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The benefits of Open Science:

Evidence for claims made in the NWO animation on
“Open Science”

Hans de Jonge, Dutch Research Council NWO (ORCID), Maria Cruz, Dutch Research Council NWO
(ORCID)

The Dutch Research Council (NWO) has been a strong supporter of Open Science for many years. In 2020 we
commissioned the production of a very short (1.30 minute) animation to explain what Open Science is about
and why NWO thinks it is so important. The video can be viewed on the NWO website:
www.nwo.nl/openscience. In this document we provide the references to scholarly literature that support the
claims made in the video about the benefits of Open Science.

“Open access publications are more visible, easier to find and thus get cited more”.

There is a large body of knowledge that studied the effect of open access availability of publications on the use
of those publications in terms of readership and citations. The so-called “citation advantage” (open access
articles are cited more often than equivalent closed access articles) has been reported first in 2001 (Lawrence,
2001). Although there have been studies that questioned this citation advantage (Davis, 2011), the general
understanding is that open access papers do in fact gain more citations than those behind paywalls and reach a
considerably broader readership.

There have been several bibliographic studies that have attempted to bring together the research on the topic.
Swan (2010) lists 27 studies finding a positive OA advantage and 4 studies with no advantage or no
disadvantage. Sparc Europe’s OpCit project (SPARC-Europe 2016) found a total of 70 studies on the citation
advantage of which 46 found a citation advantage. More recent research (Wang et al., 2015) has shown that
open access papers are not only cited more but also downloaded more and during a longer period and with
increased social media visibility.

More recent research (Emery et al., 2017)(Springer Nature et al., 2020) confirms similar benefits for open
access books, namely increased findability on the internet, more citations and increased readership across

more countries.

“Sharing data fosters new collaborations and leads to more reliable and transparent research”.

Several papers across disciplines over the last decade consistently show a positive association between data
sharing and citations: in disciplines as varied as cancer microarray trials (Piwowar et al., 2007), gene expression
microarrays (Piwowar & Vision, 2013), astrophysics (Drachen et al., 2016; Henneken & Accomazzi, 2011),
paleooceanography (Sears, 2011), and peace and conflict studies (de Mesquita et al., 2003) data sharing has
been shown to be positively associated with citations. These studies typically find a citation advantage of 20%
to 40%. Christensen et al. (2019) confirms these findings across disciplines by looking at data-sharing policies
of 17 high impact journals.

How sharing data leads to more collaborations is less well studied. A compelling example related to the work
of ecologist Thomas Crowther can be found in (Popkin, 2019). A case study of motivations in astrophysics
(Zuiderwijk & Spiers, 2019) shows that collaboration (including new collaboration opportunities resulting from
openly shared data) was one of the factors driving researchers to openly share research data. The results in this
study are based on interviews with nine astrophysicists based at a single university department in the UK.
However, a more recent systematic literature review to analyze factors influencing open research data
adoption (Zuiderwijk et al., 2020) finds that researchers are driven to openly share their data both for possible
collaboration and network opportunities. For example, openly sharing data creates ample opportunities to
participate in new international projects, widening local scientists’ networks (Arza & Fressoli, 2018) and allows
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networking with other scientists for various interdisciplinary studies (Enke et al., 2012). And data sharing
enhances the potential for collaboration among scholars with similar research interests (Harper & Kim, 2018
;Zuiderwijk & Spiers, 2019). Zuiderwijk (2020) also finds that open data reuse allows proactive collaboration
across diverse groups: “when a researcher finds out that another researcher has openly shared data on a topic
that is of interest to both of them, they might start collaborating on the use of the shared data”.

Many journals and research funders nowadays have data sharing policies. PlosOne is a journal with one of the
strictest policies. The ambition to increase transparency, reliability and replicability of research outcomes is an
important driver for these policies. Studies like those of Wallach (Wallach et al., 2018) show that indeed the
reproducibility of biomedical research has increased as a result of open access data policies.

“Open Science leads to better science. But also to more impactful science as everyone is able to access and
reuse your results. That can be other researchers and professionals like teachers and health practitioners,
but also companies that want to innovate”

Implications of open access in non-academic contexts (e.g. medical practice, policymaking, patient advocacy
and citizen science) are at the basis of a lot of the open access advocacy work. Indeed (ElSabry, 2017; ElSabry &
Sumikura, 2020) shows that many open access policies of funding agencies are motivated by the expected
social and economic benefits of open access. There has not been a lot of original research to substantiate these
claims. Mostly because it is methodologically challenging to measure non-academic use of scientific literature
and its impact. A recent meta-study by Elsabry (Elsabry, 2017) lists a total of 53 papers about the societal
benefit of Open Access and reports on potential benefits for industry researchers, policymaker, NGO’s, patient
groups, practioners like medical professionals and independent researchers.

There has been quite some research that made the case for the economic benefits of open access (Houghton &
Sheehan, 2009). In the UK much of the advocacy for open access has been underpinned by referring to the
work of the distinguished economic historian Joel Mokyr (Mokyr, 2004) who has argued that one of the reasons
why Britain has seen an early industrial revolution in the 18t century was the very rich and effective
infrastructure to freely communicate new ideas (Willets, 2003).

The claims that open access leads to economic benefits is closely linked to arguments that academic research is
a common good which is publicly funded and therefore ought to be in the public domain. This “moral” case for
open access has been further developed by (Bacevic & Muellerleile, 2018); (Willinsky, 2006). Organizations
such as UNESCO have made the case for open access based on a social justice philosophy: the fundamental
human right to access scholarly literature ((UNESCO, 2019).
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