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Abstract. Health emergencies contribute to a greater sharing of research data
among the scientific community, however, there are other factors that can influ-
ence researchers to share or retain their data. The objective is to identify the
factors that can influence the perception and attitude of researchers in sharing
data sets. The specific objective was to present a framework with the identified
factors. Documentary and exploratory research using the method of content anal-
ysis and application of the institutional theory, the theory of planned behavior and
the research model for data sharing behaviors. The data revealed that indicators
of the Cognitive, Normative, Career, Resources and Social pillars influence the
perception and attitude of sharing data. It is hoped that the results will allow a
perception of the factors that influence researchers to share their data.

Keywords: Research data sharing - Data management - Open Science

1 Introduction

The pandemic caused by Covid-19 motivated the collaboration between agents of the
scientific community to share data and research results for the diagnosis, treatment,
and development of vaccines with the efficiency that the situation requires. These
resources were published in preprints, journals, institutional pages, and open access
data repositories.

In the health area, two dimensions of interest can be perceived: social and com-
mercial. Health is a sensitive and strategic area for society living with intense market
potential, profitable and competitive, supported by a structure marked by patrimonial
law (patents; publication in high impact journals) as well as by moral law (quotation,
recognition, and prestige among peers) [1, 2].

In this scenario, premises such as open science and open access to research data
contributed to the acceleration of discussions and collaborations by the scientific com-
munity. Open Science is an international movement of scientific practice based on open
publication, open metadata, open data, open source, open educational resources, open
peer review, impact and open metrics, open repositories, including data repositories,
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under FAIR Principles (Findable, Accessible, Interoperable, Reusable). This movement
provides the enhancement of the reproducibility of science, greater transparency of pub-
lic funding, reuse of data in line with society’s needs, considering the ethical and legal
aspects [1, 3-5].

Open Science seeks to promote the transformation, openness and democratization of
science and research. It is a complex concept that requires the adoption of new practices,
data sharing and research results, which requires a change in the culture of the actors
involved and the behavior of researchers in relation to the development of research, thus
enabling the expansion of social and innovation impact [6, 7].

The presented context reinforces the relevance of the collaboration between agents
of the scientific community, but also the conflicts and benefits that can emerge with the
sharing of data and research results.

Itis necessary toidentify the different factors that can influence researchers to share or
retain their data sets, which include, but are not limited to, institutional, cultural, ethical,
social and personal. Data sharing contributes to increasing the transparency of research
and, consequently, the credibility of its results, as well as maximizing the replication of
data, accelerating scientific collaboration, testing different hypotheses, reducing costs,
increasing citations, among other benefits. Once the data is retained, the benefits are not
enjoyed.

The general objective of this article was to identify factors that can influence the
perception and attitude of researchers to the act of sharing data sets, also proposing a
framework with the identified factors.

To achieve the objective and support this discussion, the e-cienciaDatos repository
was analyzed. It is a data repository resulting from the cooperation agreement between
libraries in the Community of Madrid composed of six universities: Universidad de
Alcala, Universidad Auténoma de Madrid, Universidad Carlos III de Madrid, Universi-
dad Politécnica de Madrid, Universidad Rey Juan Carlos and UNED, members of the
Madrofio Consortium.

This research presents an initial view of the institutional, cultural and individual
factors that can influence the researchers’ perception of data sharing and their attitude
between sharing or retaining their data sets.

From the results of this study, it is expected to contribute to the enrichment of theoret-
ical discussions about factors such as institutional demands and individual perceptions
that can instigate or inhibit the attitude of sharing data sets. The results can also be con-
sidered in the training of researchers and in the dissemination of products and services
on data management.

2 Methodological Procedures

This article uses documentary research of a descriptive nature, in which laws, regulations,
manuals, guidelines, audiovisuals, infographics, statements and reports made available
by the Madrofio Consortium and its libraries, as well as questionnaires and interviews
applied to four librarians who work in the repositories. The questionnaire was composed
of 30 questions, 20 of which were closed and 10 open, the last ones following as a script
for the interview. The questions addressed aspects of the activities performed with data
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management and its life cycle, as well as the competencies and skills required to work
in the repositories, both in technical services and in user support and training. The
documentary analysis was performed between the months of January to May 2020.

With the application of the Content Analysis method and the Categorical Analy-
sis technique, six categories were defined: Cognitive, Normative, Regulatory, Career,
Resources and Social. Then, for each category, thirteen indicators were identified that
made up a framework [8—10]. The definition of the indicators was defined a posteriori.
In order to have reliable categories and indicators for measuring and benchmarking, the
search for them was conducted on themes, concepts and characteristics of the research
universes. The selection and delimitation of the indicators and categories was supported
by the Institutional Theory [11] Theory of Planned Behavior [12] and the Model for data
sharing behavior.

3 Framework for Data Sharing Perspectives and Attitudes

Institutional Theory comes from sociological and organizational studies and helps to con-
nect different factors intertwined with institutions, infrastructure and people, in addition
to pointing out how actors perform acceptable behaviors to be legitimized in the face of
institutional pressures [11, 13].

The Institutional Theory contemplates three pillars [11] that served to define the
categories and organize the indicators selected for analysis. The three pillars are:

e Regulator: establishes rules, inspects them and establishes rewards or punishments in
an attempt to influence future behaviors.

e Normative: introduction of the prescriptive, evaluative and mandatory dimension in
social life, specify how its basic elements should be realized, defining legitimate
meanings to the values and rules adopted.

e Cognitive: presence and interaction between the actors, internalized understanding of
each actor based on his interpretation of the social reality in which he participates
together with the active cultural system.

The Theory of Planned Behavior (TPB) is “[...] a theory designed to predict and
explain human behavior in specific contexts [...]” pointing as a factor to center that there
is “[...] the intention of the individual to perform a certain behavior.” [12].

The Theory of Planned Behavior presents a clear relationship of how an individual’s
attitudes, subjective norms and perceived behavioral controls influence his behaviors,
mediated by behavioral intentions [12, 14]. A central factor in the Theory of Planned
Behavior is the individual’s intention to perform a certain behavior [12]. It is notewor-
thy that the performance of a behavior is a joint function of intentions and perceived
behavioral control.

The Data Sharing Behaviors research model for scientists is a model proposed by
Kim (2017) which, according to the author, presents an extensive map of data sharing
behaviors of scientists [13]. To support his model, the author used as a basis Scott’s
Institutional Theory and Ajzen’s Theory of Planned Behavior. The model explains how
scientists decide to share their data and how the factors that involve sharing differ in
different forms of behavior.
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The elaboration of the framework presented in this research results from the
contribution of the combination of these three theories.

4 Results and Discussions

Data analysis, using the Categorical Analysis of the Content Analysis method and based
on the theories presented, resulted in the identification of six categories: Cognitive,
Normative, Regulatory, Career, Resources and Social, and 13 indicators: Cultural, Data
Management Plan (DMP), Open Science, FAIR Principles, Funding agencies, Repos-
itory, Rules and Laws, Benefits, Risks, Efforts, Support from librarians, Benefits to
society and Ethics, which made up the framework presented in Fig. 1.
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Fig. 1. Data sharing perspective and attitude framework

As illustrated in Fig. 1, the framework is made up of three dimensions: Institutional
Dimension; Analysis Dimension; Researcher Dimension.

The Institutional Dimension is based on Scott’s Institutional Theory (1995) being
composed by the Cognitive, Normative and Regulatory categories, forming the pillars
of this dimension and include the indicators:

e Cultural: points out the relationship and interaction between the actors at institutional,
national and international level, highlighting the organizational system and social life
with the rights, rules and responsibilities;

e Data Management Plan (DMP): document requested by funding agencies and which
articulates aspects of data management by researchers;
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e Open science: encompasses open scientific practices and changing the behavior of
researchers related, among other aspects, to open data sharing;

e FAIR Principles: guiding principles in which they establish and regulate the procedures
so that the meta (data) are Findable, Accessible, Interoperable and Reusable (FAIR),
in addition to requiring changes in terms of culture and research practice;

e Development Agencies: their guidelines are being articulated according to institu-
tional and social needs, involving the establishment of rules and how they should be
applied;

e Repository: formulates policies and guidelines related to data management, con-
ducting data sharing behavior and articulating the demand for other elements of the
proposed theoretical model;

e Laws and Norms: related to the researchers’ understanding of the legislation and
regulations of international management spheres, their country, the university and the
repository.

The focus of the analysis of the framework is the Analysis Dimension, where the
researcher is. The Analysis Dimension is based on Ajzen’s Theory of Planned Behavior
(1991) with the perception and attitude of sharing data from researchers in which they
are structured according to their context of performance, interweaving all 13 identified
indicators [12]. It has two dimensions of analysis:

e Perception: corresponds to the resources and opportunities available to the researcher
that impact his intentions and actions and will dictate the probability of sharing the
data sets; researchers’ perception of the ease or difficulty in carrying out the behavior
of interest;

e Data sharing attitude: corresponds to behavior, the act of sharing your data sets.
After assessing and perceiving the advantages and disadvantages of the scenario and
the social and institutional pressures, the researcher decides between the available
alternatives.

The Researcher Dimension is based on Kim’s Data Sharing Behavior model (2017)
[13] with the Career, Resources and Social categories composed of the indicators:

e Career Benefits: are the benefits perceived and expected from the sharing of data
resulting from the researcher’s work;

e Career Risks: are the risks perceived in the process of sharing your data;

e Career efforts: are the activities, time and energy spent on managing the data and
preparing it for sharing;

e Support from Librarians: corresponds to support from librarians in data management,
working with repositories, training researchers and guiding researchers on their data
needs;

e Benefits for Society: it is in line with the needs of making data available for the agility
to support a certain demand from society, speed in situational analysis and decision
making. It includes the scientific community as it contributes to maximize the reuse
of data;
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e Ethics: indicates the set of values of an area of knowledge and its appropriate behavior
or not along with the duties, principles and norms that are compatible with the groups
of researchers in their context.

The results show that the framework is suitable for explaining the data sharing
behavior of researchers in various fields of knowledge. The framework is going to val-
idated with application to university researchers. It can serve as an instrumental tool to
quantitatively measure effects in specific researcher populations or environments.

5 Final Considerations

This article presents theoretical and practical contributions to the study of institutional
and personal factors that can influence researchers in sharing their data sets. A framework
of factors that could potentially influence the attitude of researchers in sharing or retaining
their data sets was developed and presented. The composition of these factors considered
elements such as: career, resources, cognitive perceptions, normative and regulatory
issues, and social aspects.

The presented framework provides a scenario of basic factors of probable influences
that can instigate or inhibit researchers of the various areas of knowledge. Therefore,
this study aims to contribute to the direction of future studies on various aspects of data
management.

The perception and sharing attitude of researchers may change depending on their
region of operation, policies, institutional norms and characteristics of their community.
It is likely that studies of the same nature will find different indicators, highlighting the
intrinsic particularities of each social context.
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