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Abstract
This literature review aims to examine the approach given to open science policy in the different studies. The main findings are
that the approach given to open science has different aspects: policy framing and its geopolitical aspects are described as an
asymmetries replication and epistemic governance tool. The main geopolitical aspects of open science policies described in the
literature are the relations between international, regional, and national policies. There are also different components of open
science covered in the literature: open data seems much discussed in the works in the English language, while open access is
the main component discussed in the Portuguese and Spanish speaking papers. Finally, the relationship between open science
policies and the science policy is framed by highlighting the innovation and transparency that open science can bring into it.
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Introduction

Open science implies the opening of all phases of scien-
tific research. Furthermore, Open Science is a participa-
tory process for determining the scientific and research
agenda in relation to ‘‘the public and their concerns’’ in
society (Miedema, 2022). Garcia Aristegui and
Rendueles (2014) consider open science is often framed
as apolitical, but these authors believe this is not the
case. Instead, they agree that openness (and the open
movement) ultimately lies within the economic inequal-
ities already existing in the neoliberal framework.

There are also divergent opinions about the globality
of the value of open science. It is argued openness is usu-
ally progressive and differentiated (Fressoli & Arza, 2017)
or that openness is not an intrinsic positive goal of science
and needs to be promoted and rewarded at every step of
the research process (Levin & Leonelli, 2017). Moreover,
European governments have recognized the open science
movement since the turn of the century (Gong, 2022).
More specifically, the EU has made a significant effort to
embrace Open Science as the standard for science and
research in Europe since 2015 (Miedema, 2022).

Numerous reviews debate what open science is and
what it encompasses. Several definitions have been pro-
posed. For instance, Fecher and Friesike (2014) under-
stand the term open science as an umbrella term that

involves different understandings and viewpoints.
Similarly, Abadal and Anglada (2020) argue that open
science is not yet a well-delimited concept; its develop-
ment depends on the advancements of each of its compo-
nents. According to Vicente-Saez and Martinez-Fuentes
(2018), open science is transparent and accessible knowl-
edge shared and developed through collaborative net-
works. Furthermore, some reviews focus on particular
subjects or publications on open science in specific coun-
tries. Fell (2019) carried out a rapid evidence assessment
on the economic advantages of open science and identi-
fies two ways in which open science makes an economic
impact: efficiency, which refers to costs savings and pro-
ductivity enhancement, and enablement, the creation of
new products, services, companies, and collaborations.
Another review from Ramı́rez-Montoya and Garcı́a-
Peñalvo (2018) concludes that most papers on open

1Claude Bernard University Lyon 1, Villeurbanne, France

*Alejandra Manco is also affiliated to Directory of Open Access Journals

(DOAJ)

Corresponding Author:

Alejandra Manco, Laboratoire ELICO, Claude Bernard University Lyon 1,

23 Avenue Pierre de Coubertin, Villeurbanne 69100, France.

Email: alejandra.manco-vega@univ-lyon1.fr

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License

(https://creativecommons.org/licenses/by/4.0/) which permits any use, reproduction and distribution of

the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/21582440221140358
https://journals.sagepub.com/home/sgo
http://crossmark.crossref.org/dialog/?doi=10.1177%2F21582440221140358&domain=pdf&date_stamp=2022-12-02


innovation focus on a business environment and aca-
demic environment. Moreover, it is argued that open
Science has been shown to help bridge the evidence-
policy divide, with assertions that it can increase policy-
makers’ use of publicly available scientific discoveries
and data (Reichmann & Wieser, 2022). Nevertheless,
there is still a literature review gap on open science poli-
cies. The main objective of this article is to review a vari-
ety of research works that explore open science policies
or touch upon this subject, and mainly explore the
approach given to open science policy in these studies.

Methodology

To carry out this literature review we selected papers dis-
cussing open science policies as the main subject of study
or articles that touch the subject tangentially. The results
of this literature review were obtained reading and cod-
ing all of these articles in different stages:

(a) The document corpus was constructed searching
Google Scholar, Semantic Scholar, and Scopus.

(b) The searches were made using keywords such as
open science and open science policy and its translations
to the different languages used in this review: English,
Spanish, Portuguese, and French. Figure 1 presents a
flowchart for the search and selection process of articles,
alternatively, the specific search strings and their results
are available in Appendix A. The final list of documents
and its sources used in this review is available in
Appendix B (Manco, 2022).

Finally, (c) The coding process was made using an
inductive category development approach using the soft-
ware Nvivo 12.

The specific research questions addressed are:
Which is the approach given to open science policy in the
different studies?
Which components of open science are these papers
covering?
Which are the main geopolitical aspects of open science
policies?
How open science policies are framed in relation to sci-
ence policy?
The selected articles have several interesting characteris-
tics. The majority of the papers are written in English
and come from countries from the global north (North
America and Europe), then there is a major cluster of
publications written in Portuguese from Brazil and the
minority of papers are written in Spanish coming from
Argentina and Spain and in French coming from France
and Belgium. A regional approach of the papers can be
seen in Figure 2.

Building upon the papers abstract, we constructed a
word cloud of the keywords from the articles. It is evi-
dent that open data and their related issues, such as data

repository public data, research data etc. are the most
prevalent issues after open science itself (Figure 3).

The selected papers came from different sources, such
as journals, conferences, and repositories. PLOS Biology
is the source of four papers, LIBER Quaterly is the
source of three papers while the conference ELPUB 2018
and the journals of Medicine, Health Care and
Philosophy and Transinformacxão are the sources of two
papers each. The rest of the sources have one selected
paper. The complete list of sources used in this review is
also available at Appendix B.

The selected works were published between 2007 and
2021 (Figure 4). Two distinctive periods are observable in
this interval: a first period of conceptualization of open
science and their policies until before 2015 and a second
period, which starts around 2016 and coincides with the
surge and establishment of the open science movement.
Moreover, starting from 2017 a sharp increase in studies
on open science policy is observable, which correspond
with the formulation and implementation of open science
policy in various environments.

Results

This section focuses on how different articles handle the
notion of open science policy and its relationships. It is
organized as follows: it begins with a section on the vari-
ous studies’ approaches to open science policy, followed
by a description of the essential components of open sci-
ence covered in the publications. The key geopolitical
features of open science guidelines are then explored,
followed by a discussion of how open science policies
are presented in terms of science policy. Additionally,
Table 1 presents the classified findings and their refer-
ences by research question.

Approach to Open Science Policy

Back in 2010, Stodden (2010) argued that due to techno-
logical changes, the scale of rapid results has changed, so
it is necessary to adopt policy countermeasures.
According to this author (Stodden, 2010), these response
measures should mainly include standards aimed at
increasing transparency, as well as policy changes related
to citizen scientists to increase their contributions;
changes to data and code reuse. Advances in information
and communication technology, as well as the growth of
different kinds of digital platforms, are steadily changing
open science policies and practices. (Vicente-Saez et al.,
2020). Therefore, initiatives to develop and promote
open science have been developed over the last decade
(De Filippo & D’Onofrio, 2019). As for the perspective
of open science, the trend toward openness will consoli-
date at a global level. Moreover, training and capacity

2 SAGE Open



Figure 1. Flowchart for the search and selection process of articles.
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building plans around the fields and practices of innova-
tion and openness are very much needed to not be left
behind (Fressoli & Arza, 2018).

Another important issue discussed in the literature is
policy framing and its geopolitical aspects. In this regard,
the geopolitics of open science is a complex issue as
asymmetries in knowledge production and consumption
are also replicated in policies (Chartron, 2018).
Moreover, Albornoz et al. (2018) propose that policies
are tools of epistemic governance. These researchers
examined at how open science is framed in policy: (1)
open access and open data as key facilitators of open sci-
ence; (2) open science as a means of enhancing scientific
efficiency; (3) research infrastructures and data reposi-
tories as enablers of open science; (4) open science as a
strategic advantage in a knowledge-based society and
their competitiveness; (5) the private sector as a facilita-
tor of scientific funding and expenditure; (6) the key ben-
eficiaries of open science as researchers whose efficiency
will be increased by open science; (7) open science as a
catalyst of creativity and socioeconomic progress, or as a
response to global development challenges; and finally;

and (8) open science is also envisioned as a model for
reducing dependency on today’s subscription-based jour-
nal structure.

An innovation frame is also observable. For instance,
Vicente-Saez et al. (2020) argue that open science policies
and practices are expanding the university’s scientific and
innovative spirit. Furthermore, Caulfield et al. (2012)
argue for integration and compatibility between innova-
tion and open science policies. These authors argue that
a fluid and streamlined approach to innovation is needed
(Caulfield et al., 2012). Moreover, investment in open sci-
ence is presented as a means to prevent the outflow of
innovation and to gain the capabilities needed to main-
tain international competitiveness (Albornoz et al.,
2018). Moreover, Ali-Khan et al. (2017) argue that open
science should not impose an additional burden on
researchers, policies must make sharing easy, and struc-
tures should be built to enhance the competitiveness of
researchers, research plans, and partnerships with
patients and industry.

Open science also has negative facets such as threads,
conflicts, and contradictions. A contradiction identified

Figure 2. Regions and countries discussed in the reviewed open science policies articles.
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by Levin and Leonelli (2017) is the fact that open science
policies are generally formulated in a general way with
general principles (more often than not revolve around
economic value and data commodification) without tak-
ing into account particular differences in individuals,
contexts, or social processes. In addition, Elliott and
Resnik (2019) find that open science policies can create
asymmetries between academic scientists who are forced
to share their data and industry scientists who are not

obligated to comply with such policies and are not
required to follow such policies. Furthermore, Open sci-
ence policies can also suppress social accountability by
aiding special interest groups in distorting scientific find-
ings and misleading the public.

A conflict between commercialization and open sci-
ence is also presented in the literature. Caulfield et al.
(2012) argue that there is a resisting and conflicting coex-
istence between commercialization policies and open sci-
ence policies. Moreover, there is a further contradiction
in the formulation of research policies: they encourage
openness while continuing to promote scientific produc-
tion through intellectual property and patents. This issue
may create difficult tensions (Fressoli & Arza, 2018).

Actors, Stakeholders, and Their Institutional Policies

Among various institutions and scholars, openness is
gaining traction (Smart et al., 2019). In the research envi-
ronment, there are a variety of players. This section will
highlight some of the stakeholders listed in the literature
and their key roles in the implementation of open science
policies. Researchers are crucial actors in this type of
environment. In this regard, Chataway et al. (2017) argue
that open science is consistent with many researchers’
beliefs about the importance of knowledge exchange and

Figure 3. Word cloud generated from articles’ abstracts.
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Table 1. Classified Findings and Their References by Research Question.

Approach given to open science policy Technological changes De Filippo and
D’Onofrio (2019)
Fressoli and Arza (2018)
Stodden (2010)
Vicente-Saez et al. (2020)

Asymmetries and epistemic governance Albornoz et al. (2018)
Chartron (2018)

Innovation Albornoz et al. (2018)
Ali-Khan et al. (2017)
Caulfield et al. (2012)
Vicente-Saez et al. (2020)

Negative aspects Levin and Leonelli (2017)
Elliott and Resnik (2019)

Commercialization Caulfield et al. (2012)
Actors and stakeholders Beck et al. (2020)

Chataway et al. (2017)
De Filippo and D’Onofrio (2019)
Funamori (2017)
Hormia-Poutanen and Forsström (2016)
Smart et al. (2019)

Institutional policies Ali-Khan et al. (2017)
Caulfield et al. (2012)
Kretser et al. (2019)
Lyon (2016)
Margoni et al. (2016)
Schmidt et al. (2018)

Components of open science Open access Biesenbender et al. (2019)
Chataway et al. (2017)
De Filippo and D’Onofrio (2019)
De Filippo et al. (2019)
Margoni et al. (2018)
Piwowar et al. (2018)

Open data Burgelman et al. (2019)
Gabrielsen (2020)
Hormia-Poutanen and Forsström (2016)
Joly et al. (2012)
Kwon and Motohashi (2020)
Maijala (2016)
Mancini et al. (2020)
Rockhold et al. (2019)
Roman et al. (2018)
Timmermann (2019)
Xafis and Labude (2019)

Geopolitical aspects International policies Babini and
Rovelli (2020)
Albornoz et al. (2018)
Araujo et al. (2020)
De Filippo and D’Onofrio (2019)
Fressoli and Arza (2017)
Oliveira and Silva (2016)
Rentier (2018)

Regional and national policies: Europe Abadal and Anglada (2021)
Bardi (2018)
Biesenbender et al. (2019)
Burgelman et al. (2019)
Chartron (2018)
Chataway et al. (2017)
Maijala (2016)
Olesk et al. (2019)
Schöpfel and Fabre (2019)
Vanholsbeeck (2017)

(continued)
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collaboration. Therefore, universities should also develop
policies and infrastructure to support open research pro-
grams (Smart et al., 2019). Moreover, Funamori (2017)
concludes that academic institutions should adopt propos-
als for changing research strategies, faculty review, and
research support structures, believing that these proposals
will bring competitive advantages over peer institutions.

Policymakers are other key stakeholders in the
research environment. These actors traditionally partici-
pate in scientific research by formulating science and

innovation policies. However, with the advancement of
open science, their role changes to that of active co-
creators of scientific research through open and colla-
borative policymaking practices (Beck et al., 2020).
Funamori (2017) argues that policymakers should meet
the needs of researchers and support the researcher’s
point on view of openness.

Furthermore, aside from policymakers and managers,
coordinating bodies of higher education institutions such
as rectors’ councils and other institutions should also be

Table 1. (continued)

Regional and national
policies: Latin America

Albornoz et al. (2018)

Araujo et al. (2020)
Arza et al. (2017)
Babini and Rovelli (2020)
Bertin et al. (2019)
Clinio (2019)
Costa (2020)
De Filippo and D’Onofrio (2019)
Rezende and Abadal (2020)

Relation to science policy Transparency Elliott and Resnik (2019)
Gabrielsen (2020)
Lyon (2016)

Legal and intellectual
property systems

Kelty (2012)

Oliveira and Silva (2016)
Wong et al. (2018)

Policy implementation Aguinis et al. (2020)
Armeni et al. (2020)
Bardi (2018)
Fressoli and Arza (2018)
Kretser et al. (2019)
Levin et al. (2016)
Rockhold et al. (2019)
Santos (2017)
Saraite Sariene et al. (2020)
Schmidt et al. (2018)
Vicente-Saez et a. (2020)

Rewards’ system Abadal and Anglada (2021)
Armeni et al. (2021)
Burgelman et al. (2019)
Chataway et al. (2017)
Fressoli and Arza (2018)
Funamori (2017)
Heise and Pearce (2020)
Howe et al. (2017)
Kamoun et al. (2019)
Kittrie et al. (2017)
Kraker et al. (2012)
Krishna (2020)
Levin et al. (2016)
Moher et al. (2020)
Mukherjee and Stern (2009)
Rentier (2018)
Rice et al. (2020)
Robinson-Garcia et al. (2020)
Schöpfel and Fabre (2019)
Walsh and Huang (2014)
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aware of open science practices (De Filippo & D’onofrio,
2019). Similarly, research councils must also determine
their requirements to fund new research streams and
coordinate open methods in collaboration with the pub-
lic, private, and third sectors (Smart et al., 2019).
Furthermore, Hormia-Poutanen and Forsström (2016)
argue that collaboration at different levels (national, dis-
ciplinary, and role-related) is fundamental for the
advancement of open science.

Institutional Policies

This section discusses different implications for open sci-
ence policies at an institutional level.

Many institutions have started the development, adop-
tion, and implementation of open science policies, mostly
during the last 10years (Kretser et al., 2019; Schmidt et al.,
2018). Furthermore, organizations must formulate policies,
procedures, and practices that address scientific integrity,
provide personnel training, and continue to work hard to
maintain awareness of and advocate for these practices
(Kretser et al., 2019). In addition, it is argued that open sci-
ence should be established as the standard operating proce-
dure of the entire scientific enterprise (Kretser et al., 2019).

Many academic institutions have research policies or
research codes of practice that clarify the principles, ethi-
cal basis, and expectations for the behavior of researchers
in the institution. Seldom open science policies such as
open access and open data are included in these research
policies (Lyon, 2016).

Institutional open science policies have many charac-
teristics in the way they ought to be constructed. For
instance, Caulfield et al. (2012) assert that there must be
a balance between funding and institutional policies,
research guidelines, and project agreements as they must
all recognize dualism and allow locals to choose courses
that best meet the needs of the public. Similarly, rather
than adopting a sole open science policy, departments at
the institution should consider providing a disciplinary
approach (Schmidt et al., 2018).

About the discussion of top-down and bottom-up
policies approaches. Ali-Khan et al. (2017) argue that
institutional open science policies can only be success-
fully formulated in close cooperation with researchers,
rather than in a top-down manner. Similarly, Margoni
et al. (2016) argue that bottom-up interventions in open
science policies seem more effective than the usual top-
down approach to regulation.

Components of Open Science Covered
in the Literature

Within the openness discussion, open access to publica-
tions has already reached consensus, and open data is on

the brink of doing so (Chataway et al., 2017).
Furthermore, open data is one of the most critical facets
of open science’s progress (Burgelman et al., 2019). This
is why, particularly in English-speaking countries, open
data policies tend to be more evolved than the other
components of open science.

Open access, on the other hand, is a more established
term in the realm of open science for Spanish and
Portuguese journals than open data or altmetrics (De
Filippo et al., 2019). The Latin American area is experi-
encing the same phenomenon.

For example, De Filippo and D’Onofrio (2019) argue
that countries in the area should work hard to establish
and enforce national policies that support various open
science activities in a comprehensive and organized man-
ner since, although open access is a well-known problem,
the other facets of open science are not. The next section
will highlight the main aspects of open data mentioned in
the literature.

Open Data

Open science has many aspects, as it is used as an
umbrella term. However, the aspect that is more studied
concerning its policies is open data. This section will
highlight the major issues within this concept.

It is argued that there are multiple benefits of open
data. Open data contributes to the growth of new
research that is unexpected (Maijala, 2016). Moreover,
open data can contribute to open innovation. A change
in focus from a sole open science data obligation to the
identification of fundamental opportunities and the
advancement of business models to capture them
through open science initiatives is proposed by Roman
et al. (2018).

There is much discussion about open data policies at
an institutional level. Joly et al. (2012) analyze various
data retention policies and publication moratoria. These
authors observed that the rapid development of geno-
mics research and biobanking has led to increasingly
complex policies seeking to balance the interests of vari-
ous stakeholders.

At a university level, Helsinki University started a
research data policy back in 2015. This data policy states
that the university will provide infrastructure, legal aid,
and training on related issues to research data manage-
ment to scientists. In turn, researchers would have to
draft and carry out a data management plan for their
research projects. University libraries would also help
with policy implementation and research support
(Hormia-Poutanen & Forsström, 2016).

Open data policies have several implications as well.
The application of the principles of unrestricted access to
data and the vastly extended provision of software
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services has resulted in the implementation of a fully
open data policy on the creation of databases (Mancini
et al., 2020). Xafis and Labude (2019) debate about data
repositories and their ethics in health research and how
the issue can be introduced in policies to promote trust-
worthiness and transparency. Science Europe has colla-
borated with other research partners in recent years to
facilitate a more harmonized approach to data sharing
policies (Timmermann, 2019). Moreover, Rockhold
et al. (2019) studies guidelines for clinical data sharing,
and argues that open data policy implementation should
be done in phases.

Data policies have several actors. Kwon and
Motohashi (2020) argue that policies on research data
should institutionalize the legal protection of research
data ownership and mandate research data disclosure.
Gabrielsen (2020) argues that data policies should
include digital curator communities, which would give
them more focus and jurisdiction, as well as frameworks
to build and preserve trust. Curators should be included
in the infrastructure for data-intensive research that is
being developed.

Open Access

Institutional policies in the open access realm have been
thoroughly studied. For instance, the institutional poli-
cies in the UK stipulate a specific funding mechanism for
OA publications, as these institutional policies are part
of the legal system that encourages the publishing of
gold OA (Margoni et al., 2016). In the same regard,
research funders constantly require their grantees to dis-
seminate using open access materials (Piwowar et al.,
2018). Additionally, Biesenbender et al. (2019) observed
that reputation and institutional incentives may severely
hinder the motivation of researchers to publish papers in
OA journals or provide publications through OA.
Moreover, at a regional level, according to De Filippo
and D’Onofrio (2019), Latin American countries have
been pioneers and active in reference to open access
infrastructures and normative.

Geopolitical Aspects of Open Science
Policies

Open science public policy refers to national strategies
and actions of organizations responsible for formulating
and coordinating science and technology policies, fund-
ing agencies, and national research councils to promote
their principles and practices (De Filippo & D’Onofrio,
2019). This section refers to the international, regional,

and national policies of the European and Latin
American regions.

International Policies

Several international organizations are currently working
on open science recommendations and policies.
Moreover, the expansion of open science through the
broadening of platforms where researchers share data,
publications, experiments, and equipment is driven by
international and regional organizations (Babini &
Rovelli, 2020). In addition, several international organi-
zations and scientific institutions around the world have
started to issue recommendations and policies for the
implementation of open science practices. This fact may
have serious implications since, as Albornoz et al. (2018)
argue the various mechanisms of knowledge transfer and
consensus-building among international participants are
not neutral; rather, they include negotiations that reflect
unequal power relations in the global and local arenas.

This list includes multilateral organizations such as
UNESCO, the Group of Seven, European Commission,
the European Research Council and OECD, as well as
international scientific societies, associations, and indus-
try publishing organizations, such as the International
Science Council, the International Science Association
and the STM Publishing International Association
(Albornoz et al., 2018; Fressoli & Arza, 2017; Rentier,
2018).

In addition, Oliveira and Silva (2016) observe that
concerning the proposal of open science policies there is
a soft law that refers to rules that are not strictly binding,
do not contain legal meaning, but can be used as princi-
ples to guide behavior. In this regard, as maintained by
Albornoz et al. (2018) some international and European
stakeholders have contributed to open science policies
and projects in Latin America and Africa by funding
and establishing partnerships. For instance, there is the
significant influence of the European Commission, the
Organization for Economic Cooperation and
Development (OECD) and other government agencies
have had a significant impact on policy guidelines in
improving government transparency and public partici-
pation (De Filippo & D’Onofrio, 2019).

At a practical implementation level, this trend is
observable for instance at La Referencia. Araujo et al.
(2020) assert that it has established a series of interoper-
ability guidelines. Participating countries must ensure its
compliance, and recommends that the repositories that
make up the network adopt these guidelines. The guide-
lines agreed on at the regional level are based on the

Manco 9



OpenAIRE documentation adopted by the European
Union.

Regional and National Policies: Europe

Open science policies have been developed and imple-
mented in Europe for over 10 years.

The European Commission has been fundamental in
the promotion of open science throughout the years
openly and comprehensively, covering all aspects of the
research cycle from scientific discovery and review to
knowledge sharing, publication, and promotion (Abadal
& Anglada, 2021; Burgelman et al., 2019). Moreover,
open science is one of the three main priority areas of
the European Commission’s science, research, and inno-
vation policy (Chataway et al., 2017).

Open access became the first area of European regula-
tions in the realm of open science, originally called
‘‘Science 2.0’’ (Vanholsbeeck, 2017). The Committee’s
communications and recommendations on access to sci-
entific information put European open science in the
context of the exoterization research trend
(Vanholsbeeck, 2017). European open science regula-
tions are a way to overcome the intensifying trend of
ERA research. However, the trend of European open
science and research management also has more manage-
ment relations (Vanholsbeeck, 2017). In this regional
realm, open science objectives are rather clear in all the
reviewed policies, but the pending issues are located in
the transition and the implementation of these policies
into reality (Abadal & Anglada, 2021). Moreover,
Chartron (2018) argues that open science harmonization
in the European Union will be difficult to achieve since
every country does not have the same priorities or the
same funding for open science policy implementation.

National plans for open science from Finland,
Slovenia, the Netherlands, and France were published
between 2014 and 2018 (Abadal & Anglada, 2021).
Finland’s roadmap on open science dates back to 2014
(Maijala, 2016). Open science is defined as the unrest-
ricted dissemination of research publications and data,
based on the opportunities presented by digital transfor-
mation in France’s national plan for open science
(Schöpfel & Fabre, 2019).

The national plan also commits to ensuring that the
results of scientific research will not be delayed, and will
not be hindered by all payment to personnel, researchers,
companies and citizens (Schöpfel & Fabre, 2019).
Moreover, this commitment mobilizes all higher educa-
tion and research participants whose projects, initiatives
and strategies create a dynamic and complex ecosystem
that plays an important role in the evolution of publish-
ers’ strategic choices and their business models (Schöpfel
& Fabre, 2019).

There are also practical applications provided by the
literature. Biesenbender et al. (2019) study three country-
specific implementation cases in Italy, the Netherlands
and Germany. They identify that through institutiona-
lized Current Research Information Systems (CRIS)
infrastructure, open access repositories can be integrated
into CRIS. Additionally, Bardi (2018) presents the
OpenAIRE service, which fosters transparent evaluation
of results and facilitates reproducibility of science for
research communities by providing the open science
infrastructure to do so. Finally, a further application of
open science is in the creation of evidence-based policy-
making. Open Science can make contributions to knowl-
edge transfer from studies to policymaking (Olesk et al.,
2019).

Regional and National Policies: Latin America

Thus far, there are currently several studies about open
science and related issues in the Latin American region.
De Filippo and D’Onofrio (2019) identify and analyze
the main public policies supporting open science in Latin
America. These authors examine the scientific achieve-
ments of the region in open science and analyze its main
characteristics. They point out that in most Latin
American countries, governmental science and technol-
ogy policy entities promote open infrastructure, open
access, open data, and open science policies. Moreover,
the governmental offices of science, technology, and
innovation of countries such as Colombia, Mexico, and
Chile have issued their national policies on open science
(Albornoz et al., 2018).

It is argued that in this region, the current evolution
of open science is built on the open access movement
(Babini & Rovelli, 2020; Bertin et al., 2019).

Policies on open science in the region have some char-
acteristics. For instance, in several statements in the
region, knowledge is introduced as a concept as a com-
mon good (Babini & Rovelli, 2020). Likewise, some
researchers suspect that hegemonic open science can
reproduce the colonial view of science, as if unregulated,
it could leave to extract data from Latin America
through the different capabilities developed countries
exploit to distinguish, process, and extract knowledge
(Clinio, 2019). By doing so, open science can reproduce
existing inequalities in science.

Currently, there is no formal open science policy in
Brazil. However, there are many initiatives by public
education and research institutions that are motivated
by the need to respond to the new demands of develop-
ment agents—especially foreign agents—and scientific
journals (Clinio, 2019). Similarly, Costa (2020) argues
that those policies need to establish some kind of guaran-
tee to achieve international collaboration, rather than
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dependence for researchers in Brazil. A Brazilian over-
view of regulatory frameworks that directly influence the
practice of open science, considering the sphere of gov-
ernment, institutions, funding agencies, and institutions
providing information products and services. Most fra-
meworks in this country are related to open data and
open access (Rezende & Abadal, 2020).

Concerning the Argentinian case, Arza et al. (2017)
emphasized open science practices. They argue the coun-
try’s policy should include new tools and incentive
schemes to encourage collaboration at all stages of scien-
tific knowledge production and more open and colla-
borative practices.

There are also practical examples of open science
infrastructure in the region. The Latin American reposi-
tory network La Referencia has also produced their pol-
icy on open scientific infrastructure (Albornoz et al.,
2018). According to the statement of research outputs as
a public good, La Referencia Network promotes the
national open access strategies of member countries
using a platform with interoperability standards (Araujo
et al., 2020).

Open Science Framed in Relation to
Science Policy

This section examines the relationship between open sci-
ence and science policies, focusing on the legal implica-
tions of open science policies, compliance challenges, and
potential changes to the rewards system in the research
structure to achieve open science.

The literature on open science has highlighted several
issues, such as its relationship to innovation and trans-
parency, and how it can contribute to science policy. It is
argued that open science and their policies’ implementa-
tion have many perceived benefits. For instance, Krishna
(2020) argues that in crisis contexts open science policies
can remove barriers to the free flow of research data and
ideas, thereby accelerating the pace of research critical to
disease prevention. Another advantage noted in the liter-
ature is the issue of transparency (and its principles),
which has been included in the open science policy
(Lyon, 2016). The motivations for addressing transpar-
ency as a concept have been articulated and the develop-
ment of open science policy, which embraces
transparency principles, has been described. Open sci-
ence strategies pursuing socially relevant transparency
are also mentioned as a basis for effective science transla-
tion, science communication, and public engagement
with it (Elliott & Resnik, 2019).

Open science policy implementation has some impli-
cations that may collide with current legal and intellec-
tual property systems. Historically, secrecy in science is
encouraged prior to patenting and maintained after

patenting, making research communication difficult.
Moreover, Gabrielsen (2020) argues that in the current
science policy, the importance of trust has decreased,
and there is a tendency toward openness and transpar-
ency. The lack of consensus on the establishment of
grace periods (as an exception, allowing inventions to be
disclosed before patent applications) has created legal
uncertainty (Wong et al., 2018). Additionally, Kelty
(2012) argues that openness is opposed by the fact that
certain fields, such as biotechnology and pharmaceuti-
cals, are dominated by patents to enhance competitive
markets. Furthermore, Kelty (2012) argues that a strong
intellectual property system requires that all concepts,
technologies, claims, or results generated be owned sepa-
rately, rather than collectively owned concepts and tech-
nologies that lead to a combination of collaboration and
competition. Moreover, open science is located between
two ethical-cultural-legal spectra, according to Oliveira
and Silva (2016): (1) the transition from a proprietary
economic paradigm that reinforces private intellectual
property rights to the paradigm of sharing and (2) the
emphasis of the new scientific paradigm based on
research data and the culture of commons.

Open Science Policies Implementation

Despite the multiple perceived benefits of open science,
such as achieving more productive, democratic, and ega-
litarian research practices, there are still issues in policy
implementation (Levin et al., 2016). Previous research
has established that there is a gap in the implementation
and adoption of open science policies (Armeni et al.,
2020; Kretser et al., 2019). Moreover, Schmidt, et al.
(2018) argue there is a challenge on communication and
implementation of institutional policies on open science.
In addition, in the open access field the same phenom-
enon occurs: Saraite Sariene et al. (2020) in their study
about open access policies in higher education conclude
that despite different policies, so far the implementation
of open access policies is still at a moderate level.

Strategies in different dimensions, such as new metrics
for science evaluation, the development of infrastructures
and legal frameworks, are essential for open science pol-
icy implementation (Santos, 2017).

A scientific communication ecosystem as an enabler of
transparency and reproducibility is a main infrastructure
of open science. This open science ecosystem implemen-
tation will need to provide tools and policies related to
sharing, interlinking, and reusability of research artefacts
(Bardi, 2018). Similarly, Rockhold et al. (2019) study
guidelines for clinical data sharing, they argue that open
data policy implementation should be done in phases.

There are several recognized reasons for this gap. For
instance, Aguinis et al. (2020) argue there is a gap
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between practice and theory in open science due to dis-
agreements between different science stakeholders.
Similarly, Levin et al. (2016) state that the implementa-
tion of open science requires a number of shifting pros-
pects for multiple stakeholders. Furthermore, Armeni
et al. (2020) identify three main reasons for this gap: the
difficulty of reaching a critical mass, the perceived cost
of change, and several disciplinary differences. In the
same way, Levin et al. (2016) argue that one of the issues
is that policies seem to refer to all research stages in dif-
ferent fields without any differentiation. Moreover,
Saraite Sariene et al. (2020) assert that the reputation of
the university seems to influence the university’s better
adoption of open access policies.

Capacity building is needed argue Fressoli and Arza
(2018) as implementing open scientific practice involves
learning new skills that are not always available to
researchers. Finally, Vicente-Saez et al. (2020) argue that
there is already a shift toward openness in the research
process. This conveyance is focusing more on the proce-
dures such as open sharing practices, open protocols,
open data sharing, or open repositories, and open invita-
tion practices while the current policies at the national,
regional, and international level tend to focus on the
openness of research outputs such as open access or open
data. Therefore, there is currently an imbalance between
open scientific practices and open science policies.

Changes the Rewards’ System in the Research
Environment to Achieve Open Science

Several studies suggest that there is a lack of incentives
for open science in the current research assessment.
Despite the fact that the vast majority of scientists sup-
port open science, few actually practice it (Heise &
Pearce, 2020). For instance, academic incentive struc-
tures should be adjusted and restructured to align with
open science policies and allow for some level of response
(Armeni et al., 2021).

The current incentive mechanism of contemporary
academia does not promote data sharing before publica-
tion (Kamoun et al., 2019). Moreover, a recognition sys-
tem different to the ‘‘publish or perish’’ approach is
needed to improve the adoption of open science (Howe
et al., 2017). In this regard, Robinson-Garcia et al. (2020)
assert that science policies should introduce metrics of
openness.

In the policy debate on the impact of competitiveness,
the issue of the university’s agenda and commercializa-
tion policy should be based on an understanding of the
specific institutional context under consideration (Walsh
& Huang, 2014). Furthermore, the commercialization of

research has become an indispensable portion of aca-
demic policy (Krishna, 2020).

Previous research has established that open science
feasibility is based on incentives (Kraker et al., 2012;
Mukherjee & Stern, 2009). Current local incentive pro-
grams do not promote these open science practices but
prevent them by incurring opportunity costs of using the
time to conduct activities that are not valued by the eva-
luation program (Fressoli & Arza, 2018). This is the rea-
son why various authors discuss the need to implement a
change in the reward’s system for open science main-
streaming. For example, Funamori (2017) argues and
proposes an integral reform of research evaluation.
Specific to the open data realm, Levin et al. (2016) rec-
ommend that due to the current conflict between trans-
parency and commercialization, a reform of promotion
and tenure policies is required to achieve open science
and, in particular, open data principles. Similarly, at a
university level, it is argued that these institutions should
also develop infrastructure and training to support, mea-
sure, and reward work that fulfils open science principles
(Howe et al., 2017).

There are also concerns over the rewards’ system in
these current regional policies as described in the litera-
ture. For instance, Schöpfel and Fabre (2019) state that
the open science policies of the European Union, major
funding agencies, and major research organizations do
not seem to raise questions about the current scientific
journal model. On the contrary, they strengthen the
function of journals to disseminate research results.
Furthermore, Burgelman et al. (2019) argue that neces-
sary changes to the reward and incentive systems for
researchers are still missing from various European open
science policies. In the same regard, according to Abadal
and Anglada (2021), the evaluation model and the need
for researchers’ habit change seem to be the biggest pit-
fall for open science.

Research proposes models for research evaluation.
For instance, Chataway et al. (2017) propose creating
their own monitoring and evaluation approach for open
science. Similarly, Kittrie et al. (2017) discuss a prize
awarded as a funding model change to incentivize open
science. This prize was useful to enhance international
collaborations and open digital content. Lastly, the most
recent research has focused on open science and its role
in research assessment. Moher et al. (2020) outline new
research assessment criteria to enhance research integrity
and advance open science practices for research institu-
tions and their funding policies. Likewise, Rice et al.
(2020) research different research assessment practices.
Finally, any type of assessment revision necessitates
international coordination and synchronization. Rentier
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(2018) makes the case that if this is not done, early adop-
ter researchers will be at a disadvantage.

Discussion

Open science is promptly becoming a mainstream issue,
with a wide variety of direct and indirect players and sta-
keholders in various nations, territories, and at the inter-
national level discussing it. In this discussion, two
distinct phases can be discerned: the first phase of con-
ceptualization of open science and its policies until
before 2015, and a second period, beginning in 2017,
with a sharp rise in research on open science policy,
which correlates to the formulation and enforcement of
open science policy in different settings. This implemen-
tation is likely to continue over the upcoming years.

This literature review has brought forward this discus-
sion by pointing out the different approaches to this
issue. The approach given to open science in the studies
has different frames. On the one side, policy framing and
its geopolitical aspects are defined as a mechanism for
the reproduction of asymmetries and epistemic govern-
ance. On the other hand, open science is framed as an
innovation catalyst, and its policies encourage its
advancement. Finally, there are also some disadvantages
of open science policies: a generalization argument of
open science may lead to disparities between researchers
and organizations that must follow open science policies
and those that do not. There are indeed conflicts between
commercialization and open science policies.

The policy literature covers various open science com-
ponents. However, there are noticeable variations between
regions and languages. The subject of open data policy is
more developed in English-language works than the other
components of open science. Open access, on the other
hand, seems to be a well-established subject in Spanish-
speaking research. Overall, this corpus seems to rely on
these two issues: open data and open access. Therefore,
open science policy work seems to focus more on open
outputs than on other aspects of the scientific process.
Certainly, the fact that open science policies research is
mostly written in a particular language and from a particu-
lar region or nation brings into doubt the concept’s pur-
ported universality. Especially, how policies based on this
concept could potentially replicate—unintentionally or
intentionally—current inequalities in terms of the difficul-
ties of conducting science in different countries and
regions, and given the political economy of the different
stakeholders in the current research infrastructure.

The major geopolitical dimensions of open science
policies described in the literature are first and foremost
its various actors and stakeholders, such as academics,
universities and research agencies, policymakers, and
research councils, and how each of these actors and

stakeholders play a unique role in institutional, state,
regional, and international open science policies.

Open science recommendations, mandates, and policies
are now being developed by some major international
organizations. This fact may have significant ramifications,
as policymaking may replicate current inequalities on a
global scale. At a regional level, the European Commission
has been proposing policy recommendations at the
regional level for many years. Open science policies have
been advocated, debated, and written at the national level
in this area, but their adoption is still lacking. The Latin
American area also has many policy proposals, but this is
not made through international organizations. In particu-
lar, in contrast to the European regional situation, Latin
American literature focuses more on case studies at the
institutional or national level, rather than on large regional
organizations supporting regional open science policies.
Another significant point to note in this area is that open
access is the foundation for open science policy since this
topic has been extensively debated, studied, and pursued in
the past in this region.

The relationship between open science and science
policy is defined by the innovation and transparency that
open science will bring to the table. However, the rela-
tionship between open science and intellectual property
law is still discussed. As the traditional innovation sys-
tem’s ability to produce income and generate social bene-
fit is dwindling. Therefore, Gold (2021) believes that the
deterioration of the innovation system could be delayed
or reversed by forming an open science collaboration.
Finally, there is currently a gap between open science
policies and their implementation. Several studies con-
tend that changing the incentive mechanism of the scien-
tific environment is critical to open science deployment.

Conclusions

Unquestionably, the debate over open science policies
and their potential implementation among various actors
and stakeholders will continue in the next years. This
review adds to the conversation by emphasizing what has
been stated about this topic in four different languages.
We hoped to create a more inclusive and balanced pic-
ture of this topic by doing so. However, the study’s lan-
guage choice is likely to be a restriction, given there is
likely to be a lot of discussion about open science policies
in different languages.

Finally, the fundamental drawback of this literature
analysis is that the papers chosen for this paper were
mostly science and technology-related. Further research
could concentrate on the literature related to open sci-
ence policy, with a particular focus on works in the
humanities and social sciences, which may lead to quite
different results.
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A. Y., & Chan, L. (2018). Framing Power: Tracing Key Dis-

courses in Open Science Policies. ELPUB. https://doi.org/

10.4000/proceedings.elpub.2018.23.hal-01816725
Ali-Khan, S. E., Harris, L. W., & Gold, E. R. (2017). Point of

view: Motivating participation in open science by examining

researcher incentives. eLife, 6, e29319. https://doi.org/

10.7554/eLife.29319.001

Search Strings and Their Results.

Database Search keywords Results

Selected
papers_
policies

Scopus TITLE-ABS-KEY
(‘‘ciencia abierta’’)

16 2

TITLE-ABS-KEY
(‘‘ciência aberta’’)

15 1

TITLE-ABS-KEY
(‘‘science ouverte’’)

7 0

TITLE-ABS-KEY
(‘‘open science’’) AND

(LIMIT-TO
(DOCTYPE, ‘‘ar’’))
AND (LIMIT-TO

(SUBJAREA, ‘‘MEDI’’)
OR LIMIT-TO

(SUBJAREA, ‘‘BIOC‘‘)
OR LIMIT-TO

(SUBJAREA, ‘‘NEUR’’)
OR LIMIT-TO

(SUBJAREA, ‘‘AGRI‘‘)
OR LIMIT-TO

(SUBJAREA, ‘‘ENVI’’)
OR LIMIT-TO

(SUBJAREA, ‘‘PHYS’’)
OR LIMIT-TO

(SUBJAREA, ‘‘EART’’)
OR LIMIT-TO

(SUBJAREA, ‘‘PHAR’’)
OR LIMIT-TO

(SUBJAREA, ‘‘CHEM’’)
OR LIMIT-TO

(SUBJAREA, ‘‘HEAL’’)
OR LIMIT-TO

(SUBJAREA, ‘‘CENG’’)
OR LIMIT-TO

(SUBJAREA, ‘‘MATE’’))

818 34

Semantic
Scholar

‘‘Ciencia abierta’’ 311 2
‘‘Ciência aberta’’ 281 0

‘‘Science ouverte’’ 211 4
‘‘Open science’’ 7,820 3

Google Scholar ‘‘Ciencia abierta’’ 13,000 0
‘‘Ciência aberta’’ 3,660 4

‘‘Science ouverte’’ 13,700 0
‘‘Open science’’ 383,000 3

‘‘politicas de ciencia
abierta’’

58 3

‘‘Open science
policies’’

567 6

‘‘open science’’ policy 147,000 4
‘‘Polı́ticas de ciência

aberta’’
49 3

‘‘Politiques de science
ouverte’’

7 1

14 SAGE Open

https://orcid.org/0000-0002-8168-4074
https://doi.org/10.6018/analesdoc.378171
https://doi.org/10.14195/978-989-26-2022-0
https://doi.org/10.14195/978-989-26-2022-0
https://doi.org/10.1016/j.obhdp.2020.02.007
https://doi.org/10.1016/j.obhdp.2020.02.007
https://doi.org/10.4000/proceedings.elpub.2018.23.hal-01816725
https://doi.org/10.4000/proceedings.elpub.2018.23.hal-01816725
https://doi.org/10.7554/eLife.29319.001
https://doi.org/10.7554/eLife.29319.001


Araujo, I. A., Souza, L. G. S., & Silva, C. M. A. (2020). LA

Referencia: A contribution to the Open Science Ecosystem

in Latin America. Ciência da Informacxão, 48(3), 165–170.
http://revista.ibict.br/ciinf/article/view/4853

Armeni, K., Brinkman, L., Carlsson, R., Eerland, A., Fijten,

R., Fondberg, R., Heininga, V. E., Heunis, S., Koh, W. Q.,

Masselink, M., Moran, N., Baoill, A. Ó., Sarafoglou, A.,
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tional Conference on the Economics of Grids, Clouds, Sys-

tems, and Services (pp. 3–6). Cham: Springer. https://

doi.org/10.1007/978-3-030-13342-9_1
Beck, S., Bergenholtz, C., Bogers, M., Brasseur, T. M., Con-

radsen, L., Di Marco, D., Distel, A. P., Bergenholtz, C.,

Dörlerj, D., Effert, A., Fecher, B., Filiou, C., Frederiksen,

L., Gillier, T., Grimpeb, C., Gruber, M., Haeussler, C.,

Heiglj, F., Hoisl, K., & .Xu, S. M. (2020). The Open Inno-

vation in Science research field: A collaborative conceptuali-

sation approach, Industry and Innovation. Industry and

Innovation, 29(2), 136–185. https://doi.org/10.1080/136627

16.2020.1792274
Bertin, P. R. B, Fortaleza, J. M., Da Silva, A. C., & Okawachi,

M. F. (2019). The Open Government partnership as a plat-

form for the advancement of Open Science in Brazil. Tran-

sinformacxão, 31, 1–10 https://doi.org/10.1590/2318-08892

01931e190020

Biesenbender, S., Petersohn, S., & Thiedig, C. (2019). Using

Current Research Information Systems (CRIS) to showcase

national and institutional research (potential): Research

information systems in the context of Open Science. Proce-

dia Computer Science, 146, 142–155. https://doi.org/10.1016/

j.procs.2019.01.089
Burgelman, J.-C., Pascu, C., Szkuta, K., Von Schomberg, R.,

Karalopoulos, A., Repanas, K., & Schouppe, M. (2019).

Open science, open data, and open scholarship: European

policies to make science fit for the twenty-first century.

Frontiers Big Data, 2, 43. https://doi.org/10.3389/

fdata.2019.00043
Caulfield, T., Harmon, S. H. E., & Joly, Y. (2012). Open science

versus commercialization: A modern research conflict? Gen-

ome Medicine, 4, 1–11. https://doi.org/10.1186/gm316
Chartron, G. (2018). Open science through the lens of the Eur-
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ation and open innovation: Systematic literature review.

Comunicar, 54, 9–18.https://doi.org/10.3916/C54-2018-01
Reichmann, S., & Wieser, B. (2022). Open science at the

science–policy interface: Bringing in the evidence? Health

Research Policy and Systems, 20, 70. https://doi.org/10.1186/

s12961-022-00867-6
Rezende, L. V. R., & Abadal, E. (2020). State of the art of Bra-

zilian Regulatory frameworks towards Open Science.

Encontros Biblio, 25, 1–25. https://doi.org/10.5007/

1518-2924.2020.e71370
Rentier, B. (2018). Open Science, the challenge of transparency.

Académie Royale de Belgique. https://orbi.uliege.be/handle/

2268/230014

16 SAGE Open

https://doi.org/10.1177/2158244020915900
http://doi.org/10.18352/lq.10157
https://doi.org/10.12688/f1000research.11232.2
https://doi.org/10.12688/f1000research.11232.2
https://doi.org/10.1177/0968533212458431
https://doi.org/10.1177/0968533212458431
https://doi.org/10.1371/journal.pbio.3000302
https://doi.org/10.1371/journal.pbio.3000302
https://doi.org/10.1057/biosoc.2012.8
https://doi.org/10.1371/journal.pbio.2002617
https://doi.org/10.1371/journal.pbio.2002617
https://doi.org/10.1504/IJTEL.2011.045454
https://doi.org/10.1007/s11948-019-00094-3
https://doi.org/10.1007/s11948-019-00094-3
https://doi.org/10.3390/JOITMC6030061
https://www.rieti.go.jp/en/publications/summary/20060005.html
https://www.rieti.go.jp/en/publications/summary/20060005.html
https://doi.org/10.1177/0162243916672071
https://doi.org/10.1177/0162243916672071
https://doi.org/10.18352/lq.10113
https://doi.org/10.18352/lq.10179
https://doi.org/10.18352/lq.10179
https://doi.org/10.1007/978-3-030-23665-6_6
https://doi.org/10.5281/zenodo.6434477
https://doi.org/10.2139/ssrn.2751741
https://doi.org/10.1371/journal.pbio.3000737
https://doi.org/10.1016/j.ijindorg.2008.11.005
https://doi.org/10.1016/j.ijindorg.2008.11.005
https://doi.org/10.22323/2.18030203
https://doi.org/10.22323/2.18030203
https://doi.org/10.5433/1981-8920.2016v21n2p5
https://doi.org/10.7717/peerj.4375
https://doi.org/10.3916/C54-2018-01
https://doi.org/10.1186/s12961-022-00867-6
https://doi.org/10.1186/s12961-022-00867-6
https://doi.org/10.5007/1518-2924.2020.e71370
https://doi.org/10.5007/1518-2924.2020.e71370
https://orbi.uliege.be/handle/2268/230014
https://orbi.uliege.be/handle/2268/230014


Rice, D. B., Raffoul, H., Ioannidis, J. P. A., & Moher, D.
(2020). Academic criteria for promotion and tenure in bio-
medical sciences faculties: Cross sectional analysis of inter-
national sample of universities. BMJ, 369, m2081. https://
doi.org/10.1136/bmj.m2081

Robinson-Garcia, N., Costas, R., & van Leeuwen, T. N.
(2020). Open Access uptake by universities worldwide.
PeerJ, 8, e9410. https://doi.org/10.7717/peerj.9410

Rockhold, F., Bromley, C., Wagner, E. K., & Buyse, M.
(2019). Open science: The open clinical trials data journey.
Clinical Trials, 16(5), 539–546. https://doi.org/10.1177/
1740774519865512

Roman, M., Liu, J., & Nyberg, T. (2018). Advancing the open
science movement through sustainable business model devel-
opment. Industry and Higher Education, 32(4), 226–234.
https://doi.org/10.1177/0950422218777913

Santos, P. X., Almedia, B. A., Elias, F. T. S., Motta, M. L.,
Guanaes, P., Jorge, V. A., Henning, P. G., & Oliveira, G.
(2017). Green Paper—Open science and open data: Mapping

and analysis of policies, infrastructures and strategies in

national and international perspective. Fiocruz. https://
www.arca.fiocruz.br/handle/icict/24117
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