitarianism, universalism,
unselfishness, objectivity, scepticism. Thus, citizen science would
be the last refuge for the fall of Mertonian science, while the so
called Mode 2 science would be what we have always had — a hubris
variable that joins academic, corporate and governmental interests
(NOWOTNY; SCOTT ; GIBBONS, 2001; NOWOTNY, 2003; STRATHERN,
2003). They are very distinct, but share the same epistemic project,
even if many times citizen science has adopted counter-hegemonic
profiles. In the same way that aeolic energy competes with fossil or

nuclear energy, the truth is they can all coexist in an orderly fashion.
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COMMONS AS A SCIENCE

Citizen science is not monolithic and we need to use the plural
to refer to them. All citizen sciences share a resistencialist gesture.
Some, in addition, have shown that there are alternative forms of
relating to the political, economic, scientific and environmental
surroundings. At this point hacker culture must be mentioned. We
certainly owe much to Pekka Himanen (2001) and his notion of
the hacker ethics, as an expression of technological nonconformity
which object to the idea that things can only be what they were
designed to be. However, the most radical hacker gesture, as
taught by McKenzie Wark (2004), implies not only an argument
over the functionalities but also a confrontation of the properties.
Hacking the world is not only about inventing new possibilities of
inhabiting and transforming it, but also to return to the commons
all that has been abusively patrimonialized by states and markets.
The first hackers, back in the 1960’s and beyond, invented the
quadrature of the circle: to be an author there was no need to be a
proprietor, given that one could only reach the position of creator
of something in the very moment when it was donated.

Nothing has been more radical in these approaches than the
hacker movement. Nobody did better in translating into sustainable
practices and protocols the commitment for an open, experimental,
inalienable, horizontal and distributed culture. The texts written
to explore each of these words would make up a mountain. We will
not raise it in these pages, but neither will lose sight of it. Writing
codes is not all the only action from supporters of free software —
an ecosystem which only works through the functional assembly
of programmers, documentarians, testers and translators. Good
care is required and not all succumb without the guidance of the
specialist. The success of free software is linked to the fact that
it works, or in other words, that programme run, are functional,

do their tasks efficiently. Despite the noticeable fulfilment of this
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expectation, what makes it an exceptional cultural, political and
technological phenomenon are the resulting forms of organization
of knowledge. How can that be explained in a few lines?

We will take two of its characteristics: the fork (COLEMAN; GOLUB,
2008) and recursiveness (KELTY, 2008). A fork is produced when part
of the community involved in the development of a project decides to
opt for another alternative, to separate from the dominant criteria.
When that happens, dissidents are entitled to take all the codes
which they use to share until then. Free software then is always
open to all its possibilities, always turns out to be a beta design, a
prototype incarnated by a non identitary community, a project which
is always “more than many and less than one” (CORSIN JIMENEZ, 2013).
Projects which learn from their mistakes are recursive, something
that children do naturally, sometimes in order to imitate adults.
Nevertheless, here we are interested in the notion of recursiveness
when it applies to systems not people or simple projects. In such
circumstances, we say there is recursiveness when not only is the
functionality of the device preserved, but also its moral integrity oz,
in other words, when the protocols and the code are responsible for
preserving the values that sustain the project, i.e. the community.

What gives a vibrant character to free software communities is
not the purpose of producing for all, but to build them together.
The commons for which they work is not guaranteed by free access,
but by the determination not to exclude any form of collaboration
which improves the outcomes. We are not referring to people only
but also to cultures. The result, naturally, is not a product but a
way of understanding our relationships with technology and with
other human beings, based on the principle that the language used
for communication between machines should be open and that
communities must be formed by peers in order to dissolve the
artificial and imaginary borders that our society creates between
nationals and foreigners, experts and amateurs, communicate and

share, or between free and free of charge. As already mentioned, we
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are talking about cosmopolitan communities, informal and based
on the economy of talent (LEACH; NAFUS; KRIEGER, 2009). Nor is
non-payment the divide which makes these productions unique.
Sharing the code has led to the creation of alternative business

models which do not ruin those who opt for free software.

MAKING THE CITY

The hacker culture is no longer restricted to the geeks, nor is
it a matter for computer freaks. Nowadays we talk about hacking
museums, academia or the city (COHEN; SCHEINFELDT, 2013). There
are hundreds of projects which dare look at the arts as if they were
companies that we should re-found on less commercial principles,
fighting to free the music, painting or architecture activities from the
hook of the cultural industries, tourism or real estate speculation.
The city itself, our public squares and abandoned building lots may
be inhabited otherwise. Not everything should be sacrificed for
speed, security and profit. Our needs are not met by transport, the
police or trade. Our streets may be a meeting place for neighbours
who do not get together to consume or protest. The street is being
widened as the space par excellence by a form of sociability which
we had never had and that yet it seems we are losing.

Many people are afraid of wandering around, of eating street
food, joining spontaneous parties, touching unfamiliar bodies oz,
worse yet, to have free time (DELGADO, 2011). In short, we no
longer live with our neighbours, we just put up with them and our
cities are just containers of fleeing humans. There is an increase
in the number of cities in whose public squares and building lots
there are groups of citizens who, tired of all the submission to the
ideals of individualistic consumerism, are recovering the pleasure
of sharing dances, food, fairs, bazaars, markets and other forms of
popular celebration and interaction. We were nearly convinced that
we would better forget these old-fashioned forms of sociability.
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Now, however, we see them as a heritage which embodies the best
of us, in other words, of all we share and do together.

Many architects, artists and social scientists know and continue
to write about the topic. Yet we have not advanced much. The city
should be occupied, we need to fight over it against the leisure,
insurance and housing corporations (HARVEY, 2012). This is the
origin of a whole series of new emerging urbanisms which operate
a singular change in a city that represents both the setting for
protests and the very object of proposals (VV. AA.2009; VASUDEVAN,
2014). The new urbanism is emerging in the abandoned lots,
urban gardens, bike routes, the nomad streets, neighbourhood
associations, neighbourhood parties, the recovery of memory, the
local markets and all the many forms of association implied in these
forms of collective experience of the city, based on connections at
the same time fragile, sporadic, tentative, intermittent and still
recognizable, concrete, localized and functional.

We would fall short, however, if we reduced the notion of
a proposal to an action plan presented in a document which
selects, articulates, schedules and forecasts a packet of specific
lines of action. All of that must obviously take place, but the most
important thing is how to identify the narrative and the community
which supports it. What matters, in fact, are the bits of learning
which they had to go through in order to get somewhere together.
The important thing is that they learnt to build together. For that
reason, the emerging collective urbanisms constitute real citizen
laboratories for experimentation with our capacity for learning how
to live together while we give form and produce viable proposals to
tackle the problems around us. Proposals are made, and above all the
urban experience is reconfigured. There is, therefore, a shift in the
way of inhabiting the city and making politics: that which goes from
discourse to intervention, which takes us from the fleeting word
to the problematization of the infrastructure. (CORSIN JIMENEZ,
2014). The global Occupy movement is perhaps a paradigmatic
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example of this other urban practice. The protest camps set up in
the most diverse geographical locations such as New York, Madrid,
Greece or Hong Kong were a sign of reurbanization in the city which
put into play their own bodies, threw light on a different kind of
relationship and of thinking the city, while giving new material to
political action (CORSIN JIMENEZ; ESTALELLA, 2014). Something
especially clear when related to the cycle started more than a decade
before by the alter-globalization movement. If the alter-globalist
proposals intended to seize the foreign city, Occupy attempted to
literally occupy their own city (MAECKELBERG, 2012). However,
Occupy is only an indicator of a movement with global reach which
extends back in time and expands in a global geography through
initiatives which claim the right to a different city.

Henry Lefebvre (1969) presented us, several decades ago, the figure
of the right to the city. A diffuse expression recently recovered by
initiatives intended to make a different city; in reality, the right to the
city, perhaps due to its initial ambiguity, has become an emblematic
symbol of the new urban mobilizations. We refer to initiatives that
are not limited to claiming the right to this or that, but that have
different aims. It is not about claiming the streets only, but to build
public squares. Public space which suffers material interventions
empowers those who live in it with new capabilities and renewed
sensitivity, while at the same time equipping the right to the city with
new infrastructure (MARRES; LEZAUN, 2012). The urban gardens that
dot the abandoned lots, furniture that organize neighbourhoods and
the initiatives to occupy empty urban areas are instances where the
right to the city is no longer an exercise in complaining but the work
to build a different kind of city which dissolves the split between the
urban and the rural, turning the street into a hospitable extension
of the home and filling with a neighbourhood spirit what before was
only a wound, an empty urban space.

In all these projects, people are learning to experiment their

city in a different way, and although accredited people are well
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received they never act as experts. No knowledge is dismissed in
these collective experiments which always go beyond formal and
traditional expertise. These are projects in which everyone can
experiment, investigate, interpret, contrast, reach an agreement,
learn and among them create new knowledge (ESTALELLA; CORSIN
JIMENEZ, 2014). Literature exploring other forms of experimenting
which are not associated to the idea of contrasting hypothesis is
increasingly abundant. There are many experimental cultures,
historically open, and not all of them have their development
associated to the idea of demonstration. Testing, along with naming,
collecting, describing and changing the world are gestures that
conform different styles of experimentation (KLEIN, 2003). What
we have learned from studies of science is that the task of knowing
something has less to do with the task of assembling proposals than
with building relationships with the environment: it is not an effort
of mental musculature but a relational practice (ROUSE, 2002). No
example is clearer than these interventions in the city of a tentative,
precarious, vulnerable and hopeful nature, or said in a different way,
experimental. No one is surprised by those solutions, unless they
are simplistic and discriminatory, therefore more time is dedicated
to listening than to planning, to doing not thinking and to saying
not writing. In order to pose a good proposition it is necessary to put
the logic of caring before that of the evidence, and plural episteme
before functional ones. A good proposition assembles actors who
are potentially very heterogeneous and makes up an open space
ready to the identification of matters to be clarified, the discussion
of ready-to-wear ideas, the contrast of personal experience, the
criticism of circulating interpretive patterns, the examination of
the value to be assigned to data or the analysis of other alternative
approaches. Altogether, people, instruments, models and practices
form an experimental system that, as happens in the best academic
science and as explained by Rheinberger (1997), sets off without the
safety of the result and among fuzzy and fluid convictions which are
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not described in methodology manuals and the majority of scientific
accounts. There is a risk in wanting to try other forms of inhabiting
the city and wanting to turn our vulnerabilities in an opportunity to
recognize the emergency of new urban textures, or as Despret and
Galetic (2007) said, to be affected by this unprecedented vibration,
this uncoded throbbing (LATOUR, 2004a; SANCHEZ-CRIADO,
2005). Thus, the city (in) common that we are evoking does not
spring from the expertise of urbanists or politicians, but is brought
into existence to respond to other propositions to inhabit the city.
Latour (2004b, 2010) says that we are facing new forms of
making up the world which we must mix with those forms which are
typically modern and based on contrasted facts or agreed opinion.
Politics and science must admit that their allocation of powers
over the world are not enough: not everything is a matter of law or
fact. Not everything may be managed through laws, agreements,
standards and innovation. There is much to be admired in all these
entities that science brought to the world and of which we cannot
or do not want to dispense with. The world is full of neurons, ozone
and neutrinos, not to mention hadrons, transgenics, bits and Cro-
Magnons. Itis useless to paint the full picture, but it would be unfair
not to mention the atmospheric carbon market, the bee crisis, the
endocrine disruptors and the desecration of intimacy. Neither
have politicians renounced to sowing our lives with a multitude
of prodigious objects: rights, infrastructure, standards, labels,
taxes, flags and holidays are just a tiny part of this legacy. Politics
is not a matter to be taken lightly: our debt with those elected is
immense. However, it would be insensitive if we did not evoke the
prevarication, the inequality, the secrets, the war, the pillaging and
other monstrous productions. All these entities have widened our
world, our sky, our bodies, our city, our language and our privacy.
Makinga city amongstall, build a common city, calls for something
beyond codes and congresses. We repeat it: we do not want, or know,

or play at destroying the world of politics and the world of science.
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However, it is true that the world of the elected and of the selected
no longer represents us completely. We have to, we can and we know
how to build a common world. In order to build it we need to bring to
existence entities that still do not inhabit it like, for example, a new
right to the city, a new urban dweller, new sensitivities, new organs...
aseries of entities that will help that which is common to rise, in other
words, that which is created by all. Making up a city does not imply
the production of new consensus or dissensus; neither does it claim
for new maps of the reality which may expand our capacity to know
or to disdain the environment. The world in common does not claim
for more experts, or more mayors, not even more agnostics, more
paranoids or atheists. The common world is a world (in) common,
made by all, with words, practices, protocols and infrastructure that,
as mentioned before, must be open, emerging and recursive. The
hardest thing to accept is that we still do not know, as Newton or
Montesquieu did not know their creatures, which will be the entities

that will make up the common world.

CREATING A BODY

The city looks like a manageable object by non-accredited
actors. But what about the body? Must we also reinvent a body
(in) common, a body amongst all? The answer is yes (LAFUENTE;
IBANEZ-MARTIN, s/d). The accelerated expansion of chronic
ailments, together with the growing number of people with
serious mental disorders, eating disorders, addictions or behaviour
disorders, added to the existence of many groups of people affected
by allergies or intolerance, turn diseases with no cure expectancy
into a new and disturbing phenomenon. We have been educated
in the conviction that all evil would have a technical or scientific —
therefore political - solution. We were not prepared to confront the
obvious and to admit that human bodies are not the same and that

each one reacts differently to the same therapies or circumstances.
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Thus, general solutions always produce affected minorities. In
addition, not everyone tolerates equally well the bad quality of
our air or the contact with chemical substances whose effects
on people’s health are ignored. It seemed that all of a sudden we
had been attacked by an epidemic of fragility. Many people — we
do know if the more lucid or those who have lost all hope - have
lost the confidence that institutionalized knowledge may offer
them some consolation. There are answers for everything, from
those who have fallen captive of some alternative and confusing
discourse, to those who talk among themselves to explore what is
happening (to us).

The first inexcusable example is Alcoholics Anonymous, AA
(KURTZ, 1982). A well-known case which has been shown on the
cinema many times. Its cognitive and political relevance are quickly
verified, because we are referring to an initiative of those affected,
which develops at the margin of public institutions, be they
academic or related to assistance, sanitary or police services. In AA
meetings, it is assumed that there is no individual cure and that it
is the strength of the group (sometimes identified, especially in the
beginning, with the presence of some divine or transcendent force)
which allows those who succumbed to addiction to be rescued from
the hell in which they inhabit, and all the lies told to pretend they
had the situation under control. Admitting their own weaknesses
becomes the key which leads each one of the participants to feel
recognized and comprehended in other people’s accounts. Evil,
consequently, ceases to be the result of individual failure to become
the expression of a culture which causes the hypertrophy of the
individual as opposed to the relational. An addict would be someone
who has taken too seriously the fiction that they have an inner self
perfectly confined in space and time, which is the same as saying
that it fits perfectly in their bodies and their memories. An addict
would be someone incapable of admitting the systemic nature of

that which we call personality. What the participants of the AA
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meetings are doing in their meetings, based on their experiences
and through the spoken word, is to reunite with themselves around
an inner self which is more distributed, open and emerging. Nobody
carries a hero inside except the candidates to fall down, and the
alcoholics are the wound through which bleeds a world excessively
prone to competition and to heroic gestures. The novelty is in the
fact that the experiential acquires not only cognitive but therapeutic
value; participants state that AA meetings changed their lives, or
in other terms, they state their quality of life improved. The cure
through the word is and old and disputed issue, but what interests
us here is the recognition that the so-called recovery movement
has gained - a movement created by many groups of addicts and
mentally ill patients who acknowledge in the AA an undoubted
source of inspiration (FARRIS; KUTZ, 1990; WHITE, 2005).

There are thousands of AA groups all over the world, but the
participants not always live nearby or can easily access the meeting
places. Bringing together dispersed individuals has always been
difficult and costly. The internet allows that to happen at nearly
zero cost (SARASOHN-KAHN, 2008; FERGUSON, 2007). We have
many examples of communities that have used the internet
to meet and talk about what is going on. We are talking about
groups disappointed with the response they have received from
academic and public institutions. We refer to groups of diseased
who have not found the expected comfort from formal therapies.
There are many groups of diseased who have decided to adopt a
critical posture in relation to medical practice and their canonical
institutions (RODRIGUEZ-GIRALT, 2010; BROWN, 2004).

There are two cases which we will examine in order to explore
the breadth of these counter-hegemonic movements. The first
are the electrosensitive (CHATEAURAYNAUD & DEBAZ, 2010), a
condition which affects 3% to 5% of Europeans, with varying
degrees of severity. The electrosensitive are patients who had to
fight for their diagnosis, because without the acknowledgement
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of the disease they might lose their jobs or be treated as people
without courage or will by their family circle. In practice, we know
that a percentage of those affected could suffer the extreme fatigue
syndrome and were too depleted to perform ordinarily in life.
Without energy and proper diagnosis, their life was an ordeal full of
incomprehension and misunderstandings, because frequently they
were told in medical consultations that they suffered from some
kind of post-traumatic shock originated from their lack of ability
to adapt to the technological changes of our time. It was not waves
that were killing them, but their resistance to adapt to the modern
world. So they decided to get together to discuss what happened to
them, with a view to elaborating a document that could represent
them, which gave form to the diseased they were suffering from.
They managed to convince authorities in Scandinavian countries.
So much so that electrosensitivity was accepted as a new illness,
which returned to patients the condition of full citizenship and the
benefits that the sick enjoy in the so-called welfare societies.

The second case we would like to recount consists of a gigantic
online group which brings together mentally sick patients tired of
taking anxiolytics and antidepressants. Not only do they discuss
whether the solution to problems they experience are the pills, but
they are also committed to giving higher cognitive value to their
own personal experience. They have decided to use chats to try to
understand each other, and to check if there is anything in what
they feel that respond to some shared pattern. What happens
when people with mental disorders of the Brain Talk Communities
(HOCH; FERGUSON, 2005) start to talk, in the same way that it
happened with the electrosensitive, is that there are no words to
refer to their condition. As the diagnosis or the treatment they are
given is not satisfactory, they are forced to identify features which
may be recognized as symptoms, which makes them create a shared
and contrasted language. Shared because communication does not

get interrupted and contrasted because they need to be sure that
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homemade, local or bizarre medicine which circulate on the chat are
effective and not mere placebos. Not only do they contrast potions,
but also ideas, sometimes heard in their consultations with their
respective doctors, sometimes read in some free access academic
repository. What we are saying is that those concerned, based
both in their own experience (the proprioception as proposed by
Merleau-Ponty) and in the experience they had access to (reading
papers or listening to physicians), were capable of organizing a
kind of gigantic critical essay in real time, where the diseased took
control of their own bodies. Nobody would be more interested in
finding good responses than those who are using their own lives
while they look for those answers. They know they can only aspire
to an improvement in their quality of life: at least for them, the
healing paradigm was left behind.

The experiment is confirmed when they agree that they are
better, although this improvement is a sustained commitment
among all and not an individual solution, like with addicts. If
the participants are being taken seriously by formal scientific
institutions (the electrosensitive and those affected by the Gulf War
syndrome, for example, fought to get a diagnosis) or experience
some improvement (like those with mental disorders), there is
no alternative but to admit that we are talking about knowledge
produced by all. The community that sustains it is recognized
insofar as the knowledge produced is validated for being functional.
Finally, the affected community exists in/by this cognitive activity.
It is a learning community which was able to give consistency to a
collective of intergeneration nature and culturally heterogeneous,
which means that they have acted as social brokers. Their role
as social innovation vectors does not eclipse their importance as
knowledge producers and as creators of other forms of sociability.

Let us recap the nature of your network activity: experimental,
open, relational, distributed, horizontal, collaborative, inalienable

and recursive. What talkers are doing is to reinvent a relational
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body based on experimentation; that is, in all that a scientist
tends to qualify as collateral, irrelevant or useless. It is the same
experience that we described before in relation to urbanism. From
the abandoned lots and in view of social practices ignored for
being characteristic of the poor, uneducated or marginal, we are
reinventing the city. In the same way, we are creating a common
body from the excess, from what is ignored for being irrelevant
(LAFUENTE; IBANEZ-MARTIN, s/d). It is not that the scientists
disdain what they do not know, but rather that their protocols
and practices preclude them from considering the experiential as

material from which to build contrasted knowledge.

COMMON SCIENCE

We already have everything we need to conclude. We call
common science a form of producing knowledge that must happen
amongst all. The condition of “amongst all” is different from the
“for all” that is characteristic of public goods. Common science is
not better or worse than public or private science, but different. It
is built from other practices and different materials, and the way in
which knowledge is validated is also different.

Ifitneedstobemadeamongstall,itisnecessarythatitdoesnot
require previous accredited knowledge. No titles are requested,
nor previous experience. The entry rituals do not discriminate
between those who know and those who do not know, or
between those who are capable and those who are not. There are
no exams, no competition. Nobody seeks the best or the better
prepared. Common science is not conceived from the imaginary
of the experts. They may be represented, it is expected that in
the collectives referred there are people with some qualification
or with more reading, or why not, with more dedication. Not all
participants have the same degree of knowledge, or know it in

the same way. It is exactly the opposite. Each one has arrived at
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the collective by their own means without any filtering process
in order to produce a more connected group. So that it happens
amongst all, so that nobody is left out and nobody dominates the
situation, knowledge must be constructed from material which is
both abundant and ordinary: experience. Something we all have.
Moreover, something in which we are all experts, because we all
know nuances, even if not verbalized, about that which happens
around us and about what we can discuss with flexibility and
our own criteria. We all know a lot about what happens to us
and we can all participate in a process whose destination is the
knowledge of what we have in common, or in other terms, to
find the words with which to describe our shared experiences.
The cases we have described, both in terms of the human body
and the city, show that common science is part of a response that
the communities of the diseased have found to give visibility to
their own way of inhabiting the world, or their way of feeling it,
of narrating and sharing it.

The search about which we talked is experimental in its shared,
contrasted and public nature. The process is always open to the
arrival of new interlocutors and other points of view. The process,
being open, is not infinite, because it ends when the participants - as
ithappened at the AA - realize they are feeling better, when the signs
of improvement in quality of life are undeniable. The truth about
the experiment is contained in the goodness of its consequences
for participants. It is the community of those concerned which
certifies the credibility of the procedures. The community not only
is constituted while experimenting and its members learn to live
together solving the problems that affect them, but it is exemplary
and sustainable, which is equivalent to saying it is replicable and
hospitable.

Common science which is configured around the recovery of
the experience of something that we were about to forget, the

experience of a body and a common city, is not an alternative to
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academic science. Both need each other, although sometimes we

will see them competing for public space and also for the public.
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Open science: revolution
or continuity?

Alessandro Delfanti e Nico Pitrelli

WILL SCIENTIFIC DISCOVERY BECOME as quick and immediate as a
tweet? For Michael Nielsen, quantum computing expert and open
science advocate, we are in the middle of a transition towards a
new scientific era, an era comparable to the 17th century Scientific
Revolution and the transition to the modern age. According to
Nielsen’s book Reinventing Discovery (2012), thanks to the Internet
we have a chance to radically transform the way in which knowledge
is produced. The US scientist highlights two directions in which
networks have impacted science: an acceleration in the speed of
scientific discovery, and a profound change within science and
society relationships. This increased epistemic and social efficiency
is based on the impact of openness on the scientific enterprise.
“Open science” is a very broad concept that encompasses several
different practices and tools linked to the use of collaborative
digital technologies and alternative intellectual property tools.
Some inclusive definitions propose that open science embraces
practices as different as open access to scientific literature,
digitally-mediated forms of open collaboration, as well as the
use of copyleft licenses to foster reuse of scientific results and
protocols. For example, FOSTER, a project recently funded by the
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European Commission to set in place sustainable mechanisms
for EU researchers to embrace open science practices, defines
open science as “the conduction of science in a way that others
can collaborate and contribute, where research data, lab notes
and other research processes are freely available, with terms that
allow reuse, redistribution and reproduction of the research.”
The taxonomy tree of this concept branches into several directions
(see also FECHER; FRIESIKE 2014). The website lists at least five
different classes of issues or topics related to open science: Open
Access, Open Data, Open Reproducible Research, Open Science
Evaluation, and Open Science Policies. Each of these themes can
be subdivided in many other subtopics that represent the whole
spectrum of difficulties you face in an open science framework.
Not to consider Research Data Management, and finally Ethics and
Legal Issues.

This complexity might partially explain why, in spite of Internet
apologists’ emphatic tones, some scientists seem to be reluctant
in the adoption of the opportunities networks offer. Twenty
years after the birth of the World Wide Web at CERN, in Geneva,
scientific research is embracing change at a slower pace than other
fields of cultural production. For example, physics might seem to
be one of the disciplines that have taken the most advantage of
the opportunities offered by digital and connective technologies:
since the dawn of the modern Internet physicists have inaugurated
preprint archives in which any researcher can deposit and make
freely available the draft versions of scientific articles before
submitting them to an academic journal. Yet in recent initiatives
in the field of physics that deploy huge organizational and
financial efforts, as well as strong promises of innovation, the

reproduction of traditional practices seems to prevail. On January

! Available on: https://www.fosteropenscience.eu/foster-taxonomy/open-science-definition.
Access on: January 19,2015
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2014 physicists launched the SCOAP3 consortium (Sponsoring
Consortium for Open Access Publishing in Particle Physics?),
an unprecedented initiative towards an open access publishing
model in particle physics. The consortium includes some of the
most important scientific institutions of the field, CERN in primis.
These institutions pool money that would normally be allocated
to journal subscriptions or to “gold” open access journal fees. The
SCOAP3 consortium then distributes those resources on a pay-per-
article model, thus guaranteeing funding for the publishing cost of
the most important particle physics journals. Thanks to SCOAP3,
anyone with a computer connected to the Internet is able to access
articles published in the field, which are made freely available
online by publishers.

Obviously, the SCOAP3 model might be difficult to export to
other disciplines: particle physics is a relatively small and cohesive
field, with a limited number of journals and a strong culture of
sharing. Also, while this switch to an open access model might be
the first one involving an entire scientific field, the main change
introduced by this initiative is at the level of the financial relation
between publishing houses and universities, rather than the
modalities of scientific knowledge production. SCOAP3’s final goal
is in fact the scientific paper, a form of knowledge exchange that
hails back to the 17th Century. In this case the core phenomenon
is re-mediation, i.e. the transposition of an old medium (the
scientific paper published by a scholarly journal) onto a new
technology (the scientific paper published online by web-based
scientific journals) (BOLTER; GRUSIN, 2000). This is anything but
a revolutionary process. But digital technologies offer a much
broader spectrum of possibilities: collaborative writing and design
(Wikipedia and Linux), distributed rating systems (Amazon and
Yelp), trend automatic analysis based on big data (Twitter). While

2 Available on: http://scoap3.org/ . Access on:January 19, 2015
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some similar tools and technologies are being adopted by other
scientific disciplines, especially biology, change seems to be slower
than the disruptions lead by digital technologies in other cultural
industries. Why does the field that invented the web appear so
slow in adopting the opportunities it creates? Why is it not driving
Internet’s evolution anymore?

Some open science activists seem to be puzzled by the slow pace
of change, as they take for granted that “science wants to be open.”
But considering all those variables and problems, it is difficult to
support a position that portrays science as teleologically directed
towards more openness. In our opinion, the transformationsrelated
to the emergence of digital media need to be put in a historical
perspective. Open science is not necessary, but rather one among
many possible evolutions that depend on several factors that
include but go beyond technological evolution and adoption, and
even cultural change. Understandably, most approaches to open
science tend to highlight the dimension of novelty and change.
While we do not deny the cultural importance and productivity of
those vantage points, we would like to stress that other perspectives
should be taken into account. Here we sketch out three issues
that we believe should be acknowledged as core problems by any
research agenda that analyzes open science and the impact of
digital technologies on the production and circulation of scientific
knowledge: the resilience of communication formats over time, in
this case the scientific paper; the increased importance for science
to maintain its social boundaries; and finally the broader social
positioning of scientific research and its communication practices.

First of all we should consider that regardless of hegemonic
descriptions of digital scholarly communication as “revolutionary,”
change in media (and thus in publishing systems) often maintains
a balance between continuity and discontinuity (BORGMAN, 2007).
The concept of re-mediation accounts for the evolution of new media

technologies while explaining the persistence of communication
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formats: should this lesson be applied to the scientific paper? This
is what the history of scholarly communication seems to reveal.
This idea is put forward by scholars who have analyzed in detail the
emergence and evolution of the scientific article, focusing on the
changes in the style, organization, and argumentative structure of
scientificcommunication over time. More interestingly for the scope
of this paper, authors such as Gross et al. (2002) speculate on the
currency of the scientific article in the digital age, showing also that
there are historical and epistemic reasons to account for its lasting
influence. In this scenario, the problem of establishing new forms
of reward for practices such as data sharing or blog posting might be
of secondary importance. The centrality of the peer reviewed paper
as the final product of scientific research might respond to the need
of communicating complex scientific information according to
established reading and learning modalities. For example, the main
effect of the digitization of books has not been the fragmentation
or decomposition of reading, but rather the digital transposition of
forms of linear and in-depth reading onto environments that make
books easy to port, socialize or modify. Not surprisingly, then,
old practices seem to fold into new technologies and shape them
continuously. For example, physicists claim that the online preprint
repository arXiv, which since its emergence in the early Nineties
has become the main medium for scholarly content circulation in
a number of disciplines such as physics and mathematics, mimics
the traditional practice of shipping preprint articles to colleagues
in other universities. Physical copies of the preprints were posted
to a departmental bulletin board so that faculty and students could
read them and hopefully send written comments or critiques back.
Christopher Kelty makes a similar argument about open source
synthetic biology by tracing the genealogy of its sharing practices
back to newsletters for model organisms (KELTY, 2012).

Second, we would like to highlight the importance of the
boundaries of the scientific enterprise. Over the three centuries
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since the birth of the first scientific journal, science has often
confronted the need to construct and defend the boundary
between inside and outside, between scientists and non-
scientists, scientific and non-scientific knowledge (GIERYN,
1999). Today we are witnessing an unprecedented re-negotiation
of the boundaries of science’s cognitive authority, i.e. its ability
to present itself as knowledge’s depositary, hence the resistance
to change. According to a growing body of scholarship, scientific
knowledge and the ‘experts’ who represent it no longer command
the unquestioned authority and public trust that was once
bestowed upon them (MAASEN; WEINGART, 2006). Networked
open science has the potential to foster a transformation similar
to the one that followed the invention of printing. Yet this is
a tortuous process which might need decades before a new
equilibrium is found. In the 17th century, print has unveiled
new characteristics of knowledge and has facilitated social and
political transformations within the world of research. The same
is happening with open science: like Galileo’s telescope, it shows
us that what we knew about knowledge and its dynamics might
be wrong. As previously noted, the Gutenberg-era science was
based on a final product, often in form of the peer-reviewed
article published in a scholarly journal. Imagining the creative
process as an open and collective enterprise might be one of
the main obstacles behind the slow pace of the open science
“revolution.” Digital media and networks, for example, show
scientific knowledge as being in a perennial beta version, never
concluded and always open to modification, and its output as
composed by a number of different objects that are characterized
by their unclear status as publications, such as datasets,
notebooks, software, etc. This is the opposite of the traditional
scientific paper, which has one or more recognized authors, is
stable, and can be deposited in libraries (or archives) where it

will be discussed and contested, but not modified, incremented
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or improved, thus reinforcing the social boundaries of scientific
research.

Finally, there are deeper reasons for the difficulties experienced
by contemporary open science. The public dimension of science
that emerged in the 17th century answers natural philosophers’
expectations of economic success and reputation accumulation
much better than “closed” models of information circulation.
The price to pay is a loosened control over produced knowledge.
But this side effect is accepted because, in exchange, natural
scientists earn a new social role (and the corresponding benefits)
accessing wealthy and powerful European patrons’ courts (DAVID,
2001). The apparent irony of making widely available the results
of one’s work without any direct economic compensation can be
explained with mathematics’ and natural philosophy’s growing
sophistication in the 16th and 17th centuries. Patrons, anxious
to embellish themselves with the best scholars, did not have the
knowledge necessary for understanding and evaluating their
quality and thus needed to root their choices upon a collective
judgment expressed by the expert community. Thus natural
philosophers needed to adopt new practices of knowledge
exchange, circulation and validation. In order to be reliable and
verifiable, knowledge must be transparent and visible. This
happened through correspondence exchange, journal publishing,
comments and critiques that were based upon the emerging print
system. Technological innovation was the necessary precondition
for the passage from a world of mysterious and secret knowledge
about Nature to a new public and collective mode of scientific
production. Yet today, asin the 17th century, technological change
is not the only force behind an overall transformation of science
communication practices. Through a survey about the obstacles
to the adoption of open science practices, Scheliga and Friesike
(2014) highlight how openness can be seen as a social dilemma

where “what is in the collective best interest of the scientific
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community is not necessarily in the best interest of the individual
scientist.” While researchers seem to agree upon the positive
repercussions of a more open scientific process, they also point
out the need to overcome both individual and systemic obstacles.
Among individual obstacles, the authors identify fear of free-
riding and reluctance to disclose parts of the research process
such as negative results. Systemic obstacles seem to be pinpointed
as institutional constraints and limitations, for example lack of
appropriate evaluation criteria to include open science practices
or need of better standardization for new forms of publishing.
Obstacles, in sum, seem to be related to a difficult integration of
open science in the social contract of scientific research rather
than to cultural resistance from individual scholars.

We would like to wrap up this chapter by looking especially at the
crucial importance of both the boundaries that maintain scientific
authority and the social and economic incentives that drive it. We
propose that research on the scholarly communication system, and
in particular on digitally-mediated open science, should incorporate
more explicitly concerns related to power over scientific knowledge
and to transformations of established social contracts of science.
Through such a lens, the emergence of communication practices
that renew the system of scholarly communication might be
seen as attempts at confirming the boundaries of science while
intervening to overcome problems related to the management of
scientific communication - i.e. the problem of who controls and
profits from it. For example, online preprint archives or open
access initiatives such as new journals or new funding schemes
for scholarly journals appear as ways to construct forms of public
legitimation that are redeemed from the economic power of
commercial publishers. These considerations are related to more
comprehensive evaluations that support the idea of a coevolution
of science, society, and communication systems. Scientism tends

to represent society as lagging behind science, and non-experts



Open science: revolution or continuity? 67

as a possible obstacle to scientific and technological innovation.
According to this view, science and society live in different domains
and do not understand each other. Similar viewpoints mirror the
ideal of tight and cohesive scientific communities, characterized
by a strong cultural and ethical homogeneity. This model probably
never reflected the reality of scientific practice, and it would be
even more difficult to apply it to the profound changes that have
pushed some scholars to describe a “new contract” between science
and society. This new settlement, that has emerged after the end
of the Cold War, is characterized by a social configuration that
“affects modern science in its organization, division of labour and
day-to-day practices, and also in epistemological cores” (GIBBONS,
1999). In this framework, today’s scientific innovation becomes
a non-deterministic activity in which the relation between
communication systems and practices of knowledge production is
all but linear.

Nevertheless, any great discontinuity in scientific inquiry’s
social organization goes hand in hand with an intellectual and
cultural change which expresses the desire to share knowledge,
often regardless of economic incentives. In order to produce the
radical transformations prefigured by open science, both cultural
and institutional change - in the 17th century as well as today -
needed to be fed and stabilized. Interactive digital media are the
precondition for a transformation of knowledge’s nature, as print
was in the 17th century, as long as science will be able to define
material and reputational incentives that could make their massive
use significant. Often times today’s open science apologists
focus on the desire for a more collective and productive scientific
production while neglecting institutional economiclogics (TYFIELD,
2013). The history of the Scientific Revolution teaches us that the
two paths must converge if change is to emerge. For example, will
new systems of evaluation and communication enable science to

conserve current forms of social legitimization? Old problems
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might emerge in new forms: as in the past, open science shows a
new facet of scientific knowledge. Yet its emergence might be a

lengthy and painful process.
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The road less travelled: optimizing
for the unknown and unexpected
impacts of research

Cameron Neylon

Two roads diverged in a wood, and I—
I took the one less traveled by,
And that has made all the difference.

Robert Frost — from The Road Not Taken

THE PURPOSE OF THE ACADEMY

What is research for? What purpose does the academy, or the
university, or the research institute, serve? These are questions
we shy away from, both because it is difficult to reach consensus
but also because it requires a level of self-examination that is
uncomfortable. Probing our own motivations and the motivations
of those who fund us can be unsettling.

There may be broad societal agreement that research is a
generally good thing, but there is very little agreement on why
that might be. Governments with a market orientation see an
economic value in innovation. Campaigners look to academic
experts to question the government’s focus on markets. Patients
and their families hope for new treatments, environmentalists
may look for studies that show the damage that the factories
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producing those treatments can cause. Technologists might point
to the value of science in helping us to understand and tame the
natural world. Humanists point to the value of the humanities in
helping us to understand ourselves so as to obviate the need to
tame the outside world.

It may be difficult to reach agreement on what research should
deliver. These are deep questions of values. But we should be able
to reach agreement that there is a responsibility on the part of the
academy to those who pay for research. That responsibility is to
deliver well in accordance with those values. Delivering well might
mean efficiency or it might mean effectiveness. Even that is not
clear. But delivering well is a responsibility we should assume and
talk about.

TESTING THE PERFORMANCE OF INSTITUTIONS

We build institutions to carry out research. In a perfect world
we would build these institutions based on clearly articulated
shared values. We would use those values to craft an effective and
useful statement of the mission of the institution and we would
then assess performance against that mission.

Mission statements can be wooly aspirational statements,
but the best are useful strategic decision making tools. Crafting
a good mission statement is a substantial challenge. In particular
crafting statements that assist in making objective performance
assessments, while still reflecting the full set of shared values,
is at best difficult and often impossible. Easily measured and
instrumental goals support instrumental assessment, which drives
instrumental behavior — performing against the measure, rather
than performing against the mission.

In practice, we measure what we can, and that in turn becomes
the de facto mission. Rather than asking whether we are doing

well at generating new knowledge and how effectively we are
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transferring it to those who can use it we ask how many articles
have been published and what journals they were published in. The
problems of instrumentalism and naive metrication of research
assessment are well rehearsed. We will not spend significant time

on it here but those criticisms should be borne in mind.

INSTRUMENTAL STRATEGIES AND INSTITUTIONAL LEADERSHIP

The issue with metrics is not the metrics themselves. These
proxies or indicators measure what they measure. The problem
arises when strategic decisions are made on the basis of the measures
themselves, rather than assessment of performance against a well
articulated mission. The problem is not that number of articles, or
H-index, or grant income can’t answer a question; it is that they
cannot provide complete answers to the questions that should be
asked — how productive is a researcher, what is their influence in the
community, in what ways do they contribute to the institution.

These questions, and others that would follow from a well
designed mission statement, are not straight forward to answer.
They will not be addressed by any single indicator, nor any simple
“basket of metrics”. Indicators and metrics can only ever be data to
support the strategic decision making. Too often, in a search for an
illusory objectivity we reach for quantitative measures as a way of
avoiding the responsibility to make those decisions.

The unique contribution of an effective institutional leader will
be to make informed strategic decisions. Reliance on league tables
and metrics, the posting of thresholds or performance targets is a
sign of a lack of confidence in their ability to make those decisions.
The best institutional leaders will use metrics and other indicators
as data to assist in making decisions. They will not use quantitative
measure to make decisions. They will have a diverse set of data at
their fingertips and an understanding of how to integrate that to

assess a wide diversity of research activities.
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DIVERSE PORTFOLIOS AND DELIVERING ON MISSION

The future impact of research is unpredictable and investment
in research is risky. The rational response to this is to hold a
diverse portfolio. At each level of granularity; investigator,
group, department, institution it makes sense to have a range of
different activities that as a collection optimize the opportunity
for delivering value.

The true cost of the instrumentalism described above has been
homogenization. Institutions are all trying to climb the sameleague
tables based on narrow criteria. Only a very small number of highly
prestigious institutions have the self-confidence to carve out their
own path. The irony is that institutions worldwide seek to rise up
league tables so as to be like Harvard or Stanford or Cambridge,
while those institutions do what they do largely because they
ignore those same tables.

In the end what research is for is a question for institutions,
communities, nations and global publics to answer for themselves.
But when institutions address that question they should focus
more on what makes them unique instead of what makes them
a pale imitation of Princeton or Oxford. Diversity of mission and
focus at the institutional level will aid in delivering on mission at
the national and global levels by creating a portfolio of institutional
profiles.

Diversity at the institutional level will also provide space for
a more diverse range of researchers generating more diverse
outputs and more diverse impacts. Clearly this creates challenges
for institutional leaders and effective institutional leadership.
Ultimately the challenge for assessmentis developinga sufficiently
diverse set of indicators to support the tracking and management
of such a diverse portfolio. Perhaps even more challenging is
to know how to combine those indicators to support effective

decision-making.
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IMPACTS AND INDICATORS

While we recognize that agreeing on the values and mission
for the research enterprise is challenging it will nonetheless be
useful to consider the different classes of results we might wish for
and the extent to which they can be measured. “Impact” may be a
dirty word in many research circles but it is nonetheless a useful
technical term.

There are a range of different definitions in use, but in the
current context I will use a meaning that expands on that used
by the Australian Research Council’, Research Councils UK?
but including the scope described by the LSE Impact of Social
Sciences project®: the change in the world that results from the
dissemination of research outputs. We can speak of different
forms of impact, including economic impacts such as job
creation but certainly not stopping there. We can also consider
impacts in the areas of policy, education, culture, environment
and health. I explicitly include impacts on research activities as
well as “wider impacts”.

Again the prioritization of different classes of impacts is a
matter for community discussion but we can recognize that these
impacts depend on the outputs of research being disseminated
to those places where they can be applied. The outputs might be
concepts, skills, new technologies or approaches, or they may be
people. There will be diversity in outputs, impacts and the paths
that join them together.

! Available on: http://www.arc.gov.au/research-impact-principles-and-framework#Definition.
Access on: June 21,2015

2 Available on: http://www.esrc.ac.uk/funding-and-guidance/impact-toolkit/what-how-
and-why/what-is-research-impact.aspx . Access on: June 21, 2015

3 Available on: http://blogs.Ise.ac.uk/impactofsocialsciences/introduction/ . Access on:
June 21,2015
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Figure 1. Varying forms of research impact. These different
categories of effect have little in common being linked only by the
process of research which leads to them. Research is transmitted
through outputs (although that distinction is becoming more
porous, shown by the dotted line) and on through some process

into outcomes and impacts.
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PROXIES, INDICATORS AND THEIR MEANING

Impacts are what we ultimately seek to maximize, but in practice
they can almost never be measured directly. Outputs by contrast
tend to be easier to track and measure. Our traditional focus on
research articles and their citation is driven at least in part by the
ease of tracking and quantifying their number.

If we focus research impact as an example, our aim is to measure
the change in future research that results from a given project, a
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given output, or the work of a given researcher. What we have
traditionally measured is productivity in outputs and citations. For
all the potential diversity of possible impacts and outputs our view
has been restricted almost entirely to these two sets of proxies. It
is not only that metrication and instrumentalism are problematic
in and of themselves but that our field of view has been horribly
limited.

The movement of research online and greater general availability
of information about the research enterprise has provided new
proxies that have the potential to provide a richer view (NEYLON;
wu, 2009; PRIEM et al. 2010). We are able to track discussions and
use of research in a much wider range of places, from social to
mainstream media, through bookmarking services to secondary

sources like Wikipedia and policy documents.

Figure 2. The growing set of indicators and proxies that might be
useful in measuring pathways to the impact of research on further
research. In the past we only had the publication and citation
events to work with.
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This richer variety of data has the potential to provide a
much more diverse view of the flow of knowledge and to support
assessment of a wider diversity of activities. At the same time
there are often questions raised as to what these new measures
mean. Can a tweet tell us as much as a citation. Do bookmarks in
Mendeley really mean someone has read an article? Is it necessarily
the case that mainstream media coverage means the research is

good or useful or important?

COUNTING PROXIES OR TELLING STORIES

An objection often raised for any quantitative measure,
including citations is that counting is misleading. Often this
appears in the form of a statement such as “citations can also
be negative” or “popularity is not a sign of impact”. These
criticisms become stronger when we look at proxies such as
downloads or social media mentions, where the numbers can be
large and where popularity (appears as though it) might play a
stronger role.

A more productive way to use these proxies can be to use
them to discover and tell stories. With social media in particular
the numbers can be misleading due to reinforcement effects. It
is important to investigate who is talking about a given research
output and what they are saying (as well as who to).

For example a story I often tell relates to Twitter. I was
investigating papers published by the University of Cape Town
with PLOS using data from the PLOS Article Level Metrics service
and also the altmetric.com service, which provides information on
the geolocation of tweets. There were very few tweets about this
South African corpus of papers that originated in South Africa.
However one paper (JEWKES et al. 2011) stood out as having some
South African activity.



The road less travelled 77

This was a paper on the relationship between HIV status and
domestic violence. In particular the accounts talking about the
paper were associated with women’s crisis centres, sexual health
clinics and support centres for minority sexual orientations.
Furthermore I could identify the specific account and therefore
the person that was disseminating this research to places where
it might be directly applied. The counting of tweets was not very
useful here, but identifying who was behind those tweets told a
powerful story.

However there is a sense in which both the objection to
quantitative metrics and the ability to tell stories expose a
basic fallacy in the way we think about metrics old and new.
Throughout this text I have been careful to refer to measures
as “proxies” or “indicators”. Too often the objections arise about
either “meaning” or quantitation because of an assumption that
a metric itself is what matters. Of course this is never the case,
what matters is not citations but the influence they are a proxy
for, not social media mentions but the way they inform us about
communities using the research, not downloads but the usage
that they signals.

All of these measures are merely proxies for things that we care
about, but in many cases they are not even that. They are indicators
of the flow of knowledge. It is more useful perhaps to think of
them as flares that light up when knowledge flows past a point on
a path. The same flares may result from many different pathways,
and knowledge may flow through many different pathways to the

same destination.
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Figure 3. A figurative image of pathways of knowledge transfer
(arrows) and the signals that arise (red dots). The observable word
is only the red dots and the majority of our research assessment
systems are based on only two of those dots, citations and

publication events.

We can think of the pathway to impact as a set of knowledge
flows, where the flow itself is invisible. All we have are indicators
that signal parts of that flow. It becomes clear that it is only by
combining multiple measures that we can pick out a specific path.
The paucity of our traditional measures also becomes clear, one
or two lights blinking on one single (assumed) pathway tells us
little or nothing that is useful. Finally the question of “what does
this metric means” falls away. The metric doesn’t mean anything

isolation, it is an indicator, mere data that in combination with
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other data may help us to understand the pathways through which
a given piece of knowledge is disseminated.

We can also integrate the narrative view with a quantitative
view. The stories are instances of knowledge flow down various
pathways. Quantitative analysis of indicators can help us to
understand the overall flows and their paths as well as helping us to
identify specific instances of that flow. The story above is simply a
very crude example of this form of analysis but more sophisticated

approaches are certainly possible.

THE ROAD LESS TRAVELLED, THE ROAD UNKNOWN

This pathway model is potentially very powerful. Firstly it
helps us to avoid the fallacy that a countable metric is itself what
matters. Secondly it provides a route into more sophisticated
analytical approaches that do not assume prior knowledge of
what the pathways are. This brings the potential of “big data”
analytics to bear on the problem of identifying and mapping the
pathways.

This is superficially similar to many other models of how
research leads to impacts. Most models describe, or aim to
surface, some form of pathway or pathways. The Becker Model
of Impact for biomedical sciences focuses on specific forms of
impact and identifies indicators that lie on the path towards each
of them (BERNARD BECKER MEDICAL LIBRARY, s/d). The Payback
model and BRIDE tool developed from it (SCOBLE et al., 2010)
have a similar conceptual framework. Many of these models
build on diffusion of innovation theory, in itself a linear model
(WALTER et al., 2013).

Even in those approaches where participants and stakeholders
are engaged in defining desired impacts such as the Participatory
Impact Pathways Analysis approach (STEPS CENTER, s/d) the focus
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is on defining the pathways that exist, or are desirable, for further
monitoring. Overall, existing models and methodologies assume
that the there are known (or discoverable) and generally linear
pathways through which knowledge or insight flows to create
impacts.

Thisleads to assessment frameworks in which various indicators
are tied to specific impacts, and therefore specific pathways. They
develop matrix approaches in which, by measuring the presence of
specific indicators, sometimes through quantitative approaches,
sometimes qualitative, evidence of specific impacts (or their future
potential) is provided. In turn the same matrices can be used to
optimize research dissemination so as to maximize those desired

impacts.

A “HIDDEN PATHWAYS" MODEL OF KNOWLEDGE FLOWS TO RESEARCH
IMPACTS

In contrast to these linear and explicit models, the model
developed in the previous section assumes that the pathways are
unknown and probably high branched. There is an implicit focus on
more granular indicators and to some extent to more quantifiable
ones, as opposed to qualitative and narrative indicators or evidence.
Finally there is an implicit requirement that indicators can be tied
to events, that is, they can be fixed in time.

Formally, this hidden pathway model is described as a set of
measurable channels (indicators) in which signals can be measured.
These signals are indicative of processes (knowledge flows along
defined pathways). The signals can be thought of as flares or
blinking lights that show when some particular knowledge transfer
is occurring along a pathway. Any given indicator may be attached
to none, one, or many pathways. The pathways themselves are not

observable, but can only be inferred.
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Figure 4. Signal patterns from different underlying processes. Both
processes lead to signals from twitter and download channels but
a research use also shows later bookmarking and citation activity.
Public interest shows greater correlation with Facebook and tighter
time domain correlation. The signal patterns are hypothetical

based on non-quantitative observation of specific data sets.
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The means of inferring a pathway is through identifying
patterns of signal activities that occur across sets of indicators
(signal channels). For instance a hypothetical “scholarly knowledge
transfer” pathway might involve a tweet (through which a
scholar discovers a work), a download or view (reading the work),
bookmarking and then citation in the formal literature. Impact
on a patient group might start from the same place (a tweet, a
download) and then branch off through a Facebook conversation
and on to wall posts on a patient-focused service.

Of course, all these processes are occurring at the same
time, leading to very complex signal patterns, which need to
be disentangled. Broadly speaking this means using maximum
likelihood methods to model the probability distributions of

sets of possible processes that explain the observed patterns of
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signals. Essentially the aim is to embrace the larger sets of data
we have available to us so as to cast the problem as one of time
domain signal processing. There are strong analytical methods
from engineering and other disciplines that are designed to
tackle precisely this class of problems; trying to untangle the
multiple underlying processes that are giving rise to a complex

multichannel signal.

MAPPING UNKNOWN PATHWAYS

The advantage of this conceptual approach is that it creates the
potential not just to identify flows down the pathways we (think
we) know about but also to surface new pathways. Instead of
either assuming specific pathways exist, or seeking to surface them
through conversations with stakeholders, it makes it possible to
start from an assumption that there are knowledge flows that no-
one is aware of and make an attempt to discover them.

Whether thisis possible in practiceis uncertain. Such approaches
require large quantities of data with high quality time information.
While the quantity of data we have is certainly increasing it is not
clear that it is sufficient to surface unknown pathways. Even if we
have the data the quality of the time information is generally rather
poor. For tweets we can utilize a time stamp, but article download
data has very variable time resolution, and is also collected
differently by different organizations. In attempting this form of
analysis we should identify the weaknesses in our data.

A side effect of analysis that seeks to identify the underlying
processes occurring is that there is also the potential to detect
signals that arise from processes not related to desired impacts.
Such signals might include errors or problems in data collection
or processing. Or they might reflect attempts to game metrics.
We are already aware for instance that strong signals in a single

channel (such as downloads) that do not correlate with signals
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in other channels (such as bookmarks or tweets) are indicative
of gaming.

There are three broad weaknesses with this approach. The first,
discussed above is the dependency on data scale and quality. In
practice we may only be able to distinguish the strongest signal
correlations and therefore not achieve the insight into the unknown
pathways that we would desire. The second is that it is clear that
the pathways themselves are rapidly changing at the moment. This
complicates the analysis, and although not rendering it impossible,
puts further demands on data scale and quality to obtain new
insights. In an ideal world the best way in would be to have a set
of data in a stable environment. The irony of course it that we are
interested in the analysis precisely because the environment is not
stable.

The final weakness is the most central. These approaches can
not identify the actual pathways. We can only ever infer that a
pathway we can qualitatively describe corresponds to a probabilistic
model of signal correlations. More generally such an analysis can
not provide direct evidence of impact itself. The signals indicate
underlying processes, not change in the word. To use this analysis
to help us understand or optimize impact we need to embed it in
a social practice, which leads us back to the need for articulating

values.

RESPONSIBLE MANAGEMENT AND ARCHITECTING OF THE
RESEARCH ENTERPRISE

The focus of this hidden pathway model of knowledge transfer
is to exploit a technical analytical capacity to better understand
and optimize the pathways the lead to research impacts. It
is fundamentally technological. Yet I started with what is
fundamentally a social issue of responsibility and values. How do

we bring these together?
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The link for me is through leadership, management and
institutional design. In practice the conversation about what the
shared values for the research enterprise is an ongoing one. These
values will evolve and change as communities’ needs change and as
our capacity to address them changes. I make an assumption that
a way to address both this issue of change and uncertainty as well
as the unpredictability of research outcomes is through embracing
diversity at a range of levels. Diversity of goals, of skills, of outputs
and of research agendas allows, potentially, for buffering of
capacities as well as agility in response to changing needs, as well
as providing many controls that can be tuned to optimize impacts.

The defining characteristic of research is its unpredictability. If
we knew the answer we wouldn’t need to do the research. Picking
winners is near impossible. This makes it imperative that we design
our institutions at the systems level. Decisions about individual
projects, or appointments, or modes of dissemination will always
be informed guesses. But we can tune the processes by which we
make those decisions so as to optimize the average outcome. It is
entirely possible to design an electrical circuit without needing to
know what path an individual electron will take.

A central design challenge for such systems is to optimize for
the possibility of unexpected outcomes and impacts, unexpected
pathways to impact. It is a matter of faith amongst researchers that
the most important insights arise from serendipity. Yet we focus
almost exclusively on known modes of communication to specific,
known audiences defined by specific journals. In truth we do not
even know how much research impact arises in the expected places
versus the unexpected. We try to measure expected impact (or more
strictly progress towards it) through a horrendously narrow, albeit
expanding, set of proxies that are totally inadequate to the task, yet I
argue we have a responsibility to also seek to maximize the unexpected.

The hidden pathways model I have described here seeks
to address the lack of data that should trouble a responsible
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institutional leader. But in addressing that issue it also takes away
any comfort that can be derived from the measurement of progress
against naive and simplistic rankings that currently characterize
institutional decision making.

Such simple rankings are comfortably normative; higher is
“good”, downward is “bad”. Everyone agrees, even those who are
violently opposed to the rankings themselves. In a model focused
on pathways to diverse impacts there is no “up” or “down”, there
is no normative position on which impacts are better or more
important. These are not even decisions that leaders can themselves
take, involving as they do whole communities.

The responsibility for leaders therefore becomes greater,
and in many senses the freedom to act becomes less. A leader is
a curator of the conversations that articulate these values, the
guardian and caretaker for a useful mission statement, and an
engineer who must constantly seek to tweak a thousand settings
to optimize importance.

This is perhaps not the skillset that characterizes today’s
generation of institutional leaders — it is however one that aligns
closely with successful managers of online communities. This
may require a generational change, but in turn the institutions
of our future will be the ones that are successful in a world of
online communication. It may indeed be the road less travelled,
but with luck it will make all the difference for the future of
a successful, community embedded and responsible research

enterprise.
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What is open and collaborative
science and what roles could it play
in development?

Leslie Chan, Angela Okune e Nanjira Sambuli

INTRODUCTION

This chapter provides the contexts and rationale for the
development of the Open and Collaborative Science in Development
Network (OCSDNet), a three-year research and practice project
co-funded by the International Development Research Centre in
Canada and the Department of International Development, UK.

Launched in July 2014, the network is jointly coordinated by
iHub - Nairobi’s Innovation Hub based in Nairobi, Kenya, and
the Centre for Critical Development Studies at the University of
Toronto Scarborough, Canada, while supported by an international
team of expert advisors who are well-known practitioners of open
science and policy researchers. This chapter further describes the
organizational framework of the OCSDNet and how it intends to
mobilize and support researchers and practitioners from the Global
South through a multi-stage network-building process to support
the overarching goal of the project, which is to investigate whether,
and the conditions under which, a set of open research practices
could lead to new thinking and practices about development and

their outcomes.
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We further outline the strategies being undertaken by the
OCSDNet team in realizing the more specific objectives of the
project, which are to frame a series of research questions about
the nature and assumptions of open science, and to support a
community of open science practitioners in the Global South
whose research and practices would deepen our understanding
of the principles and impacts of open research and knowledge
co-creation.

It is common in the literature to characterize open science
as processes that involve sharing of research plans, data
and publications, participatory citizen science, distributed
“crowdsourced” forms of data collection (RIN/NESTA 2010, THE
ROYAL SOCIETY, 2011; FRANZONI; SAUERMANN, 2014), and new
forms of international scientific collaborations, enabled by
networked technologies and peer-to-peer production (NIELSON
2011; KOCAREV; IN, 2010; BARTLING; FRIESIKE, 2013). Common
examples include the Human Genome Project, in which open
and rapid sharing of gene and protein sequence data over the
Internet greatly facilitated the completion of this mega-project in
record time with multiple downstream impact (WADMAN, 2013).
Similarly, crowdsourcing has been used to monitor deforestation in
Brazil and Indonesia’, political violence in Kenya, natural disasters
in Haiti and Pakistan, and gender violence in Egypt®.

However, how these mechanisms challenge and enrich
traditional research systems and how new network-enabled
collaborations and institutions could lead to more equitable and
inclusive change in knowledge production and sharing in the Global
South, is still poorly understood. The intention of OCSDNet is to

! Available on: http://www.crowdsourcing.org/editorial/crowdsourcing-to-help-
brazilian-ngo-monitor-deforestation/16207 e http://bigideas.berkeley.edu/wp-content/
uploads/2014/11/Curtailing_Deforestation_in_Indonesia-Improving_Forest_Mapping_
and_ Monitoring_using_Drones_Technology-.pdf . Access on: 19 June 2015.

2 See Harass Map http://harassmap.org/en/ . Access: 19 June 2015.
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http://bigideas.berkeley.edu/wp-content/uploads/2014/11/Curtailing_Deforestation_in_Indonesia-Improving_Forest_Mapping_and_ Monitoring_using_Drones_Technology-.pdf
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critically examine some common assumptions about open science
and its purported impact on development, and to begin to gather
evidence on both the positive and unintended effects of network
enabled knowledge making practices. In the longer term, the
project intends to generate a richer conceptual framework about
the complex interactions of open science in diverse institutional
contexts, and to stimulate dialogues on policy thinking and
formulation in support of emerging practices documented by the

research projects within the network.

BACKGROUND AND RATIONALE
CONVERGENCE OF OPENNESS

The hallmark of science is that the results of scientific research
are meant to be made “public” in order to enable future knowledge
building. Indeed progress of science is dependent on access to prior
understanding and contributions of scientists to a common pool
of knowledge. In the Gutenberg era, making science public was
primarily through the publication of research articles in scholarly
journals. However, as the scientific publishing enterprise began to
be dominated by commercial interests because of the high profit
they could extract, the fruits of science became less and less public,
and became enjoyable only to those organizations and individuals
who were privileged enough to afford the increasingly high cost of
access (CHAN; COSTA, 2005, CHAN et al. 2011).

The Internet has profoundly changed the public and open
nature of scientific communication. Thus, the “Budapest Open
Access Initiative” (2002) began with the statement that: “An old
tradition and a new technology have converged to make possible

an unprecedented public good.” The old tradition refers to the

3 Available on: http://www.budapestopenaccessinitiative.org/read. Access on: June 19,
2015.
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willingness of scholars and scientists to share the fruits of their
research without payment for the sake of inquiry and knowledge
building for the public good. The new technology is of course the
Web, with its peer-to-peer architecture and the foundation of
open technology. Over the last decade, open source tools and open
networks have enabled the flourishing of “openness” movements
across different domains, from Open Access to Open Educational
Resources, from Open Data to Open Government, and from Open
Innovation to Open Development initiatives around the world.*
While drawing on open source and peer production principles,
these open initiatives also share the common historical trajectory
of starting out as grass-root movements in localized context, but
growing worldwide with increasingly diverse stakeholders and
participants, and increasingly supported and indeed advocated by
funders and policy makers at both the local and international level.”
In the case of Open Access, support by national and multilateral
funders and policy makers are predicated on emerging evidence
that opening up the results of funded research greatly enhances
the return on research investment, not only in economic terms
(HOUGHTON et al. 2009; HOUGHTON; SWAN, 2013), but also in
the creation of new forms of social and political impact (JOSEPH,
2013). These may include new opportunities for entrepreneurship,

citizen participation in political processes, and novel forms of

4 See for example the various chapters in the “living book” Open Science edited by Bartling
and Friesike (2014), various chapters on “openness” in the book Open Development edited
by Smith and Reilly (2014), an extensive essay on open innovation by Foray (2013).

5 For a succinct history of the growth and convergence of the various grass-root open
commons movements, see Bollier (2008). At the regional and national level, policies on
Open Science are now being actively formulated by the European Commission as part
of the Digital Agenda for Europe <http://ec.europa.eu/commission_2010-2014/kroes/
en/blog/open-science>, the National Science Foundation in the US has a long history of
supporting data sharing of publicly funded research <http://www.nsf.gov/bfa/dias/policy/
dmp.jsp>. Access on: June 19, 2015.


http://ec.europa.eu/commission_2010-2014/kroes/en/blog/open-science
http://ec.europa.eu/commission_2010-2014/kroes/en/blog/open-science
http://www.nsf.gov/bfa/dias/policy/dmp.jsp
http://www.nsf.gov/bfa/dias/policy/dmp.jsp

What is open and collaborative science 91

inclusive collaboration, all are potential benefits beyond the
original funding targets.

In a similar vein, across some low- and middle-income countries
(LMICs), the rapid adoption and deep penetration of mobile
technologies are providing access to banking, health services, learning
resources, and important platforms for information sharing. These
opportunities have the potential to empower citizens who did not
previously enjoy such forms of access and participation (FUCHS;
ELDER, 2013).

“OPEN DEVELOPMENT”

Across these open initiatives, there is also growing consensus
that traditional intellectual property (IP) regimes of maximum
restriction and protection not only stifle innovation, but also
restrict and limit participation from those with limited means
and political power (DE BEER et. al. 2014). A number of scholars
(e.g. BOYLE 2009; DRAHOS; BRAITHWAITE, 2002; SHAVER, 2015;
KIRCHSCHLAEGER, 2013) suggest that “the right to science and
culture” requires a public goods approach to knowledge innovation
and diffusion rather than the current practice of IP protection,
thus reframing the access to knowledge agenda as a demand for
fulfillment of fundamental rights (DONDERS, 2011).

Excluding individuals from enjoying the fruits and benefits of
scientific inquiry is also understood as a social justice issue, as it
violates the fundamental rights of the individual as stated in the
1948 Universal Declaration of Human Rights® and the International
Covenant on Economic, Social and Cultural Rights, adopted by the
UN General Assembly in 19667. Understanding access to scientific

6 Available on: http://www.un.org/en/documents/udhr/ . Access on: Sept.1, 2014
7 Available on: http://www.ohchr.org/EN/Professionalinterest/Pages/CESCR.aspx. Access
on:Sept. 1,2014
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knowledge and participation in science as a human right counters
the tendency to view science and development primarily through
a macro-economic lens and provides an important alternative to
the econocentric paradigm of development with exclusive focus on
economic growth of the past few decades (ESCOBAR, 1995; STIGLITZ
et. al. 2010; STIGLITZ, 2012).

The growing discontent with the traditional development
paradigm, coupled with the emerging observation that access
to open technologies and equitable participation in knowledge
production could improve the quality of lives and well-being of
people in marginalized regions, has given rise to a new school of
thinking known as “Open Development” (SMITH et. al. 2011; SMITH;
REILLY, 2014).

“Open Development” is a broad proposition that open models
and peer-based production, enabled by pervasive network
technologies, non-market based incentive structures and
alternative licensing regimes (such as Creative Commons licenses),
can result in greater participation, access and collaboration across
different social and economic sectors.

Theseinteractions mayin turn create new social benefitsin areas
as diverse as education, health, science and innovation, governance
and citizen participation and small and medium enterprises.

A key understanding of “Open Development” is that while
technologies are not the sole driver of social change, they are
deeply embedded in our social, economic and political fabric.
We therefore need to understand ‘openness’ within the context
of a complex socio-technical framework and power structure
(BUSKENS, 2014). This understanding about the need to
understand the power dynamics of institutional structure and
how individuals are often constraint by existing practices is
central to the development of the conceptual framework that
guides the development of OCSDNet.
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DerINING OPEN SCIENCE

Across the various openinitiatives, we are also seeing boundaries
of what can be made open being pushed further and further. This
trend is most apparent in the emerging area of open science.

According to Michael Nielsen, author of Reinventing Discovery
(NIELSEN, 2011), “Open science is the idea that scientific knowledge of
all kinds should be openly shared as early as is practical in the discovery
process.” The British Research Information Network defined open
science as “science carried out and communicated in a manner which
allows others to contribute, collaborate and add to the research effort,
with all kinds of data, results and protocols made freely available at
different stages of the research process.” (RIN / NESTA, 2010).

In the traditional research process, publications were only made
publicly available as an end product, and not necessarily in an open
fashion. On the other hand, in open science, not only are research
articles openly accessible, but access is extended to other research
objects such as data, software codes, protocols and workflows,
such that people are free to use, re-use and distribute without legal,
technological or social restrictions. In some cases, open science also
entails the opening up of the entire research process from agenda-
setting, data generation and data analysis, to dissemination and
use with the aid of various emerging social platforms and tools
(O’HARA; HALL, 2013).

Open science utilizes the prevalence of the Internet and
associated digital tools to enable greater local and global research
collaboration. Such collaboration need not be limited to traditional
research communities but could also include the participation of
citizen scientists, both in partnership with traditional research
institutions as well as those in non-traditional research locations,
often using open software, hardware and other open technologies
(WOELFLE et al. 2011; BARTLING; FRIESIKE, 2014).

Fecher and Friesike (2013) surveyed the current landscape of
open science and attempted a typology of the various activities
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under this broad umbrella. Not surprisingly, what they found was a

diversity of activities involving different actors (though they often

overlap), different actions and strategies, but most importantly,

these activities are guided by different motivations, incentives,

assumptions and end goals (Table 1).

Table 1 A simplified chart showing the different activities

(involving different motivations and actors) that have been

grouped under the term Open Science

Knowledge as Pragmatic e-Infrastructure Public Value System
Public Goods Engagement
Assumption Access to Open Network Science is a There is a need
knowledge Collaboration is Infrastructure public enterprise to create new
is highly more efficient and tools are and should be metrics and
inequitable for knowledge | essential for open made publicly incentive
creation and collaboration accessible
discovery
Actions Making scholary Opening up Creating open Engaging Developing
knowledge the process platforms, tools | citizens in design Alternative
freely available of knowledge and services for and conducting metrics and
to everyone discovery scientists research more inclusive
as early as system of
possible evaluation
Actors Scientists, policy | Scientists, tool Scientists, Citizens, Scientists,
makers, funders, developers platform Scientists, Funders, Policy
citizens designers and Non-government Makers
providers Organizations
Tools and Open Access, Open Data, Defining Social media Altmetrics, open
Strategies Open License, Open Source, Standards and platforms peer review,
Open Data, Crowdsourcing, Interoperable (Facebook, openness
Open Source Open Access, protocols for Twitter, indices
Open License knowledge blogs ,etc.),
exchanges Crowdsourcing

Source: Modified from Fecher and Friesike, 2013

In trying to understand open science, it is important to go beyond

the mechanisms of access and reuse, such as the statement that open

science is “scientific knowledge that people are free to use, re-use and
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distribute without legal, technological or social restrictions.” If we
take as a starting assumption that open science entails collaboration
and participation of diverse actors in a wide variety of institutional
contexts, with wide ranging motivations, values and intentions, then
we must view open science as a conditional process, not a binary
condition, operating within a highly complex socio-technical system
that span the local and the global (HALFORD et. al. 2012).

Thus, understanding the principles and dynamics of
collaboration and participation is central to the OCSD network
activities as openness is more than simply about access (CHAN;
GRAY, 2014). We therefore adopted “Open and Collaborative
Science” (OCS) as an operating term for the research network
to remind us of the central nature of network collaboration and
participation (SHRUM et. al. 2007).

OPEN SCIENCE AND DEVELOPMENT

The OCSDNet is particularly timely given the increasing
awareness of the integral role of science, technology and innovation
(STI) in development activities on the one hand (WAGNER, 2009),
and the growing interest in the role of openness in science as a
transformative framework for both development thinking and
practices on the other (CRIBB; HARTOMO, 2010).

In the book The New Invisible College: Science for Development,
Caroline Wagner posits that:

Like many parts of the knowledge system, the organization of scientific
research is changing in fundamental ways. Self-organizing networks
that span the globe are the most notable feature of science today. These
networks constitute an invisible college of researchers: scientists who
collaborate not because they are told to but because they want to, not

because they work in the same laboratory or even in the same field but

8 Available on: http://science.okfn.org/ Access on: June 19, 2015.
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because they have complementary insight, data, or skills. Networks can
take on the role of institutions in some parts of the world that do not have

a long history of building scientific infrastructure. (wacner, 2009, p. 2)

By mapping t