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ABSTRACT

This paper discusses how the Open Science has constituted a new approach to the scientific knowledge
generation process, based on the collaborative form that scientific production is being created and outreach.
Traditional research outcomes such as papers, dissertations and theses, although available in open access, can be
compared to a black box, under the Actor-Network Theory (ANT) perspective, since they are considered the
final and closed result of a determined researcher's or a research group's analysis. This paper, mainly
bibliographic, uses bibliographical and bibliometric research as methods of data treatment, followed by a
systematic review of the literature. The aim is to highlight how the research data availability has agency within
the science process and the scholarly communication. To this end, some of ANT's concepts are used to identify
the role of research data within the network, built of human and nonhuman elements together. As results, this
paper evidence how the research data availability provides new information resources, allowed mainly by the
scientific activity feedback.
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RESUMO

A Ciéncia Aberta tem constituido uma nova abordagem para o processo de geragdo de conhecimento cientifico,
com base na forma colaborativa que a produgdo cientifica tem sido criada e comunicada. Os tradicionais
resultados de pesquisa como artigos, dissertacdes e teses, ainda que disponiveis em acesso aberto podem ser
comparados a uma caixa-preta, de acordo com a perspectiva da Teoria Ator-Rede (TAR), constituindo o
resultado acabado da anélise de um determinado pesquisador ou grupo de pesquisadores. Este artigo,
eminentemente bibliografico a partir de descritores, utiliza a pesquisa bibliografica e bibliométrica como
métodos de tratamento dos dados, seguido de revisdo sistematica da literatura. O objetivo busca evidenciar
como a disponibilidade dos dados de pesquisa interfere no processo de geracdo e de comunicacdo cientifica.
Para tal utiliza-se das concepcdes da TAR na identificacdo do papel dos dados de pesquisa dentro de uma rede,
composta por elementos humanos e ndo humanos. Como resultados, demonstra-se a partir do ciclo de vida dos
dados de pesquisa, de que forma a disponibilidade destes produz novos recursos de informagdo, viabilizada pela
retroalimentacdo da atividade cientifica.

PALAVRAS-CHAVE:
Dados Cientificos. Comunicagéo Cientifica. Dados - curadoria digital. Teoria Ator-Rede.
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1 Introduction: research data as an element of open science

Several agencies recognize the importance of research data and require proper
management of this data, highlighting the need to ensure the means and mechanisms for
preserving and reusing it through policies that regulate the opening of publicly-funded
research data instituted more than a decade ago in several countries, such as:

(i) United States: National Library of Medicine (2018a; 2018b); National Institutions of
Health, (2003; 2010); National Science Board (2005); National Science Foundation (2007;
2010); Office of Science and Technology Policy (2013);

(i1) Canada: Social Sciences and Humanities Research Council of Canada (1990); Industry
Canada (2014); Tri-Agency (2014); Research Data Canada (2016);

(iii) Countries of Europe: Organization for Economic Cooperation and Development (2007;
2015); European Commission (2016); The Engineering and Physical Sciences Research
Council (2018); The Welcome Trust (2017).

The United States National Institute of Health (NIH) requires that articles from all
Institute-funded research be deposited in the PubMed Central institutional repository
(GRIGG, 2015). Currently, it also requires research data to be available in open access
(NATIONAL LIBRARY OF MEDICINE, 2018). The National Science Foundation (NSF)
requires a data management plan and the availability of this data in open access (GRIGG,
2015). The European Horizon 2020 program (H2020), the largest scientific research program
ever created in the European bloc (EUROPEAN COMMISSION, 2014) has open access
publication as a requirement for participation and scholarships (EUROPEAN
COMMISSION, 2016a, pp. 2016-2019; 2016b). Such accessibility, therefore, represents a
new approach to the scientific process based on cooperative work and new forms of
knowledge diffusion through digital technologies and new collaborative tools (EUROPEAN
COMMISSION, 2016¢, p. 33). Facilitated access and open data are practices included in a
broader concept, strengthening the Open Science proposal (PONTIKA et al., 2015).

The Organization for Economic Co-operation and Development (OECD) (2015)
conceptualizes Open Science as a way of "allowing access to publicly funded primary
research results - publications and research data - available to the public in digital format
without or with minimum restriction” (ORGANIZATION FOR COOPERATION AND
ECONOMIC DEVELOPMENT, 2015, p. 7). Open Science therefore involves a number of
movements that tend to suppress barriers to sharing any kind of research findings, resources
or data, methods or tools, at any stage of the scientific research process (ORGANIZATION
FOR COOPERATION AND ECONOMIC DEVELOPMENT, 2015).

Research data has been not only an object of study, but also elevated to the status of
Information Science research subarea, along with open access to scientific information and

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

3]



Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

open science (PINHEIRO, 2018). Although there is no consensus, and vary across
disciplines, research data refer to “actually recorded material commonly accepted in the
scientific community as necessary to validate research results” (THE ENGINEERING AND
PHYSICAL SCIENCES RESEARCH COUNCIL, 2018, online - our translation). Therefore,
it is inferred that research data are not only the finalized scientific papers, such as theses,
dissertations and articles, these are the most common results in research processes (SAYAO;
SALES, 2015). These data are research products that cover a wide range of record types and
can be structured and stored in various file formats. While most of this data is digitally
sourced, all search data is included in the concept, regardless of the format in which it is
created.

In research data management are examples of heterogeneous elements, which also
attribute complexity to the management and sharing of research data, aspects such as: digital
preservation, data curation processes and data quality (SAYAO; SALES, 2012b). ; protocols,
system interoperability and institutional governance (SAYAO; SALES, 2015), behavioral
and cultural barriers to data sharing (CURTY, 2016) copyright and intellectual property
(MEDEIROS, 2016), data management support services ( CARLSON, 2014).

Given the complexity of implications for sharing open data and establishing an Open
Science culture, the purpose of this paper is to highlight whether the availability of open
access research data can interfere with research and scientific communication activities, in
particular. virtual environments. To this end, we sought to identify the actors involved in
scientific production according to the main concepts of the Actor-Network Theory (ANT)
corpus, favoring the description of those who reveal the network and its dynamics, based on
the methodological approach of the life cycle. of data and scientific research. From the
perspective that research data are the object of study of Information Science (PINHEIRO,
2018), having complexity as an inherent development of its interdisciplinarity, the use of
ART is justified as an appropriate form of network analysis. "narrowing the dialogue between
Information Science and Sociology" (FRANCA; PINHO NETO; DIAS, 2015, p. 137).

In analyzing research data as a part of the scientific communication infrastructure,
Medeiros (2016) uses the Actor-Network Theory (ANT) approach, describing the
interdependencies that constitute a network sustained by connected variables that only persist
from the agency of human and non-human actors. For this author, the network reveals the
explicit and implicit structures that emerge from data qualified as social and collective
constructs, which reorganize scientific communication based on data availability
(MEDEIROS, 20186, p. 300).

In this sense, the choice of the Actor-Network Theory (ANT) as an epistemological
approach will allow to follow the actors, among them those who, for Freitas and Leite (2019),
are considered the main involved in scientific communication as researchers, publishers.
libraries, funding agencies and universities. This analysis, added to the other methodological
procedures that outline this research, are described sequentially. The paper is organized into
sections (1) Introduction; (2) Methodology, in which methodological descriptions are
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presented and detailed; section (3) discusses the research data from the perspective of Actor-
Network Theory; section (4) gives an overview of the main elements of ART adopted in this
study; Section (5) presents the actors' descriptions, the dynamics of the network and its
effects, and Section (6) concludes with the final considerations.

2 METHODOLOGY

The methodological procedures used for the development of this research followed
the following sequence of activities: a) basic literature review of the Actor-Network Theory;
b) bibliometric survey and selection of articles related to Research Data Management; c)
selection of articles dealing with Data Management life cycles; d) description of the role of
data in the dynamics of the scientific research cycle, considered an element of the scientific
production and communication network. The basic theory is based on the Actor-Network
Theory from Callon (1986a; 1986b; 1993); Callon, Law and Rip (1986); de Latour (1983,
1992; 1993; 1995; 1998; 2000; 2001; 2006); de Latour and Callon (1981); Law (1993) and
Sismondo (2010).

From the bibliographical review of the basic theory, descriptors were identified as
search terms in the bibliographic survey in the databases covering the area of Information
Science, available on the EbscoHost Portal, in addition to Google Scholar. The method of
setting the descriptors "is an intellectual technique for specifying the subject of information
and retrieval” (MOOERS, 1972, p. 31). The terms used for searching in the data management
research, were Research Data Management and Research Data Lifecycle. The research was
delimited in the scope of Social Sciences and in articles published in the last five years (2014
to 2019). At Google Scholar, the research was conducted over the past two years (2018-
2019).

Search results were selected according to the number of articles retrieved from the
following information sources: Academic Search Ultimate (23 results), Information Science
& Technology Abstracts with Full Text (ISTA - 21 results), Computers & Applied Sciences
Complete (3 results) Library and Information Science & Technology Abstracts (LISTA - 1
result), in addition to the open access publications listed in Google Scholar (115 results).

The result of the bibliometric survey was used for the Systematic Literature Review
(GUERTIN; BERNHARD, 2005; CANADA, 2004), in order to base the selection of articles
related to the Research Data Management together with the selection of articles dealing with
Data Management cycles. The result of the systematic analysis was produced after the
execution of the macro steps of the bibliographic survey and the systematic analysis itself,
which comprised the following sub steps: (i) Subject specification; (ii) Definition of
information localization strategies; (iii) Selection of documents; (iv) extraction of
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information; (v) Processing of information and (vi) Text production (GUERTIN;
BERNHARD, 2005; CANADA, 2004). The result pointed to data management cycle models
proposed by prominent institutions that advocate for access to data within the scientific
community itself, becoming a reference for researchers and data managers (BALL, 2012).

Among the models analyzed in this paper, we highlight the Data and Scientific
Research Life Cycles described in Table 1. For this study we selected the Social Sciences
Data Life Cycle Model, the Inter Data Life Cycle. University Consortium for Political and
Social Research (ICPSR, 2012), as a model of the Social Sciences and which emphasizes best
practices in data management through the data lifecycle, working closely with researchers
who submit their sets of data for the use of the research community (INTER-UNIVERSITY

CONSORTIUM FOR POLITICAL AND SOCIAL RESEARCH, 2012, p.5).

Table 1. Life cycle models of data and scientific research analyzed - 2019

LIFE INSTITUTION DATA LIFE
CYCLE / AUTHOR CYCLE DESCRIPTION / STEPS
Research | DataONE DataONE Data | Plan, collect, secure, describe, preserve,
Data Federation Lifecycle. discover, integrate, analyze.
Lifecycle (MICHENER;
JONES, 2012)
Research | Digital Curation | DCC Curation | Creation, collection, preservation and
Data Centre — DCC Lifecycle Model. | maintenance of metadata sufficient to enable
Lifecycle (HIGGINS, 2008) the data to be used and reused for as long as it
is valid and warrant curation.
Preservation planning, strategies, policies and
procedures for all curation actions.
Research | Inter-university Data  Life  Cycle | Project Research and Data Management Plan,
Data Consortium  for | ICPSR. (ICPSR, | project start, data collection and file creation,
Lifecycle | Political and | 2012) data analysis, data preparation for sharing,
Social Research data warehousing.
—ICPSR
Research | Rilegg et al., | Data life  cycle, | The data life cycle includes the description
Data 2014 including data reuse. | and preservation of data. A traditional project
Lifecycle (RUEGG et al. 2014) | includes planning, data collection, data
quality, control and analysis. Proposes
projects that reuse existing data for all or part
of their analysis, including planning,
collection, quality assurance and quality
control (QA / QC), additional data discovery,
data integration, and finally analysis steps. To
complete the data lifecycle, you need to add
data documentation (metadata) and data
archiving steps to a publicly accessible
repository.
Research | The Data | DDI Combined Life | A lifecycle model for research data,
Data Documentation Cycle Model. | particularly in the social sciences, which
Lifecycle | Initiative - DDI (STRUCTURAL provides for the concept of research, data
REFORM  GROUP, | collection, data processing and archiving,
2014) distribution, discovery and analysis of data,
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LIFE INSTITUTION DATA LIFE
CYCLE / AUTHOR CYCLE DESCRIPTION / STEPS
and reuse of data. .
Research | UK Data Archive | UK Data Archive | Data Collection, Data Processing and
Data Data Lifecycle. | Analysis, Publishing and Sharing, Long Term
Lifecycle (CORTI et al, 2014) Management, Data Reuse.
Research | 12S2 Partners 1252 Idealized | Focuses on researcher research activities:
Cycle Scientific ~ Research | publishing activity, administrative activity,
Activity Lifecycle | and archiving activity.
Model. (12s2
PROJECT, 2011)
Research | Greene The social science Discovery and planning, initial data
Cycle Gutmann (2007). | research life cycle collection, Final data preparation and
(GREEN: analysis, Publishing and sharing, Long term
GUTMANN, 2007). management. Includes institutional digital
repositories with no subject-specific focus
and subject or domain-specific data files. It
foresees the repositories of institutions and
the roles and activities of the partnership
during the research life cycle.
Research | UCF  Libraries | Research Lifecycle at | Planning, Project Management, Publishing
Cycle RLC Committee | University of Central | and Presentation, Preservation and
Florida (UCF | Dissemination, Prestige, Impact and
LIBRARIES RLC | Discovery.
COMMITTE, 2012).
Research | Lyon (2003) The Scholarly | Features information workflows typical of the
Cycle Knowledge Cycle | search cycle, based on a project in which

(LYON, 2003).

large amounts of varying data are generated.
Search results are peer-reviewed journal
articles.

Source: Result of Systematic Literature Review (RSL)

We sought to identify which interferences research data, when available, can promote
in the contemporary scientific research cycle in data-driven virtual environments (SAYAO:;
SALES, 2016). In this perspective, to verify if the availability of data itself acts and
influences the network dynamics, the Actor-Network Theory was followed. For this work,
the identification of the scientific knowledge production network will be based on the
description of the actors involved in the research and scientific communication process, using
for this purpose the life cycle of the scientific research activities themselves, seeking to
highlight the juxtaposition. between human and nonhuman elements. For the contribution of
the description, it is necessary to extract knowledge from the Actor-Network Theory, the
basis of this work and used as a social analysis tool (CALLON, 1993). How some Theory
constructs relate to research data are described in the next section.
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3 Research Data Under the Actor-Network Theory Perspective

Both science and technology (S&T) are powerful forces in modern industrialized
society, however, the way their force is created and developed is obscure (CALLON; LAW;
RIP, 1986, p.3). For these authors, “the idea that there is a special scientific method, a domain
where truth thrives at the expense of power, is a myth” (CALLON; LAW; RIP, 1986, p.4). In
seeking a contribution to the study of the dynamics of science, Callon, Law, and Rip (1986,
p. 3) argue that “an understanding of the dynamics of science is possible only when the
strength of science in everyday society is considered”.

For Feenberg (2010, p. 69), S&T has a great influence on people's daily lives, but its
development is still under the control of the masters of technical systems, obscuring political
democracy itself. Feenberg (2010) also argues that modern technology, if administered in
another social context, could be an instrument of democratization. This understanding of
social and scientific change requires abandoning the dichotomy between science and politics,
and understanding these transformations presupposes that actors are followed, "not only in
palaces (when they do politics), but also in laboratories (when they do science). "(CALLON;
LAW:; RIP, 1986, p. 4).

According to Grigg (2015), some principles that are linked to the opening of research
data and corroborate these perspectives of democratization of science are: advertising, giving
researchers greater visibility; the possibility of data reuse in new connections; the induction
of network collaboration and the transparency of the data used for results; the acceleration of
the production of new research; compliance with research funding rules; improving research
investments and reducing their duplication; the promotion of reproducibility, verifiability to
ensure good scientific practice; access to research of social importance and a greater
awareness of the challenges of society.

Two changes contributed to the democratization of access to texts produced in
research (SETENARESKI, 2013): the first was the movement for open source software,
which provided the technological infrastructure necessary for free access. Begun in the
1970s, after several developments in the free software movement, it favored the development
of tools for publishing and making scientific production open and free (EUROPEAN
COMMISSION, 2006). The second concerns the policy changes of funding agencies that
have fostered a social environment conducive to the democratization of science, which,
according to the Open Science and Research Initiative, is the main premise of open research
(OPEN SCIENCE AND RESEARCH INITIATIVE). 2014, p. 2).

On the other hand, Latour (2000), when addressing the process of scientific
construction, denounces the vulgarization of science to the majority of lay people in society,
keeping scientific activity in a black box, which only the social studies of Science,
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Technology and Society (CTS), have been trying to open (LATOUR, 2000, p. 33-34). “The
black box contains what no longer needs to be rethought, things whose content has become a
matter of indifference” (LATOR; CALLON, 1981, p. 284). Latour's methodological proposal
for the study of the construction of facts occurs simply, as he calls it, from the best of all
guides: following the scientists themselves. Rather than analyzing a closed black box, or the
end result, such as scientific facts or technical artifacts, he prefers to follow in the footsteps of
scientists at a time and place where their constituent elements are still unstable, being
constructed.

From this approach, the research process that generates the data is much more
difficult to replicate, as it involves several resources (LATOUR, 2000, p. 115). Latour (2000)
describes the implications and circumstances of the construction of scientific facts and
artifacts to the point of becoming black boxes, that is, the moment and that these scientific
resources are finished, in which all their complexity is encapsulated in a concept. or in an
artifact in a way that becomes unquestionably accepted. Black boxes are the last stage of
scientific construction. Any questioning of the stabilized object costs a lot; To disagree and
argue, opening the black box is, for Latour, an expensive, perhaps unworkable task
(LATOUR, 2000, p. 116). These questions demand to go all the way, from the access to the
texts, the researchers, the research institutes that represent the governments and the public
policies by which these institutes are regulated, also to the laboratories, the raw materials, the
field research, the surveyed data, to the natural or social environments for collecting this data,
the scientists' skills in conducting their experiments.

Roughly speaking, the research results, published in the form of scientific articles,
theses and dissertations, can be compared to a black box. They are consolidated from
theories, data and methods. One way to open these black boxes would be from the available
research data generated by the scientists' work before it becomes only the published results of
their analysis. Given availability, re-analyzing data from other approaches can maximize the
resources employed in collecting this data, either by re-analyzing the data or by ratifying
studies already prepared. Black box verification can be done at an acceptable cost.

The importance of the availability of research data is mainly due to the possibility of
understanding the process of generation of that knowledge, without obscurity. From this
perspective, the availability of research data would increase their reuse not only for
validations, but for new inferences from different approaches, making the process of
scientific construction transparent, open and democratic.

It is not intended here to reduce scientific and technological activities to the
transmission of literary inscriptions, however, it is considered that these records are a central
feature of Science and Technology (S&T), as the text reveals the authors' world-building
strategy. (CALLON; LAW,; RIP, 1986, p. 10), and the communication of scientific
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production is centered on the dissemination of research results, making non-human elements
protagonists. ART's proposal to society is that non-human elements add to humans to form
the 'collective’, an idea that transcends the very notion of 'society’. The idea of collective
rather than society is one of the main concepts of ART and among other elements described
in the next section.

4 Verview of the Main Elements of the actor-network theory (ANT)

For Latour (1998) knowledge is built with the involvement of a heterogeneous
network of materials, representations, financing, economic pressures, political disputes, in an
endless chain of elements. The Network refers to flows, circulations, alliances, movements,
not referring to a fixed entity, but to the connections or interactions that transform dispersed
resources into a network (CALLON, 1986b). It is the interactions of the actors that form a
relatively stable set of associated entities that achieve some durability.

Actors are entities that make up networks and have action, interference, or in Latour's
terminology, they have “agency”. This makes them “acting”, that is, can only be considered
an actor who (or what) acts in relations with other elements of the network. The actor is the
one who promotes the alliance, that is, who or what entices the enticement of other entities
towards a goal (SISMONDO, 2010). The concept of actor is central to ART, because it is
through its strength to mobilize others that the network works. The Agency, non-human
acting, is central to ART. In several examples of the agency attributed to non-human
elements, it is demonstrated how these elements played a “role” in the process and the final
results of each project's objectives (CALLON, 1993; CALLON, 1986a; LATOR, 1995;
LAW, 1993). The theory implies the enticement of allies for the establishment of a stable
network in which the results depend on the management of all entities that support the same
objective.

Laboratories support the ART assumption that Science and Technology - S&T -
translate matter and action into one another, in which nature is transformed by its tools. Tools
in laboratories give scientists the power to act on nature for the manipulative features they
provide. The power of S&T lies in the arrangement of actors and the power of laboratories
and their functionalities, which are tied to observations, formulations and manipulations.
However, for the Social Sciences, the scientific text is the functional equivalent of the
laboratory: “[...] (the text) is the site of tests, experiments and simulations. And it depends
entirely on the precise way it is written - and each new topic requires a new way of dealing
with a text” (LATOR, 2006, p.347).

Translation comprises translating the interests of various actors so that everyone
works together and in agreement (SISMONDO, 2010, p.90), symmetrically, in a process

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(10]



Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

called sociology of translation (CALLON, 1986a). The notion of translation comprises the
process of continually changing goals and interests that occur in the various stages of the
relationship between nature and society (CALLON, 1986a).

Generalized symmetry is the idea of a general theory of relations between
heterogeneous elements. Law (1993) highlights the generalized symmetry, attributing to
human elements or not the same type of analysis, and the reciprocal definition in which actors
are the entities that influence other elements (LAW, 1993, p. 132). The generalized symmetry
consists in not categorizing the heterogeneous elements that make up the network, whether
processes, entities, objects, people, institutions or rules or machines, natural forces or social
groups. It is necessary to deal with heterogeneity in all its complexity (LAW, 1993, p. 117).

Thus, from the perspective of ART (LATOUR, 2001), in which human and non-
human elements weave a certain network, it can be inferred that researchers, funding
agencies, educational institutions, laboratories, bits , electronic archives in any format,
academic production storage systems, academic libraries, online search engines for retrieving
information and research, as well as the research data itself, constitute, among other elements,
the process of research and generation of scientific knowledge.

5 Results: actor descriptions, network dynamics and its effects

The research data constitute the central element that subsidizes the research results,
since it is the data collected and used for analysis that will be later treated and condensed in
the form of results published in the scientific texts, as inferred from Saydo and Sales (20123,
2012b, 2016). If the inscriptions are the foundation of scientific texts, as stated by Latour
(2000), then the research data are part of the support of the results of the research itself. The
following sections discuss in section 5.1 what are the data management steps adopted for this
study and section 5.2 demonstrate how the scientific communication network can be
deployed based on the availability of research data.

5.1 Data Management Steps

Data produced as part of research has a wide variety of formats, from statistics and
experimental results to interview records and transcripts (BORGMAN, 2012). In order to
manage this data, several data lifecycle models have been proposed (BALL, 2012; GREEN;
GUTMANN, 2007; 12S2 PROJECT, 2011; LYON, 2003; UCF LIBRARIES RLC
COMMITTE, 2012).
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The sequential data management steps in Figure 1 represent the activities the
researcher will need to perform in order for his research data to be made available and should
be incorporated into the research methodology itself (INTER-UNIVERSITY CONSORTIUM
FOR POLITICAL AND SOCIAL RESEARCH, 2012, p.8). Figure 1 shows the life cycle
stages proposed by the ICPSR and accepted in this study as a conductive bias.

Figure 1. Data management steps proposed by the Inter-university Consortium for Political and
Social Research (ICPSR)

Source: Adapted from ICPSR (2012, p. 9).

Each of these steps carries numerous developments such as compliance rules,
management practices, protocols, formats and legal requirements so that data is available not
only openly but also securely, with attested quality and preserved against technological
obsolescence. Thus, research data no longer appear as by-products of research activities and
become a focus of great interest to the entire scientific world (SAYAO; SALES, 2016). Anjos
e Dias (2019) reinforce the role of the data lifecycle as a supporting instrument at various
stages of the scientific research process. Therefore, the data constitute part of the non-human
elements acting in the research and scientific communication network.

5.2 The scientific communication network from the availability of research data

Traditional models of scientific communication covered the availability of finished
research results, after the researcher went through all the processes involved from the initial
research to the assimilation and the use of the results to create new research and,
consequently, new documents, as Sayao and Sales describe (2012a, p.128).

By following the actors of traditional models of research and scientific
communication, researchers, peers from the scientific community, universities, libraries,
funding agencies, publishers, and journals, with their online search systems and their own
society, it is possible to see how agency exerts in the dynamics of the scientific
communication network, as it interferes and modifies the research activities. Figure 2
presents the traditional model of scientific research activities based on the life cycle models
of scientific research activities (GREEN; GUTMANN, 2007; 12S2 PROJECT, 2011; LYON,
2003; SAYAQ; SALES, 2012a; UCF LIBRARIES RLC COMMITTE, 2012).
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The proposed model represents the parties involved and their activities performed.
Each of the parts is identified in blocks that are called lanes, the activities being described in
the sequence in which they occur, within the domain of the respective area of each involved
part. The lanes identified in figure 2 are the actors of the traditional models of research and
scientific communication. The graphic representation of the activities was highlighted by
colors to demonstrate the actors' inferences. Orange activities are linked to restricted (paid)
access to search results. All other rectangular representations, in blue color, refer to the
sequential activities of research and scientific communication.

From the movement for open access to access policies, institutional repositories have
changed the form and especially the cost with which search results are made available
(RODRIGUES, 2008 apud SAYAO; SALES, 2012a, p.128-129). For Pavdo, Rocha, and
Gabriel Junior (2018), repositories play a vital role in disseminating research data. In Brazil
there is a relevant role in the development of institutional repositories for dissemination of
completed academic research, but the country still has no support for the creation of data
repositories (PAVAO; ROCHA; GABRIEL JUNIOR, 2018).

Figure 2 presents the scientific research activities and the possible changes by the
arrangement of new elements in the network, such as open access to search results and the

availability of data in specific repositories.

Figure 2. Traditional model of scientific communication research activities
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Orange activities are tied to restricted (paid) access to search results, where scientific
publishers bundle content and provide access to institutions through high-cost (Big Deals),
which form the oligopoly of scientific publications. (ASSOCIATION OF RESEARCH
LIBRARIES, 2012; BOSCH; HENDERSON, 2012).

Activities were added in green, representing the influences attributed to the process
from the advent of open access, which brings as its central prerogative "to make knowledge
available to anyone free" (FECHER; FRIESIKE, 2014, p. 20). Activities highlighted in
yellow represent developments and activities based on the availability of open research data.

Deeply, in the area of funding agencies, there is a requirement to publish research data
in the face of institutional policies that provide for this attribution to the researcher. In the
researcher's streak then emerges another activity, that is, the publication of these files that
were formerly by-products in the traditional model, since they were not published in the
activities of scientific communication (SAYAO; SALES, 2016) and now, when they are
managed starting from the data lifecycle (figure 1), the search cycle is incorporated as a
researcher assignment to make it available in open access. However, even if there is a new
activity for the researcher, the implications of this change are directly beneficial to the
research activity itself, as it allows feedback from the search process and data location.

Available data are possible to be located and reused in other investigations, according
to the numerical indication 3 - figure 3. In addition to the traditional search systems that
require payment for access, open resources, made possible by the feedback of scientific
activity, are available to the researcher. as other scientific information resources, broadening
the scope of information sources for free. Access to the institutional repositories that bring
the results of other research (numerical indication 5), and to the data repositories of other
researchers (numerical indication 6), allows the democratization of scientific production and
ultimately benefits society as a whole. However, the availability of data implies a quality
control of the researcher to ensure adequate reuse, which is the methodological option of the
available data, as indicated numerically 4.
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Figure 3. Open access and data availability in Search activities

-
- . Hew 5|
g { Y
5 i I 4 I '
_ _ _ |
Financing Policy: é‘ ‘PL ‘Requires publication .
E“ O_'{ Guidelines Eunsolicessrcl) Fuiple | of research data I
senses | :
£ L7: 7777777 !
T
= 1
$ @
g ]
% Receives funding —— ‘m’;:" P fi} |:lm||.| Directions
@ researcher Pmlm
Direction:
Md(l
llection /
= }miimii",mi_l— o fﬁﬁ'—(}u ®
= i 77 I —
i i 1
g it i New Researcher Assignments
2 il -
& ‘ n-hq-
} !
[ — !
Mew research Features New Resedreher Assignments
® ElpﬂmﬂmApplmd
5 % Publish magazines Unk Peers Review
g que Preprint
ER EDMO«I )
B N
= Approved Preprint
-
r E H pwlmhn
3E —
K :wiu! Payment...
g £ —
g E; —4 [n-winl’-fm-m...
&l b
8§
Gets access to
i - research results
g
&
Pa nll-l /+
Direction: , Open Access to repgsitories. Availability of survey data.
D e it et b -y
H I
1 —— ) [
é ‘ NnPlvmgrll‘laqukell |: i
Op to PostPrint v" End
4 | i
g | |
E" ‘ _ :
H | = - !
: il i i .
= 1 |
H I
= I
1 |
] |
T t
. : No Payment Required I
H | Open Access to |
8 T Research Data !
: | l. = !
I 0 to
1 |
i |

Source: Adapted from the literature (SAYAO; SALES, 2012, p. 129-131; GREEN; GUTMANN, 2007; 12S2
PROJECT, 2011; LYON, 2003; UCF LIBRARIES RLC COMMITTE, 2012). Use of BPMN 2.0 notation
(OBJECT MANAGEMENT GROUP, 2011).

Subtitle: Availability

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 | 124 | e019031 [ 2019

(15]



Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

Figure 3 shows the numerical indications 5 and 6, which refer to the availability of data
and search results in open access, in which it is possible to perceive the change in network
dynamics. To the extent that the researcher can draw on new information inputs, ie the
research data sets made available by other researchers for analysis, comparison, application
and reuse of this data in their own research, using data repositories in the search for these data
sets, he will also later have to make available the data he produced in the same repositories,
according to numerical indication 2, presented in the researcher's streak. In a traditional
scenario, when only bibliographic research was performed (figure 2), in the scenario made
possible by open science, the possibility of searching for data alters the researcher's
methodology.

To the extent that the data themselves constitute the inputs for secondary analysis and new
inferences, they play a greater role, acting on the other actors of the scientific knowledge
generation network, who now reorder their research. The intensive generation and availability
of data projected a non-human element that until then had been supporting the scientific
communication network: research data.

6 Final Considerations

Scientific production, and the communication of its results, is a complex, heterogeneous
and interdependent process. Understanding the dynamics of these relationships and the
consequences of the actions of all actors involved is essential to understand the directions that
science production and communication have taken. Although not the exclusive form, open
access has been a practice increasingly encouraged by funding agents and the scientific
community itself. These are initiatives of the community itself, such as the open source
software movement, and then the open access movement to scientific publications that,
together with the technical tools and protocols developed by those same communities, have
supported the implementation of open access policies and research data sharing. Thus, their
reuse can be considered if they are appropriate to the object of study and their collection
methods and techniques are documented.

Data have been even more relevant in recent years in the generation of scientific
knowledge. Its exponential production, achieved by the availability of information and
communication technologies, through the internet, and by large data generation resources, has
given it the power to change the dynamics of the network itself. Research data itself is not a
new element in the knowledge production process. However, the description of its role, as a
way of simplifying complexity, reveals its juxtaposition in relation to other elements,
demonstrating its agency that modifies the structure of the network. In other words, research
data that was produced and forgotten, disorganized and inaccessible in the personal archives
of researchers or institutions, as it is treated, standardized, preserved and freely available, is a
new input to make science.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(16]



Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

Referéncias

ANJOS, Renata Lemos dos; DIAS, Guilherme Ataide. Atuacdo dos profissionais da
informacao no ciclo de vida dos dados - Dataone: um estudo comparado. Informacédo &
Informagéo, Londrina, v. 24, n. 1, p.80-101, Jan./Apr. 2019. http://dx.doi.org/10.5433/1981-
8920.2019v24n1p80.

ASSOCIATION OF RESEARCH LIBRARIES (ARL). Monograph & Serial Costs in ARL
Libraries, 1986-2011. 2012. Disponivel em: https://publications.arl.org/rli280/22. Acesso
em: 20 Mar. 2019.

BALL, Alex. A review of data management lifecycle models (version 1.0). REDm-MED
Project Document redm1rep120110ab10. 2012. Batth, United Kingdom: University of Bath.
15p. Disponivel em:
https://purehost.bath.ac.uk/ws/portalfiles/portal/206543/redm1rep120110ab10.pdf. Acesso
em: 12 Mar. 2019.

BORGMAN, Christine. L. The conundrum of sharing research data. Journal of the
American Society for Information Science and Technology, North Carolina, 2012, v. 63,
n. 6, p. 1059-1078. https://doi.org/10.1002/asi.22634.

BOSCH, Stephen; HENDERSON, Katie. Coping with the Terrible Twins: Periodicals Price
Survey 2012. Library Journal, [s.l.], 30 abr. 2012. Disponivel em:
https://www.libraryjournal.com/?detailStory=coping-with-the-terrible-twins-periodicals-
price-survey-2012#. Acesso em: 20 Mar. 2019.

CALLON, Michel. Society in the Making: The Study of Technology as a Tool for
Sociological Analysis. IN: PINCH, Trevor J.; BIJKER, Wiebe E.; HUGHES, Thomas P. The
Social Construction of Technological Systems: new directions in the sociology and History
of Technology. Cambridge (Mass.), MIT, 1993, p. 77-97.

CALLON, Michel. Some elements of a sociology of translation: domestication of the scallops
and the fishermen of St Brieuc Bay. In: LAW, John. Power, action and belief: a new
sociology of knowledge? London: Routledge, 1986a, p.1-29. Disponivel em:
http://www.thetransformationproject.co.uk/wp-content/uploads/Actor-Network-Theory.pdf.
Acesso em: 20 Mar. 20109.

CALLON, Michel. The Sociology of an Actor-Network: The Case of the Electric Vehicle.
In: CALLON, Michel., LAW, John; RIP, A. Mapping the Dynamics of Science and
Technology: Sociology of Science in the Real World. Palgrave Macmillan: London, 1986b,
p. 72-102. https://doi.org/10.1007/978-1-349-07408-2_2.

CALLON, Michel; LAW, John; RIP, A. How to study the force of science. In: CALLON,
M.; LAW, J,; RIP, A. (Eds.) Mapping the dynamics of science and technology.
Houndmills: Macmillan Press, 1986, p. 3-15. Disponivel em:
https://link.springer.com/chapter/10.1007/978-1-349-07408-2_1. Acesso em: 20 Mar. 2019.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(17]


http://dx.doi.org/10.5433/1981-8920.2019v24n1p80
http://dx.doi.org/10.5433/1981-8920.2019v24n1p80
https://publications.arl.org/rli280/22
https://purehost.bath.ac.uk/ws/portalfiles/portal/206543/redm1rep120110ab10.pdf
https://doi.org/10.1002/asi.22634
https://www.libraryjournal.com/?detailStory=coping-with-the-terrible-twins-periodicals-price-survey-2012#_
https://www.libraryjournal.com/?detailStory=coping-with-the-terrible-twins-periodicals-price-survey-2012#_
http://www.thetransformationproject.co.uk/wp-content/uploads/Actor-Network-Theory.pdf
https://link.springer.com/chapter/10.1007/978-1-349-07408-2_1

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

CANADA. GOUVERNEMENT DU QUEBEC. MINISTERE DE L’EDUCATION
NATIONALE DE LA RECHERCHE ET DE LA TECHNOLOGIE. Les compétences
transversales. 2004. Programme de formation de I'école québécoise. 2004. 24 p. Disponivel
em:http://www.education.gouv.qc.ca/fileadmin/site_web/documents/education/jeunes/pfeq/P
FEQ_competences-transversales-deuxieme-cycle-secondaire.pdf. Acesso em: 02 Jan. 2019.

CARLSON, Jake. The use of life cycle models in developing and supporting data services.
In: RAY, Joyce M. (Ed). Research Data Management: Practical Strategies for Information
Professionals. West Lafayette: Purdue University Press, 2014. p. 63-86.

CORTI, Louise; EYNDEN, Veerle Van den; BISHOP, Libby; WOOLLARD, Matthew. The
Research Data Lifecycle. In: Managing and Sharing research Data: a Guide to Good
Practice. Los Angeles, Sage, 2014. p. 18-23.

CURTY, Renata Goncalves. As diferentes dimensdes do reuso de dados cientificos. In:
ENCONTRO NACIONAL DE PESQUISA EM CIENCIA DA INFORMACAO, 17., 2016,
Bahia. Anais... Salvador: Universidade Federal da Bahia, 2016. p. 1 - 23. Disponivel em:
http://www.ufpb.br/evento/index.php/enancib2016/enancib2016/paper/viewFile/4056/2495.
Acesso em: 15 Mar. 2019.

EUROPEAN COMMISSION. Guidelines on Open Access to Scientific Publications and
Research Data in Horizon 2020. 15 nov. 2016. 2016b. Disponivel em:
https://ec.europa.eu/research/participants/data/ref/n2020/grants_manual/hi/oa_pilot/h2020-hi-
oa-pilot-quide_en.pdf. Acesso em: 20 Jul. 2018.

EUROPEAN COMMISSION. HORIZON 2020 em breves palavras: O programa-quadro
de investigacgdo e inovacao da UE. 40p. 2014. Disponivel em:
https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/H2020 PT KI10213413
PTN.pdf. Acesso em: 20 Dec. 2018.

EUROPEAN COMMISSION. H2020 Programme. H2020 AGA — Annotated Model
Grant Agreement. Version 2.1.1. 1st July 2016a. p. 216-219. 2016a. Disponivel em:

https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/amga/h2020-

amga_en.pdf. Acesso em: 20 Dec. 2018.

EUROPEAN COMMISSION. Open innovation, Open Science, open to the world. A
vision for Europe. Brussels: European Commission, 2016c. Directorate-General for
Research and Innovation. Disponivel em: https://ec.europa.eu/digital-single-
market/en/news/open-innovation-open-science-open-world-vision-europe. Acesso em: 20
Dec. 2018.

EUROPEAN COMMISSION. Study on the economic and technical evolution of the
scientific publication markets in Europe: final report. Bruxelles: European Commission,
2006. Disponivel em:
https://ec.europa.eu/research/openscience/pdf/openaccess/librarians_2006_scientific_pub_stu
dy.pdf. Acesso em: 20 Dec. 2018.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(18]


http://www.ufpb.br/evento/index.php/enancib2016/enancib2016/paper/viewFile/4056/2495
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-pilot-guide_en.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-pilot-guide_en.pdf
https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/H2020_PT_KI0213413PTN.pdf
https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/H2020_PT_KI0213413PTN.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/amga/h2020-amga_en.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/amga/h2020-amga_en.pdf
https://ec.europa.eu/digital-single-market/en/news/open-innovation-open-science-open-world-vision-europe
https://ec.europa.eu/digital-single-market/en/news/open-innovation-open-science-open-world-vision-europe
https://ec.europa.eu/research/openscience/pdf/openaccess/librarians_2006_scientific_pub_study.pdf
https://ec.europa.eu/research/openscience/pdf/openaccess/librarians_2006_scientific_pub_study.pdf

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

FECHER, Benedikt; FRIESIKE, Sascha. Open Science: One Term Five Schools of Thoughts.
In: BARTLING, Sonke; FRIESIKE, Sascha (Orgs). Opening Science, p. 17-47. Cham:
Springer International Publishing, 2014. https://doi.org/10.1007/978-3-319-00026-8 2.

FEENBERG, Andrew. Racionalizacdo Subversiva: Tecnologia, Poder e Democracia. In:
NEDER, Ricardo T. A teoria critica de Andrew Feenberg: racionalizagdo democratica,
poder e Tecnologia. Brasilia: Observatorio do Movimento pela Tecnologia Social na América
Latina / CDS / UnB / Capes, 2010, p. 67-95. Disponivel em:
https://www.sfu.ca/~andrewf/coletanea.pdf. Acesso em: 20 Nov. 2018.

FRANCA, Andre Luiz Dias de; PINHO NETO, Julio Afonso Sa de.; DIAS, Guilherme
Ataide. A Ciéncia da informacéo e o pensamento de Bruno Latour: implicacdes para a analise
de redes sociais, Informacao & Sociedade: Estudos, Jodo Pessoa, v. 25, n. 1, p. 137-144,
jan./abr. 2015. Disponivel em:
www.periodicos.ufpb.br/ojs2/index.php/ies/article/download/137/13194. Acesso em: 10 Ago.
20109.

FREITAS, Marilia Augusta de; LEITE, Fernando César Lima. Atores do sistema de
comunicacdo cientifica: apontamentos para discussao de suas funcdes, Informacéo &
Informagéo, Londrina, v. 24, n. 1, p. 273 — 299, jan./abr. 2019. Universidade Estadual de
Londrina. http://dx.doi.org/10.5433/1981-8920.2019v24n1p273.

GREEN, Ann G; GUTMANN, Myron P. Building partnerships among social science
researchers, institution-based repositories and domain specific data archives. OCLC Systems
& Services, International digital library perspectives, n. 23, n.1, 2007, p. 35-53.
https://doi.org/10.1108/10650750710720757.

GRIGG, Karen Stanley. Data in the Sciences. In: KELLAM, Lynda; THOMPSON, Kiisti,
Datalibrarianship: The Academic Data Librarian in Theory and Practice. 2015, p. 179-192.

GUERTIN, Héléne. BERNHARD, Paulette. Les 6 étapes d'un projet de recherche
d'information. Ecole de bibliothéconomie et des sciences de l'information (EBSI),
Université de Montréal, Québec, 2005. Online. Disponivel em:
http://www.ebsi.umontreal.ca/jetrouve/projet/index.htm. Acesso em: 02 Jan. 2019.

HIGGINS, Sarah. The DCC Curation Lifecycle Model. International Journal Of Digital
Curation, Edinburgh, v. 3, n. 1, p.134-140, 2 dez. 2008. Edinburgh University Library.
http://dx.doi.org/10.2218/ijdc.v3i1.48.

1252 PROJECT. 12S2 Idealised Sceintific Research Activity Lifecycle Model. 2011.
Disponivel em: http://www.ukoln.ac.uk/projects/I12S2/documents/I2S2-
ResearchActivityLifecycleModel-110407.pdf. Acesso em: 01 May 2019.

INDUSTRY CANADA. Seizing Canada’s Moment: Moving Forward in Science,
Technology and Innovation. 2014. 68p. Disponivel em:
https://www.ic.gc.ca/eic/site/113.nsf/eng/h_07658.html. Acesso em: 25 Feb. 2019.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(19]


https://doi.org/10.1007/978-3-319-00026-8_2
https://www.sfu.ca/~andrewf/coletanea.pdf
http://dx.doi.org/10.5433/1981-8920.2019v24n1p273
http://www.ebsi.umontreal.ca/jetrouve/projet/index.htm
http://dx.doi.org/10.2218/ijdc.v3i1.48
http://www.ukoln.ac.uk/projects/I2S2/documents/I2S2-ResearchActivityLifecycleModel-110407.pdf
http://www.ukoln.ac.uk/projects/I2S2/documents/I2S2-ResearchActivityLifecycleModel-110407.pdf
https://www.ic.gc.ca/eic/site/113.nsf/eng/h_07658.html

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

INTER-UNIVERSITY CONSORTIUM FOR POLITICAL AND SOCIAL RESEARCH
(ICPSR). Guide to Social Science Data Preparation and Archiving: Best Practice
Throughout the Data Life Cycle. 5. ed. Ann Arbor, Ml, 2012. Disponivel em:
http://www.icpsr.umich.edu/files/ICPSR/access/dataprep.pdf. Acesso em: 25 Jan. 2019.

LATOUR, Bruno. Ciéncia em acao: como seguir cientistas e engenheiros sociedade afora.
Sé&o Paulo: UNESP, 2000. 438 p.

LATOUR, Bruno. Como terminar uma tese de sociologia, in: Cadernos de campo, Séo
Paulo, n.14/15, 2006, p. 339-352. Disponivel em: http://www.bruno-
latour.fr/sites/default/files/downloads/90-DIALOGUE-POR.pdf. Acesso em: 30 Jan. 2019.

LATOUR, Bruno. Give Me a Laboratory and I will Raise the World. In: KNORR-CETINA,
K. D.; MULKAY, M. J. Science Observed. Beverly Hills: Sage, 1983. p. 141-169.
Disponivel em: http://www.bruno-latour.fr/sites/default/files/12-GIVE-ME-A-LAB-GB.pdf.
Acesso em: 30 Jan. 2019.

LATOUR, Bruno. La Tecnologia es la sociedad hecha para que dure. In: DOMENECH,
Miquel; TIRADO, Francisco Javier. Sociologia Simétrica. Ensayos sobre Ciencia,
Tecnologia y Sociedad. Barcelona: Gedisa Editorial, 1998, p. 109-142. Disponivel em:
https://kupdf.net/download/latour-1998-la-tecnolog-iacute-a-es-la-sociedad-hecha-para-que-
dure 58daf317dc0d60cd118970e3 pdf. Acesso em: 03 Feb. 2019.

LATOUR, Bruno. One more turn after the social turn... In: MCMULLIN, E. The Social
Dimension of Science. Indiana: Indiana University of Notre Dame Press, 1992, p. 272-294.
Disponivel em: http://www.bruno-latour.fr/sites/default/files/48-ONE-MORE-TURN-GB.pdf
Acesso em: 03 Feb. 2019.

LATOUR, Bruno. Os objetos tem histdéria? Encontro de Pasteur com Withehead num banho
de &cido latico. Historia, Ciéncias, Saude: Manguinhos, v. 2, n.1, p.7-26, June. 1995.
FapUNIFESP (SciELO). http://dx.doi.org/10.1590/S0104-59701995000200002.

LATOUR, Bruno. Um coletivo de humanos e ndo-humanos: No labirinto de Dédalo. In:
LATOUR, Bruno. A Esperanca de Pandora: Ensaios Sobre a Realidade dos Estudos
Cientificos. Bauru, SP: EDUSC, 2001, p.201-246.

LATOUR, Bruno. We have never been modern. Cambridge, MA: Harvard University
Press, 1993. 157p.

LATOUR, Bruno; CALLON, Michel. Unscrewing the big Leviathan: how actors macro-
structure reality and how sociologists help them to do so. In: KNORR-CETINA, K. D;
CICOUREL, A.V. (Eds.). Advances in social theory and methodology: toward and
integration of micro- and macro-Sociologies. Boston: Routledge; Kegan Paul, 1981, p.277-
303. Disponivel em: http://www.bruno-latour.fr/sites/default/files/09-LEVIATHAN-GB.pdf.
Acesso em: 01 May 2019.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(20]


http://www.icpsr.umich.edu/files/ICPSR/access/dataprep.pdf
http://www.bruno-latour.fr/sites/default/files/downloads/90-DIALOGUE-POR.pdf
http://www.bruno-latour.fr/sites/default/files/downloads/90-DIALOGUE-POR.pdf
http://www.bruno-latour.fr/sites/default/files/12-GIVE-ME-A-LAB-GB.pdf
https://kupdf.net/download/latour-1998-la-tecnolog-iacute-a-es-la-sociedad-hecha-para-que-dure_58daf317dc0d60cd118970e3_pdf
https://kupdf.net/download/latour-1998-la-tecnolog-iacute-a-es-la-sociedad-hecha-para-que-dure_58daf317dc0d60cd118970e3_pdf
http://www.bruno-latour.fr/sites/default/files/48-ONE-MORE-TURN-GB.pdf
http://dx.doi.org/10.1590/S0104-59701995000200002
http://www.bruno-latour.fr/sites/default/files/09-LEVIATHAN-GB.pdf

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

LAW, John. Technology and Heterogeneous Engineering: The Case of Portuguese
Expansion. IN: PINCH, Trevor J. ; BIDKER, Wiebe E.; HUGHES, Thomas P. The Social
Construction of Technological Systems: new directions in the sociology and History of
Technology. Cambridge (Mass.), MIT, 1993, p. 105-127.

LYON, Liz. eBank UK: building the links between research data, scholarly
communication and learning, Ariadne, Leicestershire, n. 36, 2003. Disponivel em:
http://www.ariadne.ac.uk/issue/36/lyon/. Acesso em: 01 May 2019.

MEDEIRQS, Jackson da Silva. Uma investigacdo sobre a autoria de dados cientificos: teias
de uma rede em construcdo. Rev. Digit. Bibliotecon. Cienc. Inf., Campinas, SP, v. 14, n. 2,
p. 298-317, 31 May 2016. Universidade Estadual de Campinas.
http://dx.doi.org/10.20396/rdbci.v14i2.8644015.

MICHENER, William K.; JONES, Matthew B. Ecoinformatics: supporting ecology as a data-
intensive science. Trends In Ecology & Evolution, [s.l.], v. 27, n. 2, p.85-93, Feb. 2012.
Elsevier BV. http://dx.doi.org/10.1016/j.tree.2011.11.016.

MOOERS, Calvin N. Encyclopedia of Library and Information Science, v.7. Marcel
Dekker: New York, 1972. p. 31.

NATIONAL LIBRARY OF MEDICINE. PMC and research funder policies [online]. The
Library; 2018a. Disponivel em: https://www.ncbi.nlm.nih.gov/pmc/about/public-access/.
Acesso em: 15 May 2019.

NATIONAL LIBRARY OF MEDICINE. PMC policies [online]. The Library. 2018b.
Disponivel em: https://www.ncbi.nlm.nih.gov/pmc/about/quidelines. Acesso em: 15 Apr.
20109.

NATIONAL INSTITUTIONS OF HEALTH. NIH Data Sharing Policy and
Implementation Guidance. 2003. Disponivel em:

https://grants.nih.gov/grants/policy/data sharing/data sharing guidance.htm. Acesso em: 25
Feb. 2019.

NATIONAL INSTITUTES OF HEALTH. NIH grants policy statement (10/10) - Part I1:
Terms and conditions of NIH grant awards, Subpart A: General — File 6 of 6. 15 out.
2010. Disponivel em: https://grants.nih.gov/grants/policy/nihgps_2010/nihgps_ch8.htm.
Acesso em: 25 Feb. 2019.

NATIONAL SCIENCE BOARD. Long-lived digital data collections: enabling research and
education in the 21st century. National Science Foundation, Sept. 2005. Disponivel em:
http://www.nsf.gov/pubs/2005/nsb0540/nsb0540.pdf. Acesso em: 01 Set. 2018.

NATIONAL SCIENCE FOUNDATION. Cyberinfrastructure Vision for 21st Century
Discovery. 2007. Disponivel em: https://www.nsf.gov/pubs/2007/nsf0728/nsf0728.pdf.
Acesso em: 10 Apr. 2019.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(21]


http://www.ariadne.ac.uk/issue/36/lyon/
http://dx.doi.org/10.20396/rdbci.v14i2.8644015
http://dx.doi.org/10.1016/j.tree.2011.11.016
https://www.ncbi.nlm.nih.gov/pmc/about/public-access/
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines
https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm
https://grants.nih.gov/grants/policy/nihgps_2010/nihgps_ch8.htm
http://www.nsf.gov/pubs/2005/nsb0540/nsb0540.pdf
https://www.nsf.gov/pubs/2007/nsf0728/nsf0728.pdf

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

NATIONAL SCIENCE FOUNDATION. Dissemination and sharing of research results.
2010. Disponivel em: https://www.nsf.gov/bfa/dias/policy/dmp.jsp. Acesso em:10 Feb. 2019.

OBJECT MANAGEMENT GROUP. Business Process Model and Notation (BPMN). V. 2.0.
2011. Disponivel em: https://www.omg.org/spec/BPMN/2.0/. Acesso em: 5 Dec. 2018.

OFFICE OF SCIENCE AND TECHNOLOGY POLICY. Memorandum For The Heads Of
Executive Departments And Agencies. 6p. 22 fev. 2013. Disponivel em:
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/ostp _public_access
memo_2013.pdf. Acessed in: 10 Feb. 2019.

OPEN SCIENCE AND RESEARCH INITIATIVE. The Open Science and Research
Handbook. 2014. Disponivel em: https://www.fosteropenscience.eu/content/open-science-
and-research-handbook. Acesso em: 5 dez. 2018.

ORGANIZATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT. OECD
principles and guidelines for access to research data from public funding. Paris:
Organization for Economic Co-operation and Development, 2007. Disponivel em:
http://www.oecd.org/sti/inno/38500813.pdf. Acesso em: 31 ago. 2018.

ORGANIZATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT. Making
Open Science a Reality. (OECD Science, Technology and Industry Policy Papers, 25). Paris:
OECD Publishing. 2015. http://dx.doi.org/10.1787/5jrs2f963zs1-en.

PAVAO, Caterina Groposo; ROCHA, Rafael Porte da; GABRIEL JUNIOR, Rene

Faustino. Proposta de criacdo de uma rede de dados abertos da pesquisa brasileira. Rev.
Digit. Bibliotecon. Cienc. Inf., Campinas, SP, v. 16, n. 2, p. 329-343, 19 abr. 2018.
Universidade Estadual de Campinas. https://doi.org/10.20396/rdbci.v16i2.8651180.

PINHEIRO, Lena Vania Ribeiro. Mutagdes na ciéncia da informag&o e reflexos nas mandalas
interdisciplinares, Informacéo & Sociedade: Estudos, Jodo Pessoa, v. 28, n. 3, p. 115-134,
set./dez. 2018.: https://doi.org/10.22478/ufpb.1809-4783.2018v28n3.43317.

PONTIKA, Nancy; KNOTH, Petr; CANCELLIERI, Matteo; PEARCE, Samuel. Fostering
Open Science to Research using a Taxonomy and an eLearning Portal. In: iKnow: 15th
International Conference on Knowledge Technologies and Data Driven Business, 21 - 22
October 2015, Graz, Austria. 2015. Disponivel em: http://oro.open.ac.uk/44719/. Acesso em:
21 abr. 2019.

ORGANIZATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT. Making
Open Science a Reality. OECD Science, Technology and Industry Policy Papers, n. 25.
Paris: OECD Publishing, 2015. http://dx.doi.org/10.1787/5jrs2f963zs1-en.

RESEARCH DATA CANADA. Research data management in Canadian universities: a
statement of principles. 2016. 5p. Disponivel em: https://www.rdc-drc.ca/?wpdmdI=709.
Acesso em: 12 jan. 2019.

RUEGG, Janine: GRIES, Corinna; BOND-LAMBERTY, Ben: BOWEN, Gabriel J:
FELZER, Benjamin S; MCINTYRE, Nancy E; SORANNO, Patricia A; VANDERBILT,

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(22]


https://www.nsf.gov/bfa/dias/policy/dmp.jsp
https://www.omg.org/spec/BPMN/2.0/
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/ostp_public_access_memo_2013.pdf
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/ostp_public_access_memo_2013.pdf
https://www.fosteropenscience.eu/content/open-science-and-research-handbook
https://www.fosteropenscience.eu/content/open-science-and-research-handbook
http://www.oecd.org/sti/inno/38500813.pdf
http://dx.doi.org/10.1787/5jrs2f963zs1-en
https://doi.org/10.20396/rdbci.v16i2.8651180
https://doi.org/10.22478/ufpb.1809-4783.2018v28n3.43317
https://www.rdc-drc.ca/?wpdmdl=709

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RD Bc I Informag&o RD Bc I Science

Kristin L; WEATHERS, Kathleen C. Completing the data life cycle: using information
management in macrosystems ecology research, Frontiers in Ecology and the
Environment, Washington, DC, v. 12, n. 1, p. 24-30, 2014. https://doi.org/10.1890/120375.

SAYAO, Luis Fernando; SALES, Luana Farias. Algumas consideracdes sobre 0s
Repositorios digitais de dados de Pesquisa. Informacao & Informacéo, Londrina, v. 21, n.
2, p. 90-115, 20 dez. 2016. Universidade Estadual de Londrina.
http://dx.doi.org/10.5433/1981-8920.2016v21n2p90.

SAYAO, Luis Fernando; SALES, Luana Farias. O impacto da curadoria digital dos dados de
pesquisa na comunicacdo cientifica. Encontros Bibli: revista eletrénica de Biblioteconomia e
Ciéncia da Informacdo, Floriandpolis, v. 17, n. esp. 2 — 111 SBCC, p.118-135, 2012a.
10.5007/1518-2924.2012v17nesp2p118.

SAYAO, Luis Fernando; SALES, Luana Farias. Curadoria digital: um novo patamar para
preservacdo de dados digitais de pesquisa. Informacéo & Sociedade: Estudos, Jodo Pessoa,
n.22,n.3,p. 179-192, 2012b. Disponivel em:
http://www.periodicos.ufpb.br/ojs2/index.php/ies/article/view/12224. Acesso em: 20 jan.
2019.

SAYAO, Luis Fernando; SALES, Luana Farias. Ciberinfraestrutura de informac&o para a
pesquisa: uma proposta de arquitetura para integracdo de repositorios e sistemas CRIS.
Brazil, Informacao & Sociedade: Estudos, Jodo Pessoa, v.25, n.3, p. 163-184, set./dez.
2015. Disponivel em: http://www.periodicos.ufpb.br/ojs/index.php/ies/article/view/23998.
Acesso em: 20 jan. 2019.

SETENARESKI, Ligia Eliana. Repositorios digitais abertos: um movimento do livre
acesso alternativo a estrutura oligopolizada das editoras. 2013. 113 f. Dissertacdo
(Mestrado) - Programa de Pds-graduacdo em Politicas Pablicas, Setor de Ciéncias Sociais
Aplicadas, Universidade Federal do Parang, Curitiba, 2013.

SISMONDO, Sergio. Actor-Network Theory. In: SISMONDO, Sergio. An Introduction to
Science and Technology Studies. Wiley Blackwell: West Sussex, UK, 2010, p. 81-92.
Disponivel em: https://epdf.pub/an-introduction-to-science-and-technology-studies-second-
edition.html Acesso em: 20 jan. 2019.

SOCIAL SCIENCES AND HUMANITIES RESEARCH COUNCIL OF CANADA.
Research Data Archiving Policy. 1990. Disponivel em: http://www.sshrc-crsh.gc.ca/about-
au_sujet/policies-politiques/statements-enonces/edata-donnees_electronigues-eng.aspx.
Acesso em: 25 fev. 2018.

STRUCTURAL REFORM GROUP. DDI Version 3.0 Conceptual Model. Data
Documentation Initiative Alliance. 2014. Disponivel em:
https://www.ddialliance.org/sites/default/files/Concept-Model-WD.pdf. Acesso em: 22 fev.
20109.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(23]


https://doi.org/10.1890/120375
http://dx.doi.org/10.5433/1981-8920.2016v21n2p90
http://www.periodicos.ufpb.br/ojs2/index.php/ies/article/view/12224
http://www.periodicos.ufpb.br/ojs/index.php/ies/article/view/23998
https://epdf.pub/an-introduction-to-science-and-technology-studies-second-edition.html
https://epdf.pub/an-introduction-to-science-and-technology-studies-second-edition.html
http://www.sshrc-crsh.gc.ca/about-au_sujet/policies-politiques/statements-enonces/edata-donnees_electroniques-eng.aspx
http://www.sshrc-crsh.gc.ca/about-au_sujet/policies-politiques/statements-enonces/edata-donnees_electroniques-eng.aspx
https://www.ddialliance.org/sites/default/files/Concept-Model-WD.pdf

Revista Digital Biblioteconomia e Ciéncia da Digital Journal of Library and Information
RDBCI RDBCI

Science

THE ENGINEERING AND PHYSICAL SCIENCES RESEARCH COUNCIL. EPSRC
policy framework on research data. 2018. Disponivel em:
https://epsrc.ukri.org/about/standards/researchdata/scope/. Acesso em: 22 fev. 2019.

THE WELCOME TRUST. Policy on data, software and materials management and
sharing. 2017. Disponivel em: https://wellcome.ac.uk/node/1912. Acesso em: 25 fev. 2019.

TRI-AGENCY Statement of Principles on Digital Data Management. 2014. 5 p. Canadian
Institutes of Health Research (CIHR). The Natural Sciences and Engineering Research
Council of Canada (NSERC). The Social Sciences and Humanities Research Council of
Canada (SSHRC): Alberta, 2014. Disponivel em:
http://www.science.gc.ca/eic/site/063.nsf/vwapj/statement_of principles_data_management.p
df/$FILE/statement _of principles _data_management.pdf. Acesso em: 25 fev. 2019.

UCF LIBRARIES RLC COMMITTE. Research Lifecycle at University of Central
Florida. Online. 2012. Disponivel em: https://library.ucf.edu/about/departments/scholarly-
communication/overview-research-lifecycle/. Acesso em: 01 maio 2019.

© RDBCI: Rev. Digit. Bibliotecon. Cienc. Inf. | Campinas,SP | v17 [ 124 | 019031 | 2019

(24]


https://epsrc.ukri.org/about/standards/researchdata/scope/
https://wellcome.ac.uk/node/1912
http://www.science.gc.ca/eic/site/063.nsf/vwapj/statement_of_principles_data_management.pdf/$FILE/statement_of_principles_data_management.pdf
http://www.science.gc.ca/eic/site/063.nsf/vwapj/statement_of_principles_data_management.pdf/$FILE/statement_of_principles_data_management.pdf
https://library.ucf.edu/about/departments/scholarly-communication/overview-research-lifecycle/
https://library.ucf.edu/about/departments/scholarly-communication/overview-research-lifecycle/



