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INTRODUCTION

The exchange of knowledge between scientists; the
open discussion of applied methods, theories, and
models; and the independent verification of results are
some of the fundamental principles of the develop-
ment of science. Initially, these functions were per-
formed by professional scientific communities, in
which researchers could openly discuss with col-
leagues on various topics related to a particular theory,
experiment, and formulate conclusions. With the
development of book printing, such discussions
migrated to scientific publications, or community-dis-
tributed magazines in which articles discussing various
scientific achievements were published, and any inter-
ested researcher could become familiar with them, try
to confirm the provisions set out in them or refute
them, using the same mechanism for the publication
of scientific articles.

This practice of obtaining, confirming or refuting,
and accumulating scientific knowledge has survived to
this day. Moreover, over time, managers who admin-
istered funding for various fields of science began to
desire to be able to measure the development of scien-
tific areas using quantitative indicators [1]. As a result,
the concept emerged that the end product of scientists’
research is published in scientific articles. Thus, the
need for scientists to become familiar with scientific
articles in areas of interest to them and the opportunity
to publish in scientific journals have become necessary
conditions for the development of scientific knowl-
edge.

In agreement with the postulate that science has no
boundaries and knowledge is accumulated in the
interest of all humanity, it is obvious that for the sus-
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tainable development of science it is necessary to
ensure access to scientific publications for absolutely
all scientists, regardless of their nationality, political
views, financial capabilities, etc.

For a long time, libraries have provided scientists
with access to scientific publications by purchasing
periodicals and making them available to readers.
However, in the second half of the twentieth century,
an irreversible process of commercialization of the sci-
entific periodicals market began when such commer-
cial publishing houses as Springer (Germany) and
Elsevier (the Netherlands), began to buy the rights to
scientific journals from small organizations. They
combined these journals into packages, inviting librar-
ies to purchase these packages as a whole, which
forced libraries to buy not only those publications in
which they were interested but all of the others
included in the package as well. This inevitably led to
an increase in subscription costs. This approach to
increasing the size of packages and their cost is called
the Big Deal [2]. In particular, according to research
[3], the price of subscription to scientific journals in
the USA from 1984 to 2001 increased by 651.6% for
journals on zoology, by 614.0% for journals on chem-
istry and physics, and by 578.6% for journals on med-
icine.

A paradoxical situation has arisen that experts call
“double payment,” when the state allocates money for
research resulting in publications in scientific journals
and then the state is forced to purchase these journals
from commercial companies to provide scientists with
up-to-date information [4].

Due to the widespread availability of high-speed
internet connections, leading publishers, instead of
packages of printed versions of magazines are now
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offering subscriptions to access electronic versions of
magazines. Libraries and research institutions have
begun to join consortia to purchase subscriptions to
the packages that they needed for the benefit of the
consortium. This was explained by the following logic:
the larger the size of the consortium, the lower the
subscription cost for an individual member of the con-
sortium. Scaling this logic could ultimately lead to the
emergence of a single operator in the country that
would purchase subscription access for the benefit of
all scientific organizations in the country.

Since 2005, within the framework of federal target
programs to support priority areas of the development
of the scientific and technological complex of the Rus-
sian Federation, the Ministry of Education and Sci-
ence of the Russian Federation has provided targeted
funding for subscriptions to foreign electronic
resources. The following were described as executors
of government contracts to provide access to foreign
scientific information during different periods [5]:

* in 2005—2013, the NEICON consortium;

* in 2014—2019, the State Public Scientific and
Technical Library (SPNTL) of Russia;

* from 2020 to the present, the Russian Founda-
tion for Basic Research (RFBR), which, by Decree of
the Government of the Russian Federation of July 29,
2022 No. 1357, was renamed the Russian Center for

Scientific Information (RCNI).!

According to the RCSR reports, the cost of licens-
ing and sublicensing agreements for access to elec-
tronic publications and scientific information
resources in the interests of Russian scientists
amounted to 3,555.88 million rubles in 2020 [6],
3733.7 million rubles in 2021 [7], and 4918.87 million
rubles in 2022 [8].

These data show that the cost to the government of
providing access to electronic resources is increasing
from year to year. In addition, by acquiring access to
publications and not the publications themselves, new
risks appear, which in the legal literature are called end
of ownership [9], whereby access to certain subscribed
electronic resources are closed due to various factors:
for example, the geopolitical situation, from sanctions
imposed by some countries on others, from lack of
funding, etc.

This contradicts the original principles of the
development of science in the framework of all
humanity: openness, limitlessness, comprehensive,
and unhindered access to current scientific informa-
tion. In addition, most scientific research is funded by
the government, such that the results of this research,
in particular scientific publications in journals, are in

! Decree of the Government of the Russian Federation of July 29,
2022 No. 1357 “On the federal state budgetary institution “Rus-
sian Center for Scientific Information.” http://publica-
tion.pravo.gov.ru/Document/View,/0001202208020006?range-
Size=1. Cited July 28, 2023.
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the public domain and should be available to everyone.
Here, a movement for the provision of open access to sci-
entific publications arose and developed [10].

The journal crisis, of course, had a decisive impact
on the development of open access ideas, but, in addi-
tion to this, experts have identified several other types
of reasons: economic and managerial ones, the devel-
opment of electronic publishing and new network
technologies, and social motives [2].

OPEN ACCESS

It is generally accepted that the starting point for
the movement to open access for scientific publica-
tions was the Budapest Open Access Initiative,
adopted on February 14, 2002 following a conference
convened by the Open Society Institute Foundation
[11]. The initiative proposed using modern technolo-
gies, in particular the internet, for free publication by
scientists of the fruits of their labors for the unhin-
dered dissemination of new knowledge.

The Budapest Initiative was intended primarily to
provide access to peer-reviewed journal articles for
everyone. However, it also making other materials
open access, such as non-peer-reviewed preprints,
which would allow scientists to quickly publish their
results and receive feedback from peers.

To achieve this goal, two complementary tools
were proposed [12]:

(1) creation of open archives in which scientists
could freely post their publications, documents, data,
etc. It was understood that along with this, software
tools would be developed that would allow the
exchange of information between archives, aggrega-
tion of metadata, and searches in a distributed system
of open archives;

(2) creation of a new generation of alternative jour-
nals intended to disseminate knowledge without any
restrictions. To provide financial support for such
journals, it was proposed to use donations from indi-
viduals and foundations, attract funding from univer-
sities and the state, and develop a system of additional
paid services that would be provided by journals based
on scientific publications.

To date, the Budapest Open Access Initiative has
been signed by 1573 organizations and 6765 individu-
als.

On October 22, 2003, in furtherance of the ideas of
the Budapest Open Access Initiative [13], the Berlin
Declaration on Open Access to Scientific and
Humanitarian Knowledge was published, which for-
mulated the requirements for open access publications
and actions aimed at supporting the further develop-
ment of open access principles access.

The Berlin Declaration was originally signed by
19 representatives of various scientific and research
organizations [14]. They agreed that the Berlin Open
Access Conference would be held annually. At the
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Fig. 1. Dynamics of growth of Russian repositories in Open DOAR in 2007—2023.

Berlin Conference, which took place on June 6—7,
2023, all delegations present at the meeting adopted a
statement consisting of the following points [15]:

(1) The global transition to open access must move
at a much faster pace.

(2) Inequality is incompatible with scientific pub-
lishing.

(3) Academic self-governance is an imperative in
scientific publishing.

(4) The author’s choice to grant a set of rights, as
well as the copyright to publish, must be fully sup-
ported by legal instruments and not be limited by pub-
lishing houses.

One argument made by scientists for making their
scientific publications open access is that articles pub-
lished in open access receive more citations than arti-
cles that are published in subscription journals. Some
studies have confirmed this assumption [16]. How-
ever, there are scientists who have come to opposite
conclusions [17]. The fact is that in different fields of
science, information becomes outdated at different
rates, which is why approaches to the use of citations
vary depending on the thematic specialization [18].
Therefore, the result of the given study are greatly
influenced by the choice of the time interval during
which the citation of publications is analyzed. Some
scientists suggest that articles published in open access
have a higher initial citation rate, but over time this fig-
ure 1 levels off [19], as it is generally accepted that arti-
cles published in journals available by subscription are
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more authoritative and for this reason they are cited
more often [20].

Data Available through Open Access

The Budapest Open Access Initiative initially
declared that it was necessary to develop two areas:
open access archives and a new type of scientific jour-
nals for publishing articles [21]. Subsequently, it was
found that for managers administering the distribution
of finances in various areas of scientific research,
access to bibliometric databases that store information
about the citation of scientific articles of some scien-
tists by others, are of great interest [22]. In this regard,
with respect to data available through open access,
there are three main types:

(1) scientific archives, which primarily house non-
peer-reviewed publications and related data;

(2) bibliometric databases; and

(3) publications in peer-reviewed scientific jour-
nals.

Scientific Archives

The publication of an article in a scientific journal
is a long and labor-intensive process, as in high-qual-
ity journals, the article undergoes strict peer review
(excluded from consideration are so-called “preda-
tory” journals that are willing to quickly publish an
article for a fee without peer review or using only self-
review [23]). Most often, reviewing takes several

No.1 2024
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months, sometimes this period can increase to several
years [24]. In addition, at the reviewing stage, up to
70% of manuscripts received by the editor may be
eliminated [25]. In this regard, scientists need a mech-
anism through which they can quickly publish their
results. This mechanism is the publicly accessible
open archives of scientific information, or open access
repositories.

In such repositories, scientists can place preprints
to secure their leading position in a certain area of
research, in the form of articles that have not yet been
peer-reviewed and therefore not published (deposits),
the data necessary for reproducing and verifying their
research, and audio and video materials that may be
impossible to publish in scientific journals.

Traditionally, repositories are usually divided
into [26]:

+ institutional: repositories created by research
organizations to house materials from their employ-
ees. Such repositories are created by institutions to
confirm the significance of the institute and to record
and control the scientific research carried out in the
organization;

» thematic: repositories that accumulate materials
on a specific topic, regardless of the scientist’s place of
employment; and

» general purpose: repositories that are not limited
to any topic and are not associated with an institution.

The Open Archives Initiative (OAI) standards have
been developed that the repository must comply with
to ensure interoperability with other systems, which
will ensure the effective dissemination of information,
as well as the creation of services based on content
stored in scientific archives. One of the main standards
of this initiative is a protocol for collecting metadata,
the Protocol for Metadata Harvesting (OAI-PMH)
[27]. Using this protocol, it is possible to aggregate
data stored in various repositories and organize a
search with subsequent access to the data, regardless of
the repository that they are physically located in,
thereby implementing a hybrid model for the func-
tioning of scientific archives: distributed storage with
dedicated central nodes, performing indexing and
searching in various repositories.

Several software platforms have been developed
that can be used to organize and administer an open
repository. Most of these platforms are standards com-
pliant with OAI, so anyone who wants to organize a sci-
entific archive can choose the best-suited platform.
Among the most common software platforms are:
DSpace, Eprints, WEKO, and Digital Commons [28].

There are also two well-known registries of open
repositories designed to register scientific archives,
collect information about them and disseminate this
information to the scientific community: Registry of
Open Access Repositories (ROAR) [29] and Directory
of Open Access Repositories (OpenDOAR) [30]. As of
July 21, 2023, ROAR contains information on 4725
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repositories, and OpenDOAR has information on
6036. According to ROAR, there are 67 repositories in
Russia, and according to OpenDOAR, there are 50.
The dynamics of growth of Russian repositories in
OpenDOAR shown in the figure.

According to OpenDOAR, two-thirds (66%) of
repositories in Russia operate under the control of the
software platform DSpace; 41 repositories contain
information on social sciences; 38 on medical sci-
ences; 36 on humanities, mathematics, and techno-
logical studies; and 35 on arts and engineering [31].

In 2011, a study was conducted on the attitude of
scientists towards open repositories of scientific infor-
mation [32], which showed that scientists prefer to
learn about the research of their colleagues from open
scientific archives, although they are not very keen to
publish their own work in them. This is partly because
scientists place a higher value on their publications in
scientific journals that have been peer-reviewed than
on the information they make available on their own
without prior peer review. As a result, repositories are
secondary to publications in scientific journals,
although they have the potential to develop as a plat-
form for the exchange of scientific data, which is not
taken into account in reporting but is of interest for
information saturation [33].

Bibliometric Databases

Over the last decade, through the efforts of the
Ministry of Science and Higher Education of the Rus-
sian Federation and various foundations issuing grants
for research, our country has built a system for assess-
ing scientific work that relies heavily on bibliometric
indicators of individual employees and organizations
as a whole. In accordance with this system, it is cus-
tomary to take into account various indicators: the
number of publications, the number of co-authors,
the number of affiliations, the Hirsch index, the
impact factor (quartile, decile, percentile, etc.) of the
journal in which an article is published, the number of
links to published articles, lack of self-citations, etc.
All these indicators were selected from two non-Rus-
sian databases: Web of Science (owned by Clarivate)
and Scopus (owned by Elsevier), which were available
to all scientific organizations in Russia through the
mechanism of national and centralized subscription.

These commercial databases, which are owned by
non-Russian companies, have been periodically criti-
cized due to their focus mainly on journal articles and
insufficient coverage of other scientific publications,
but methods for assessing the activities of organiza-
tions, dissertation councils, grant applications, and
reports developed by The Ministry of Education and
Science of Russia, the Higher Attestation Commis-
sion, and grant funds are based on the use of precisely
these databases because in 2012 the Decree of the
President of the Russian Federation of May 7, 2012
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No. 599 “On measures to implement state policy in
the field of education and science” was signed, in
according to which it was necessary to ensure “an
increase by 2015 in the share of publications by Rus-
sian researchers in the total number of publications in
world scientific journals indexed in the WEB of Sci-

ence database to 2.44 percent.”?

There was practically no alternative to the use of
the Web of Science as the main source of bibliometric
information. However, in May 2022, access to this
database was closed to scientists from Russia, and in
January 2023, access to the Scopus database was also
stopped [34]. Thus, the issue of using open bibliomet-
ric systems has become more acute.

It is necessary to mention that in 2010 the OpenCi-
tations project appeared, the main goal of which was to
make possible the free publication of bibliography in a
format convenient for machine processing [35]. The
main achievement of this project is the creation,
maintenance, and filling of an open repository of data
on citations in scientific publications. At the initial
stage of preparation of this repository, scientific arti-
cles on medicine were used, which were available in
the public domain. Subsequently, software was devel-
oped to automate the process of filling this repository.
Since April 2017 OpenCitations became one of the six
founders of the Initiative for Open Citations (140C),
the main goal of which is to ensure the accessibility of
citation data, taking into account the principles of
structure, openness, and separability [36].

Here, structured refers to the fact that data on each
publication and its citations are presented in a
machine-readable format, so that the information can
be processed by software. The principle of separability
means that citation data is available and can be ana-
lyzed without the need to access the text of the articles
in which those citations are given. Openness means
that citation data are available to everyone without
restriction and can be used to create higher-level ser-
vices.

Partly thanks to this approach to the use of data and
the developments of certain systems to create new ser-
vices, over the last twenty years, a number of polythe-
matic bibliographic databases have appeared that dif-
fer from each other in terms of coverage, types of
stored data, and functionality provided. In particular,
the following systems can be distinguished: Google
Scholar (year of foundation, 2004), AMminer (2006),
Lens (2013), Scilit (2014), Semantic Scholar (2015),
Microsoft Academic (2016), Dimensions (2018),
scite_ (2019), MyRA (2019), Exaly (2022), and Ope-
nAlex (2022). According to a review of the functional-
ity and content of these databases, systems such as
Lens, Dimensions, and OpenAlex contain informa-

2 Decree of the President of the Russian Federation of May 7,
2012 no. 599 “On measures to implement state policy in the
field of education and science”, Rossiiskaya Gazeta, 2012, Sep-
tember 5, no. 102.
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tion on citation lists, which, as already noted, is
important for bibliometric analysis [37].

Research indicates that as early as 2021, the
amount of citation data available using open data sys-
tems will reach parity with data from the data systems
Web of Science and Scopus [38]. Thus, a free, open
alternative to proprietary systems has appeared in the
world, with the help of which it is possible to solve var-
ious bibliometric problems, in particular, to assess the
publication activity of individual employees, teams of
authors, or entire organizations and institutions.

Publications in Peer-Reviewed Journals

The rise in subscription prices for publishers is
explained by the fact that, in addition to the costs of
printing services for the distribution of printed materi-
als and maintaining the network infrastructure for
subscription to electronic versions of journals, they are
forced to spend huge amounts of money on reviewing
articles that are received by editorial offices. Since the
number of articles grows from year to year [39], the
cost to publishers of ensuring the quality of published
articles increase, which is compensated for by the
increase in subscription costs.

The work of reviewers, as well as teams of editorial
boards of journals, must be paid. If a publisher pub-
lishes all journals open access, losing the opportunity
to receive money for the printed version or for provid-
ing access to the electronic version, then it will be
forced to make money in some other way.

One such way is to provide services for translating
articles into other languages for publication in so-
called translation journals. There is an assumption
that an article in English will be read and, accordingly,
cited by a much larger number of people than the same
article, for example, in Russian. In this regard, in par-
allel with journals in Russian, publishing houses
sometimes create exactly the same journals in English,
charging authors a fee for translating an article from
Russian into English and publishing the translated
article in the English version of the journal. Because
the translation of the article is paid for by the author,
who either receives a salary from the state or uses grant
money received by him for this purpose, then instead
of the already mentioned problem of double payment
for the publication of an article and access to it, a triple
problem arises: the state pays for the work of the scien-
tist who publishes the article, the translation of this
article into a foreign language for the translated ver-
sion of the journal, and a subscription to access the
electronic version of the journal in which the trans-
lated article will ultimately be published.

Having identified the mechanism for receiving
money from authors for translating their articles into
other languages, in conditions of open access, publish-
ing houses quite logically shift the burden of costs
from consumers of their products (readers) to content

No.1 2024
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providers for their journals (authors) [40]. There are,
of course, publishers that do not charge money from
either readers or authors (the so-called “diamond” or
“platinum” type of open access [11]), but often pub-
lishers require authors to pay an article processing
charge in exchange for their article being published in
open access [41]. The cost of this service in high-rank-
ing journals is quite high, reaching several thousand
dollars per article [42]. The state is forced to pay this
amount for the article to be made publicly available.

What is open access? The Budapest Initiative
defines open access as access that allows the free read-
ing of an article, as well as its secondary use: indexing
content, downloading an article using software, or
using content for any other legal purpose. There are
other definitions that interpret open access only as the
ability to read scientific literature online [43]. The third
type of open access definition requires that open access
articles be digital, accessible online, and free [44].

Taking advantage of the fact that the range of for-
mulations of the concept of open access is quite wide,
publishing houses require authors to sign their own
versions of licensing agreements, which clearly state
who has what rights to the published article. Experts
conditionally divide these license agreements into sev-
eral types [45]:

* libre: the user can read the article, as well as reuse
it by indexing it, downloading it using software,
archiving it, and working with the text in any legal way;

+ gratis: the user can only read the article online;

» gold: the article is published in the so-called
“open journal,” a journal in which the user can read all
of the open articles on the publishing house’s website;

+ green: the article is published in a journal that is
available for a fee, but the author is allowed to inde-
pendently publish this article in an open repository;

* bronze: the article is available on the publisher’s
website, but there is no document clearly describing
the mode of its use;

* hybrid: the article is published in a journal that is
available for a fee, but the publisher makes it freely
available under an open license; and

* deferred: this type is similar to the hybrid type,
but with one difference, namely, that the publishing
house does not place the article in the public domain
immediately but after a certain time, which is called
the embargo period.

Research shows [45] that 27.9% of articles feature
some type of open access. Moreover, the majority
(58%) of these articles were published using the bronze
type, the hybrid type was used in 12.9% of articles pub-
lished in open access, the gold type was used in 11.5% of
articles, and the green type was used in 17.2%.

To streamline the open access publishing market,
cOALition S, consisting of organizations that fund sci-
entific research, was formed in the European Union in
2018 [46]. This coalition advocates for all government-

SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 51 No. 1

funded research results to be made publicly available.
On September 4, 2018, the coalition published Plan S,
according to which, by 2020, all scientists receiving
government research money are required to post their
results in the public domain [47].

Plan S was developed according to 10 principles [48].

(1) Authors retain the rights to their publications;
copyrights are not transferred to publishers.

(2) Criteria for open access journals and platforms
must be defined.

(3) The creation of open access platforms should be
encouraged by coalition members.

(4) Researchers do not have to pay for the publica-
tion of materials; sponsors or organizations in which
these researchers work must pay for them.

(5) The fee should be standardized and limited.

(6) There must be an open access policy and every-
one must act in concert within that policy.

(7) For books and monographs, the effective date
of Plan S may be delayed.

(8) The importance of open repositories is recog-
nized.

(9) The hybrid type of open access is considered
noncompliant with Plan S.

(10) Coalition members must monitor compliance
with Plan S and punish violations.

Plan S has both supporters and opponents. Its main
opponents, of course, are publishing houses, which
claim that the implementation of Plan S will lead to a
deterioration in the quality of peer review, a decrease
in the number of publications, and a reduction in the
dissemination of scientific research results. Surpris-
ingly, Plan S has been opposed by some academic
researchers, who claim that they support the idea of
open access, but also believe that the proposed plan
has weaknesses [49]. Outside Europe, attitudes
towards Plan S also vary greatly [50].

CONCLUSIONS

Scientific research has always implied openness, as
only those results that can be freely discussed, criti-
cized, reproduced by other scientists, and used in sub-
sequent research can be considered scientific. Pub-
lishers that monopolize the market for scientific peri-
odicals certainly contribute to the process of
improving the quality of scientific publications, but at
the same time, they create barriers to access to them,
which contradicts the original principles of the dis-
semination of scientific knowledge.

At this stage, we are observing a certain transition
process when the scientific community is trying to
develop new approaches to the accumulation and
exchange of scientific achievements using modern
technologies [51]. At the same time, the interests of
many players are affected, which has led to certain
conflicts in this area. Resolving the accumulated
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problems will most likely require a significant trans-
formation at the interstate level of established rules,
policies for allocating funding for research, ethics and
culture of scientific communications, copyright legis-
lation, etc.
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