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Abstract: The issue of Open Access (OA) in research is attracting growing interest both within
the scientific community and on the political scene. Some centers specializing in the production
of science indicators now include OA indicators by institution. In its 2019 ranking, the Centre
for Science and Technology Studies (CWTS) provides a ranking of institutions according to their
share of open access publications. This gives an idea of the degree of openness of institutions.
However, the fact of not taking into account the disciplinary specificities and the specialization
of the institutions makes the rankings based on the shares of the OA publications biased. We show
that open access publishing practices vary considerably by discipline. As a result, we propose
two methods of normalization of OA share; by WoS subject categories and by OST disciplines.
Normalization corrects OA’s share taking into account disciplinary practices. This allows a better
comparability of different actors.
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Abstract

The issue of Open Access (OA) in research is attracting growing interest both within the
scientific community and on the political scene. Some centers specializing in the production
of science indicators now include OA indicators by institution. In its 2019 ranking, the Centre
for Science and Technology Studies (CWTS) provides a ranking of institutions according to
their share of open access publications. This gives an idea of the degree of openness of
institutions. However, the fact of not taking into account the disciplinary specificities and the
specialization of the institutions makes the rankings based on the shares of the OA
publications biased. We show that open access publishing practices vary considerably by
discipline. As a result, we propose two methods of normalization of OA share; by WoS
subject categories and by OST disciplines. Normalization corrects OA's share taking into
account disciplinary practices. This allows a better comparability of different actors.

Introduction

The issue of Open Access (OA) in research is attracting growing interest both within the
scientific community and on the political scene. For researchers, the OA reduces barriers to
accessing research results and their use (Martin-Martin et al. 2018). The OA ensures a better
dissemination of knowledge and contributes to accelerating the development of science. The
scientific literature on the subject shows that publications in OA are much more cited than
their counterparts for whom no Open Access version is available (Antelman, 2004; Harnad et
al. 2004; Eysenbach, 2006; Piwowar et al. 2018). Thus, the academic impact of researchers
and institutions increases as the number of OA publications increases. As a result, researchers
are increasingly prone to publish in OA in order to make their results more accessible, with
the prospect of a higher and faster impact (Antelman, 2017).

For funders, the stakes are different as the OA does not necessarily mean "free" and may even
generate new costs (Borrego, 2016; Anderson, 2017a, 2017b). There are two main types of
OA publications; "Gold" and "Green" (Bjork et al. 2010; Bjork et al. 2014; Bjork, 2017).

Both types allow readers to access the full text. Gold OA covers especially Creative
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Commons licensed articles published in journals listed in the Directory of Open Access
Journals (DOAJ) (Gargouri et al., 2012; Archambault et al., 2014; Bolick, 2017). These are
journals that rely on an economic model based on "Article Processing Charges (APC)" which
are fees paid by the authors (usually via their institution). The Green OA represents articles
deposited in open archives. Some non-OA journals allow authors to submit either the version
before the peer review (Preprint) or the post-evaluation — peer reviewed — version (Post-print).
Apart from these two types, there is another category of OA called "Bronze". It includes
articles published in journals that do not have a license (Creative Commons) or an
unidentified OA status (which can be temporary) in databases. Their status can evolve over

time to become Gold or Green OA (or both at the same time).

It is important to distinguish between the status of the publication and that of the journal. A
journal can have three statuses; OA, not OA or hybrid. An OA journal publishes OA-type
articles, while a hybrid journal is a closed (fee-paying) journal that gives authors the option to
publish in OA for a fee (APC). The resulting publication will also be of the "Gold™ OA type
(Walker et al. 1998; Laakso et al. 2012, 2013; Bjork, 2016a; Martin-Martin et al. 2018). It is
possible for an article to have multiple OA statuses at the same time. For example, an article
can be published in an OA Gold journal and then deposit in a national archive (Green). More
generally, beyond the deposits made by the authors, the OA journals can fully dump their
contents in an archive like PubMed Central. It should be noted that the reliability of the data is
variable depending on the status. If the information on Gold OA can be considered reliable
because relatively stable, it is not the same for Bronze status, volatile by nature. The open
archives are fed continuously by the authors or by the journals, the information on Green OA

is, meanwhile, also quite ephemeral (Bjork, 2016a; Martin-Martin et al. 2018).

In addition to subscription costs that institutions must subscribe to (to ensure that their
researchers have access to publications) they are now more and more led to pay the costs of
publication in OA that can reach 5000 euros for one publication (Simth et al., 2017
Antelman, 2017). This amounts to paying twice for OA publications. For this reason, some
consider that the current system based on publisher subscriptions becomes anachronistic and
it is imperative to upgrade to 100% OA. The concept of the "Big Deal" then emerged to
denote the difficulty of changing the publishing market system as it works today (Schiermeier
& Mega, 2017; Anderson, 2017a; Université Konstanz, 2014; Université de Montréal, 2017).
Schimmer et al. (2015) shows that if the WoS only indexed articles (1.5 million in 2013), the
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unit cost in the current subscription system would be 5000 euros per article (the overall cost
of subscriptions is estimated at EUR 7.6 billion). While in a system that only operates
according to OA rules, the community would produce 2 million articles at a unit cost of 3800
euros (with the same budget). Hence the interest of switching to 100% OA. Several countries,
like the Netherlands, Germany and the United Kingdom have started negotiations with
publishers to find an agreement around the "Big Deal™ including subscriptions and APCs. In
France, after 13 months of negotiations, in order to limit the rise in subscription prices and
take into account APCs, the national consortium "Couperin.org" decides not to renew the
agreement with Springer since 2018, At the beginning of July 2018, under the leadership of
the French Minister of Higher Education Frédérique Vidal, France set up a National Open
Science® Plan which "makes open access mandatory for publications and data from project-

based research (financed by public funds)".

Relationships remain tense between funders (governments, research organizations, etc.) and
publishers who have a stranglehold on the world of scientific publishing, for several reasons.
First, the publishing market operates according to the rules of an oligopolistic market. A small
number of concentrated publishers who have become multinationals through mergers and
acquisitions now hold the keys to the market and influence the price of subscriptions that does
not depend on the confrontation of supply and demand. Their bargaining power is very strong
given the need for information (access to publications) of their interlocutors. Second,
publishers legally own journals; and therefore their publications whose property rights are
ceded to them by the authors (Bjork, 2016b).

Over the last ten years, the world of science has witnessed a rise in a discourse in the same
direction as that of the funders. A large scientific community agrees that research results
should be accessible not only to all researchers but also to society as a whole (Tennant et al.
2016). Since research is funded mainly by taxpayers, it is unjustified that publications are held
exclusively by multinationals, which are demanding increasingly high fees. In addition to the
immediacy of the sharing of research content, opening up science also has virtues at the
global level. Due to lack of funds, some researchers in low-income countries do not have the
same access to publications as their counterparts in high-income countries. Moving to a 100%

OA system would provide greater equity.

Thttps://www.couperin.org/services-et-prospective/grilles-d-evaluation-ressources/261-a-la-une/1333-
couperin-ne-renouvelle-pas-l-accord-national-passe-avec-springer
2 https://www.ouvrirlascience.fr/open-science/




The world of scientific publishing remains very unstable and is witnessing rapid and profound
transformations. In this context, it is imperative for policymakers and funders to have an
"overview" of open science in order to streamline their decisions and guide their arbitrations

regarding AO publications. As a result, they become the first seekers for OA indicators.

Some centers specializing in the production of science indicators now include OA indicators
by institution. In its 2019 ranking, the Centre for Science and Technology Studies (CWTS,
2019) provides a ranking of institutions according to their share of open access publications
(with all variations by type of OA). This gives an idea of the degree of openness of
institutions. However, the fact of not taking into account the disciplinary specificities and the
specialization of the institutions makes the rankings based on the OA’s share biased. Thus,
open access publishing practices vary considerably by discipline. OA's share is very high in

Fundamental Biology and much less so in Computer Science and Engineering.

The purpose of this paper is double. First, draw up an overview of the OA in the WoS
database in terms of volume, evolution and disciplinary distribution. Second, propose two
methods of normalization of OA share; by WoS subject categories and by OST disciplines.
This indicator corrects OA's share taking into account disciplinary practices. This allows a

better comparability of different actors (institutions and countries).

Data & method

Since 2014, the provider of the WoS database, Carivate Analytics (CA), retrospectively
identifies the status of OA publications. In 2017, CA signed a partnership with ImpactStory
(https://impactstory.org/) to better identify OA's status. Moreover, the data of the WoS are
enriched by the OST, particularly for the French institutions that carry out annual
identification of their publications within the framework of IPERU-OST program (Scientific
Production Indicators of Academic Research Institutions).

We calculate the Normalized Open Access Index (NOAI) for the first 50 producing countries
and for the French institutions included in the IPERU-OST program for the year 2018. In

total, 124 institutions (organizations research, universities, etc.).
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In a second step, to have an overall OA indicator by institution / country, it is possible to
calculate a weighted average by the number of publications per discipline. We then obtain the
Normalized Open Access Index (NOAI):
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i

Descriptive statistics

The WoS database contains more than 12 million publications for which Open Access status
is provided. Over the 2012-2017 period, OA publications represent 30% of the entire base.
The WoS has 5,000 journals in OA (excluding hybrid journals) out of a total of 14,000.

Figure 1: share of world Open Access publications (WoS)
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Figure 1 shows that the share of open access publications increases continuously between
2000 and 2017, reaching 31% at the end of the period, whereas the share was 14% in 2000. It

should be noted that the bulk of these publications in OA is of type "Gold" (or "Bronze

which is gradually transformed into "Gold") which is a peculiarity of WoS database.



Figure 2: share of world Open Access publications by ERC panel
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Figure 2 shows the distribution of OA publications in the ERC Panels. There is a great
disparity between the different panels as to the "practices of openness”. The share of OA
publications has increased significantly for almost all panels.

In 2015-17, the share varies between 12% for the PE6 (Computer Science and Informatics)
panel and 70% for the LS3 (Cellular and Developmental Biology) panel. Overall, the share of
OA s relatively high in the areas of "life sciences”, and low in particular in the panels of
"Social Sciences and Humanities" and "Physical Sciences and Engineering”. The Universe
Sciences (PE9) is the panel with the highest proportion of OA (46%) in these last two
domains. The rest of the panels have a lower than world average share in both periods (2000-
02 and 2015-17).



Figure 3: share of world Open Access publications by OST disciplines
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With regard to the nomenclature in 11 disciplines of the OST, like the ERC panels, the
proportion of OA publications is relatively high in fundamental biology (52%) and in medical
research (42%) and low in humanities (18%) in engineering (16%) and computer science
(11%). However, it is important to remember that these rates do not necessarily reflect the real
practices of "openness" in these disciplines. For example, OA's share would be much higher
in mathematics and physics if open archives such as ArXiv were taken into account. This
shows that it is imperative to take into account the degree of representation of the database for
this indicator and that it is essential to normalize when comparing research actors (given their

disciplinary orientations).

Figure 4: share of Open Access publications, top 20 countries
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Among the top 20 producers, the share of OA publications is very contrasting. The United
Kingdom is the country with the largest share (46%), 15% above the world average, followed
by Switzerland (43%). The United States is followed by Brazil with a similar share of OA
publications (39%). France has a slightly higher share than the world average (31%).

Figure 4 also shows that countries with a high specialization engineering, mathematics and

chemistry have low OA shares, such as Russia, China, India and Iran (OST, 2019).

Application at country and institutional levels

Figure 5 shows the rank of countries according to their share of open access publications
(abscissa axis), and their rank according to the NOAI using normalisation at OST disciplines
level (ordinate axis). The rank is in descending order. That is, the countries with the highest
OA share are to the right of axis. Rank "1" represents the country with the lowest share of
OA. The figure shows that globally the two ranks are correlated. However, the rank changes
considerably for some countries like Russia, which gains 20 places by normalizing the
proportion of OA by discipline. We also note that a number of low-income countries

specializing in low-OA share disciplines are moving up in ranking with the normalization.

Figure 5: rank of countries by OA and NOAI (normalization by OST
disciplines)
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Although France is very specialized in mathematics, it loses some places in the ranking on the
normalized indicator. This could be explained by the fact that France has a relatively more
diversify disciplinary profile, unlike low-income countries with disciplinary profiles that are
very much oriented towards one or two disciplines. The United Kingdom keeps its first place

on both indicators.

Figure 6: rank of countries by OA and NOAI (normalization by WoS subject
categories)
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The normalization at the level of the 255 WoS subject categories shows some differences
compared to OST disciplines based normalization (Figure 6). Some countries keep their
position regardless of the method of normalization (United Kingdom, France, etc.), while
others change their position like Russia losing 5 places and Turkey move up by 9. Overall the

ranks remain substantially similar on both types of normalization.



Figure 7: rank of institutions by OA and NOAI (normalization by WoS
subject categories)
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Figure 7 shows that there is a large variation in ranking according to the indicator used, in

particular for certain institutions®. The figure shows that a good part of schools of engineering

and specialized institutions in engineering, computer science or social sciences and

humanities are located to the left of the bisector. That is, they gain rank after normalization of

share of OA publications. In contrast, institutions to the right of the bisector are more oriented

towards basic biology, applied biology-ecology, and medicine. The two rankings nevertheless

remain globally correlated (the correlation coefficient is equal to 0.68).

3 For confidentiality reasons, we cannoft display the institution's names.



Figure 8: rank of institutions by OA and NOAI (normalization by OST
disciplines)
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Figure 8 shows that when normalization is carried out by OST disciplines, rank changes are
relatively less important. The correlation coefficient of the two ranks (OA share and NOAI) is
higher (0.85).

Conclusion

Through this paper, we have shown that OA publishing practices vary by discipline. The rate
of "openness" is relatively high in the disciplines of life sciences such as basic biology or
medicine. The rate is much lower in engineering or computer science.

When it comes to making institutional (or country) comparisons it is imperative to take into
account their disciplinary specificities and their specialization. The normalized indicator
"NOAI" proposed in this paper consists in reporting at first the share of OA publications in a
given discipline for an actor (institution, country, etc.) on the same part at the world level. In a
second step, calculate a weighted average of normalized OA shares by discipline. This allows

having an overall indicator of OA corrected for disciplinary differences in terms of openness.



Two levels of aggregation are used for normalization. A more general level of aggregation
comprising 11 disciplines (OST nomenclature). And a fine aggregation level represented by
the 255 disciplinary categories of the WoS database. The results indicate that the

normalization obtained using the second level allows for better accuracy.

Limitations

. The results are for the year 2016 and may be relatively volatile, especially for smaller
institutions (use instead periods).

. The shares of OA do not necessarily reflect the true practices of the disciplines, but rather
give an image of the base WoS. Normalization allows making a correction (that remains
insufficient).

. There needs to be more discussion about the type of account to use. Geographical fractioning

does not conceptually make much sense for this indicator (but allows making sums).
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Appendices

OST’s disciplines

Major disciplines

Abbreviations

Applied biology - Ecology | App. Bio. - Eco.
Fundamental biology Fund. bio.
Chemistry Chemistry
Computer science Comp. Sc.
Mathematics Maths

Physics Physics
Medical research Medical R.
Engineering Engineering
Earth sciences — Earth sc., Astro.
Humanities Humanities
Social sciences Soc. Sc.




3.

ERC Panels

ID Wording

SH1 Individuals, Markets and Organizations

SH2 Institutions, Values, Environment and Space

SH3 The Social World, Diversity, Population

SH4 The Human Mind and Its Complexity

SHS Cultures and Cultural Production

SHé The Study of the Human Past

PE1 Mathematics

PE2 Fundamental Constituents of Matter

BES) Condensed Matter Physics

PE4 Physical and Analytical Chemical Sciences

EES) Synthetic Chemistry and Materials

PE6 Computer Science and Informatics

PE7 Systems and Communication Engineering

PE8 Products and Processes Engineering

PE? Universe Sciences

PET0 Earth System Science

LST Molecu!cnr Biology, Biochemistry, Structural Biology and Molecular
Biophysics

LS2 Genetics, 'Omics’, Bioinformatics and Systems Biology

LS3 Cellular and Developmental Biology

LS4 Physiology, Pathophysiology and Endocrinology

LS5 Neuroscience and Neural Disorders

LS6 Immunity and Infection

Ls7 Applied Medical Technologies, Diagnostics, Therapies and Public
Health

LS8 Ecology, Evolution and Environmental Biology

1S9 Applied Life Sciences, Biotechnology, and Molecular and

Biosystems Engineering




