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Abstract

As the open access movement has gained widespread popularity in the scientific commu-
nity, academic publishers have gradually adapted to the new environment. The pioneer
open access journals have turned themselves into megajournals, and the subscription-based
publishers have established open access branches and have turned subscription-based jour-
nals into hybrid ones. Maybe the most dramatic outcome of the open access boom is the
market entry of such fast-growing open access publishers as Frontiers and Multidiscipli-
nary Digital Publishing Institute (MDPI). By 2021, in terms of the number of papers pub-
lished, MDPI has become one of the largest academic publishers worldwide. However, the
publisher’s market shares across countries and regions show an uneven pattern. Whereas
in such scientific powers as the United States and China, MDPI has remained a relatively
small-scale player, it has gained a high market share in Europe, particularly in the Cen-
tral and Eastern European (CEE) countries. In 2021, 28 percent of the SCI/SSCI papers
authored/co-authored by researchers from CEE countries were published in MDPI jour-
nals, a share that was as high as the combined share of papers published by Elsevier and
Springer Nature, the two largest academic publishers in the world. This paper seeks to find
an explanation for the extensively growing share of MDPI in the publication outputs of
CEE countries by choosing Hungary as a case study. To do this, by employing data anal-
ysis, some unique features of MDPI will be revealed. Then, we will present the results
of a questionnaire survey conducted among Hungary-based researchers regarding MDPI
and the factors that motivated them to publish in MDPI journals. Our results show that
researchers generally consider MDPI journals’ sufficiently prestigious, emphasizing the
importance of the inclusion of MDPI journals in Scopus and Web of Science databases and
their high ranks and impacts. However, most researchers posit that the quick turnaround
time that MDPI journals offer is the top driver of publishing in such journals.
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Introduction

Since the early 1990s, open access publishing has become an increasingly popular way
of disseminating research findings (Bjork & Solomon, 2012a). Compared to the publish-
ers and journals operating according to the traditional subscription-based business model,
open access publishers and journals do not impose subscriptions, licensing fees, and pay-
per-view fees, but remove licensing restrictions and, in most cases, allow authors to retain
the copyright (Suber, 2019). According to a report issued by Frontiers, in 2017, 16 percent
of peer-reviewed papers worldwide were published in fully open access journals (Frontiers,
2018), whereas, according to Pinfield and Johnson (2018), in 2016, 25 percent of peer-
reviewed papers located in Scopus was available in an open access form. A recent report
by Pollock and Michael (2021) estimates that in 2020, 36 percent of all scholarly articles
were published as paid-for open access. Publishing in open access journals is also fostered
by major funders such as the National Institutes of Health and the Wellcome Trust require
their grantees to publish the research results in open access journals or deposit them in
open access repositories (Bjork & Solomon, 2012a). Furthermore, the open access move-
ment might receive additional impetus as an outcome of the launching of Plan S, an ini-
tiative of cOAlition S, a consortium of leading research funders (Van Noorden, 2020). It
must be noted that in 2020, ERC, one of the most reputed research funders in Europe,
announced its withdrawal from cOAlition S. However, ERC’s decision will most probably
not jeopardize the further development of the open access movement because the funder
expressed its commitment to support open access, but independently from cOAlition S.!
Overall, the share of papers published in an open access way in the global publication out-
put has significantly increased in the past decades, and the trend will expectedly continue
(see, for example, Laakso et al., 2011; Piwowar et al., 2018; Simard et al., 2020).

As open access has gained tremendous support from the scientific community in the
past decades, many open access publishers have been established and many fully open
access journals have been launched (see, for example, Asai, 2020). Bjork and Solomon
(2012b) point out that in the early 2000s, BioMed Central and Public Library of Science
(PLoS), the two most notable advocates of the new business model, emerged, and soon
became prominent actors in the arena of academic publishing. As a response to the open
access boom and the success of open access publishers, such traditional subscription-based
publishers as Elsevier, Springer (now Springer Nature), Wiley, BMJ Publishing Group and
IEEE have gradually become involved in the open access business by either launching fully
open access journals or transforming subscription-based journals into hybrid ones, offering
authors the opportunity to make their article openly accessible upon payment of the article
processing charge (Erfanmanesh & Teixeira da Silva, 2019; Pinfield et al., 2017; Zhang &
Watson, 2017).

It has been experienced that many open access journals have turned themselves into
so-called megajounals. Synthesizing the megajournal definitions of Bjork (2015, 2018),
Norman (2012), Siler et al. (2020), and Spezi et al. (2017), the main criteria of mega-
journals are as follows: big publication volume, soundness-only peer review, broad sub-
ject area or multidisciplinary scope, full open access with moderate APC, and fast peer
review and rapid publishing. Most researchers agree that PLOS ONE can be considered

' ERC, 2020: ERC Scientific Council calls for open access plans to respect researchers’ needs. https://erc.
europa.eu/news/erc-scientific-council-calls-open-access-plans-respect-researchers-needs.
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the pioneer of megajournals (Petersen, 2019; Siler et al., 2020), and it is still one of
the most widely known representative of its kind. Since its launch in 2006, the busi-
ness model of PLOS ONE has been successfully adopted by other open access publish-
ers such as PeerJ, Frontiers, and Hindawi, and the open access branches of such sub-
scription-based publishers as Elsevier (Heliyon), Springer Nature (Scientific Reports),
IEEE (IEEE Access), and BMJ Publishing Group (BMJ Open). As a result, open access
megajournals have significantly contributed to the increase in the publication volume of
most leading publishing houses. For example, in 2021, 10.64 percent of all articles and
review articles published by Springer Nature were located in three open access (mega)
journals (Scientific Reports, Nature Communications, and Journal of High Energy Phys-
ics). In contrast, the publisher’s total SCI/SSCI-indexed journal portfolio reached 1828
titles (data are coming from Web of Science’s InCites).

However, none of the pioneer open access publishers and the open access branches of
the subscription-based publishers have experienced such a robust expansion in the num-
ber of open access articles as Frontiers and, in the first place, Multidisciplinary Digital
Publishing Institute (commonly known as MDPI) (Petrou, 2020). MDPI launched its
first journal entitled Molecules in 1996, the same year it was founded under the name
of “Molecular Diversity Preservation International”. This was followed by the launch of
International Journal of Molecular Sciences in 1999. In 2001, Sensors, the next journal
of MDPI, was founded followed by Marine Drugs in 2003. In the first windless years,
MDPTI’s portfolio only covered a handful of journals that published a slowly growing
number of articles; however, around 2006-2008, MDPI implemented a change in its
business strategy, allowing it to publish an explosively growing number of articles, in
a rapidly increasing number of journals. In 2021, MDPI published approximately 390
peer-reviewed journals out of which 205 were included in Web of Science, and 99
were listed by Science Citation Index (SCI) and Social Sciences Citation Index (SSCI)
(MDPI, 2022). Parallel, based on the number of SCI/SSCI articles annually published,
by 2021, MDPI positioned itself as the third largest academic publisher in the world.

It is well documented that Elsevier, Springer Nature, and other major subscription-
based publishers such as Wiley and Taylor & Francis have been dominating the global
academic publishing market for a long time occupying leading positions among the aca-
demic publishers in most countries worldwide (Hagve, 2022; Larivieére et al., 2015).
However, MDPI has only recently joined the exclusive group of top publishers, and
the geographical pattern of its market shares across countries has not yet been investi-
gated. Nevertheless, there are some hints that some regions are particularly important
for MDPI. For example, the fact that five out of the publishers’ 15 offices are located in
Central and Eastern European (CEE) countries (Serbia: Belgrade and Novia Sad; Roma-
nia: Bucharest and Cluj; Poland: Krakow) might be a clue to the importance of that
region for MDPIL.

In this paper, we will demonstrate that MDPI has gained extremely high shares in the
publication outputs of CEE countries. Then, we will seek an explanation of this pattern by
analyzing some major features of MDPI journals that are very welcomed by CEE research-
ers. By surveying scholars from Hungarian institutions, we will map what factors moti-
vated researchers to publish in MDPI journals and how they judged the prestige of MDPI
and the journals it publishes. The main goal of this analysis is to explain why MDPI offers
a perfect venue for CEE researchers to publish their findings, and how some historical fac-
tors characterizing CEE countries facilitate MDPI to gain a strong position in the region.
For CEE researchers, it is not only a rational choice to publish in MDPI journals, but also a
decision that is affected by a sort of path dependency.
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The paper’s organization is as follows: After the Introduction, we will include the Data
and Methodology section to present the databases we used for the data analysis and the
methodology of the compilation of the questionnaire. Then, in the Results section, we will
map the geographical pattern of MDPI’s market shares worldwide and demonstrate some
unique features of MDPI journals that might lure CEE researchers to publish in them.
Following this, we will analyze the results of the survey. Finally, we discuss the results,
draw conclusions, present the research limitations, and sketch out some future research
directions.

Data and methods
Mapping the market shares of MDPI worldwide

First, we analyzed and mapped the geographical pattern of MDPI’s market shares among
academic publishers worldwide. To do this, we scrutinized and compared the output data
of leading publishers by country in 2011, 2016, and 2021. Data for this analysis were
retrieved from Clarivate’s InCites Benchmarking and Analytics platform. We considered
only SCI and SSCI articles and review articles (henceforward: articles). For the mapping,
we used ArcGIS 10.6 software. Only those countries were involved in the mapping, of
which researchers produced at least 2000 articles in 2021. After carrying out this analysis
phase, we obtained a clear picture of the worldwide market share pattern of MDPI. Then,
we picked the CEE region and Hungary for further analysis.

Data analysis of MDPI journals

In the second data analysis phase, we aimed to show and compare the turnaround times of
articles produced or co-produced by Hungary-based researchers in 2021. The turnaround
time (TaT) of an article was defined as the interval between the date when the journal
received the article and the date when the article was first published online. We reviewed
the publication history of 2575 SCI/SSCI articles sorted out per academic publishers hav-
ing a significant market share in Hungary (see the list of journals in Appendix 1). In 2021,
Hungary-based researchers produced/co-produced 10,499 SCI/SSCI articles, of which 70
percent were published by Elsevier, MDPI, Springer Nature, Wiley, Frontiers, Taylor &
Francis, Oxford University Press, and Public Library of Science. Naturally, there were con-
siderable differences between the market shares of academic publishers; for example, Else-
vier published 9-times more articles than Oxford University Press (i.e., 2160 vs. 242). For
Elsevier and Springer Nature, more than 300 articles’ publication histories were reviewed,
respectively. For Wiley and Frontiers, we checked more than 200 articles respectively, and
for Taylor & Francis and Oxford University Press, more than 100 articles were reviewed
respectively. This means we scrutinized the publication history of 1178 articles published
by subscription-based academic publishers. For subscription-based publishers, we paid
particular attention to including gold open access, hybrid gold open access, and non-open
access journals in the analysis with roughly the same shares (the ratios are as follows: 39%
GOA -30% GHIB - 31% NOA).

For MDPI, we reviewed the publication history of 1005 articles, so the total amount of
articles published by subscription-based publishers and MDPI were comparable. Besides
the fully open access Frontiers journals (which are very popular across the CEE region),
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we included PLOS ONE (published by Public Library and Science) and IEEE Access
(published by IEEE) in the analysis. We did this for two reasons: First, we realized that
PLOS ONE and IEEE Access were popular journals for Hungarian researchers, making it
reasonable to study them carefully. Second, we wanted to compare the turnaround time sta-
tistics of journals in which publishers employed a similar business model to MDPI. Finally,
because Scientific Reports — the leading open access journal of Springer Nature — seemed
to be the most popular journal for Hungarian researchers in terms of the number of articles
published (and one of the top non-MDPI journals in other CEE countries), we decided to
pay special attention of reviewing the turnaround times of Scientific Reports’ articles.

The reviewing process of turnaround times was impossible to automate, so we had to
check out the publication history of every single article one by one.

Questionnaire survey among Hungary-based researchers

Whereas the results of the data analysis let us expose some special features’ of MDPI jour-
nals and compare those features with that of other publishers’ journals, the data can pro-
vide only an indirect explanation of the motivation of researchers about why they published
in MDPI journals. To obtain a clearer picture of researchers’ motivation, we surveyed
Hungary-based researchers who authored or co-authored at least one article published in
SCI/SSClI-listed MDPI journals in 2021. In that year, Web of Science contained 1765 SCI/
SSCI-indexed articles with Hungarian authorship/co-authorship. We retrieved and care-
fully reviewed the articles’ affiliation data reported by the authors and extracted the Hun-
garian email addresses from them. By doing this, we compiled a dataset of 5356 email
addresses. Then, to increase accuracy, we removed duplicates from the dataset, thereby
we reduced the email addresses by 27 percent, and finally obtained 3694 items. Following
the compilation of the dataset of email addresses, we requested the researchers to fill out a
questionnaire.

In the questionnaire, we asked 16 questions classified into five main categories. The
first category contained questions about the factors that had made researchers submit
their manuscript(s) to MDPI journal(s). Then, we wanted to find out if researchers were
engaged in producing review reports for MDPI journals and whether the vouchers provided
as rewards for creating the reviews motivated them to publish in MDPI journals. In the
third question-category, we asked researchers whether their employer applied performance
assessment to determine one’s salary and whether articles published in MDPI journals are
fully considered in the assessment of individuals’ publication performance. The fourth
question-category was included in the questionnaire to map what researchers think about
the prestige of MDPI and the journals in which they published. Furthermore, we requested
researchers to express their opinion about the prestige of MDPI compared to other pub-
lishers. Finally, we asked researchers to report their personal details, including their age,
their highest academic degreel/title, their research area, and the type of the institutions they
were affiliated with. This latter question package let us sort out the responses received for
the questions in the first four categories based on the features of the researchers (e.g., age
cohorts).

We sent out the invitation emails with LimeSurvey 1.92 software between May 18 and
June 1, 2022, to 3694 email addresses located in the dataset. Due to the unavailability of
researchers and the deletion of resigned employees’ email accounts, 150 out of the emails
we sent were rejected automatically in the survey period. Furthermore, 30 individuals
unsubscribed instantly from the mailing list. Thus, finally (i.e., until June 1, 2022, when we
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closed the survey), we collected 629 fully completed questionnaires and 89 uncompleted
ones. During the analysis, we considered only the fully completed questionnaires.

Results

MDPI: A major global publisher with uneven market share patterns across countries
and regions

From its foundation in 1996 until the mid-2000s, the number of SCI/SSCI articles pub-
lished by MDPI slowly increased. However, due to a shift in its business strategy around
2006-2008, the publisher has extensively broadened its portfolio and has published an
explosively growing number of articles. For example, in 2011, MDPI published approxi-
mately 4000 SCI/SSCI articles and review articles (henceforward: articles), slightly less
than Journal of Applied Physics, a journal of the American Institute of Physics, on its
own; however, in 2021, with more than 210,000 SCI/SSCI articles, MDPI was ranked
third among the largest academic publishers, right behind Elsevier and Springer Nature.
Between 2011 and 2016, both MDPI and Frontiers (and Hindawi to a lesser extent) wit-
nessed a robust growth in the number of articles published (477 and 721 percent, respec-
tively); however, between 2016 and 2021, MDPI published a dramatically growing number
of articles year by year resulting in a growth rate of 1085 percent and leaving Frontiers
far behind (Table 1). In other words, in that 5-year period, MDPI experienced a 7.13-
and 8.89-times higher growth rate in the number of articles published than Elsevier and
Springer Nature, respectively, which growth rate might be challenging for the now-leading
publishers in the future.

Table 1 shows that Elsevier currently tops the ranking as the largest publisher in the
world, followed by Springer Nature and MDPI. Data might suggest that these publishers
have a homogenous market share pattern across countries in the world. The fact is that
in 2021, in terms of the number of SCI/SSCI articles published, Elsevier was the largest
academic publisher in 83 percent of the countries involved in the analysis (see Appendices
2—4), and Springer Nature occupied the second position in 65 percent of the countries. In
15 percent of the countries, MDPI was the top-ranked academic publisher in terms of mar-
ket share, and in 22 percent of countries, it came second in the ranking. Now, if we observe
the countries where MDPI has a leading role among academic publishers (Fig. 1), we can
discover a unique geographical pattern. Whereas most MDPI articles contained China- and
United States-based authors in 2021 (more precisely 30 percent of the articles), the pub-
lisher managed to acquire low market shares in these scientific powers. In China, the mar-
ket share of MDPI in terms of the number of articles published was 5.92 percent, and in the
United States, MDPI had a market share of 5.17 percent. Furthermore, the market share of
MDPI among academic publishers is considered relatively low in such leading countries
in science as Canada (6.18 percent), Denmark (7.05 percent), India (3.62 percent), Japan
(8.07 percent), the Netherlands (7.34 percent), Singapore (5.54 percent), Sweden (7.86 per-
cent), Switzerland (7.31 percent), and the United Kingdom (6.26 percent).

However, MDPI has managed to acquire powerful market positions in Central and
Eastern European (CEE) and, to a lesser extent, South European countries (Greece, Italy,
Malta, Portugal, and Spain) (Fig. 1).

In 2021, 34.18 percent and 33.41 percent of the articles authored by Romania- and
Poland-based authors were published in MDPI journals, respectively, which ratios in
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Table 1 Retrospective statistics of the leading academic publishers in 2021, and the changes in the number
of SCI/SSCI articles they published

Number of arti- Number of arti- Number of arti- Change from Change from
cles published  cles published  cles published 2016 to 2021 2011 to 2016 (%)

in 2021 in 2016 in 2011 (%)

Elsevier 600,623 394,898 313,818 152.10 125.84

Springer Nature 319,122 261,583 196,535 122.00 133.10

MDPI 211,333 19,471 4076 1085.37 477.70

Wiley 189,813 148,008 136,489 128.25 108.44

Taylor & 102,950 90,968 72,420 113.17 125.61
Francis

Frontiers Media 73,927 13,675 1896 540.60 721.26
Sa

IEEE 69,483 34,453 25,139 201.67 137.05

Amer Chemical 60,733 42,387 36,986 143.28 114.60
Soc

Sage 56,271 40,702 32,422 138.25 125.54

Oxford Univ 55,833 39,377 35,077 141.79 112.26
Press

Royal Soc 39,177 42,321 20,557 92.57 205.87
Chemistry

Lippincott 34,307 31,614 28,569 108.52 110.66
Williams &
Wilkins

Iop Publishing 26,338 24,009 22,699 109.70 105.77
Ltd

Public Library 19,797 25,218 16,005 78.50 157.56
Science

Cambridge 19,576 18,485 13,270 105.90 139.30
Univ Press

Amer Physical 19,422 18,342 18,973 105.89 96.67
Soc

Hindawi 18,805 12,132 4434 155.00 273.61

Bmj Publishing 13,507 6575 4681 205.43 140.46
Group

Walter De 9980 10,663 8179 93.59 130.37
Gruyter

Optical Soc 8624 7946 7107 108.53 111.81
Amer

Amer Geophys- 8073 6207 5120 130.06 121.23
ical Union

World Scien- 7260 6678 5250 108.72 127.20
tific

Thieme Medi- 6423 6225 5818 103.18 107.00
cal Publishers

Mary Ann 5793 5353 6158 108.22 86.93
Liebert, Inc

Science Press 5399 5069 6446 106.51 78.64

Karger 5202 5271 6000 98.69 87.85

Data have been derived from Clarivate’s InCites Benchmarking and Analytics platform
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those countries were higher than that of Elsevier and Springer Nature combined. The
market share of MDPI was above 30 percent in Lithuania as well, reached almost 30
percent in Latvia and Slovakia, and exceeded 20 percent in Croatia and Slovenia. In
Bulgaria, with almost 19 percent of the market share, MDPI was the top academic
publisher, whereas, in the Czech Republic and Hungary, MDPI occupied the second
position behind Elsevier, with a difference of 2-3 percent between them. However,
considering the explosive growth of the market share of MDPI in CEE countries in
the past 11 years (2011-2021) (Fig. 2), we can predestinate a further increase in the
dominance of the publisher. Furthermore, if only focusing articles produced with-
out international collaborations, the shares of MDPI in CEE countries become even
much higher (Appendix 5). In Latvia, Lithuania, and Poland, the share of articles pub-
lished in MDPI journals by only domestic authors exceeded 40 percent, respectively.
In Romania, it reached almost 50 percent (i.e., every second paper authored by only
Romania-based researchers was published in an MDPI journal). In contrast, if articles
produced by domestic authors were considered, the low market shares of MDPI that
characterize the United States, the United Kingdom, and Japan, for instance, resulted
in even much lower shares.

Obviously, there must be many reasons behind the uneven worldwide market share
patterns of MDPI. However, we hypothesize that the extreme dominance of MDPI in
CEE countries can be explained by some universal factors, including the similar evolu-
tion path of these countries’ science systems, the favoritism of metrics over prestige
in research evaluation, and the increasing pressure on researchers to publish more and
more papers. If we combine these factors, MDPI seems to be the panacea for rising the
challenges.

Rise of megajournals in MDPI’s portfolio

After reviewing MDPI’s Annual Report of 2021, we can conclude that expansion is a
core strategy for the publisher (MDPI, 2022). In Sect. 3.1, we demonstrated that the
number of articles published by MDPI has been explosively increasing in the past dec-
ade. However, there is a less tangible but highly impactful component of MDPI’s strat-
egy, according to which the flagship journals have gradually been transformed into
megajournals (see, for example, Ordufia-Malea & Aguillo, 2022; Repiso et al., 2021).
In 2011, many of the now-leading MDPI journals did not even exist. Sustainability,
one of the flagship journals of MDPI, published 121 articles in 2011, and by publish-
ing 1331 articles in 2016, it was ranked 91% on the list of the top journals. However, in
2021, after experiencing approximately 1000 percent growth in the number of articles
published within six years, Sustainability (along with International Journal of Molecu-
lar Sciences, International Journal of Environmental Research and Public Health, and
Applied Sciences-Basel) were included in the exclusive group of journals publishing
more than 10,000 articles per year (Table 2, Appendix 6). Furthermore, it seems very
possible that in the next some years, PLOS ONE (that published 28 percent less arti-
cles in 2021 than in 2016) will be surpassed by Sustainability which then becomes the
number two megajournal behind Scientific Reports. Whereas MDPI published 99 SCI/
SSCI-indexed journals in 2021, 45.5 percent of the articles were contained by the top
10 megajournals.
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As mentioned earlier, megajournals are generally characterized by high inclusiv-
ity, broad disciplinary or multidisciplinary scope, and soundness-only peer review. In
the Discussion section, we will demonstrate that, in one way or another, these features

@ Springer



Scientometrics

also characterize MDPI megajournals, fundamentally impacting the decision of CEE
researchers on where to submit their manuscripts.

Applying extremely short turnaround times

According to Norman (2012), Petrou (2020), and Siler et al. (2020), open access mega-
journals tend to apply relatively fast peer review and editing, and rapid publishing. For
these journals, one of the main tools to accelerate the publishing process is to request
referees to produce their review reports within a period of 7-10 days (e.g., most of the
MDPI journals and Scientific Reports) (see, MDPI: The MDPI Editorial Process, and
Scientific Reports: Guide to referees). By doing this, the turnaround times of articles
could be shortened significantly.

As Table 3 demonstrates, for traditional subscription-based publishers (i.e., Elsevier,
Oxford University Press, Springer Nature, Taylor & Francis, and Wiley), the median
turnaround time is 141 days, while the average turnaround time is slightly higher
(177.06 days). According to the general belief, open access journals can be character-
ized by a rapid publishing model; however, we found that both the median and the aver-
age turnaround times of articles published by Frontiers journals, and PLOS ONE and
Scientific Reports were considerably similar to those of subscription-based publishers
(median turnaround times: 3.90 months [117 days] to 4.90 months [147 days]; average
turnaround times: 4.51 months [135.34 days] to 5.46 months [163.70 days]).

Nevertheless, none of the subscription-based publishers and Frontiers, and such open
access journals as PLOS ONE and Scientific Reports apply such short turnaround times
as IEEE Access and MDPI. For IEEE Access, both the median and the average turna-
round times of articles were slightly shorter than for MDPI, which can be explained by
the fact that IEEE Access’ disciplinary scope is quite narrow (it publishes only engi-
neering papers). As for MDPI, we found that the median turnaround time of articles was
1.3 months (39 days), and the average turnaround time was 1.40 months (41.99 days).
That is, for authors, MDPI offers 1/3—1/4-times shorter turnaround times than its rivals.

In addition, if we compare the maximum time passed between the submission and
the first publishing of an article, we can realize that for some publishers, it exceeded
1000 days. Frontiers journals and Scientific Reports also experienced a maximum turna-
round time of over 5-600 days. In contrast, for MDPI, the maximum turnaround time of
an article was only 155 days, roughly equal to the average turnaround time of articles
published by subscription-based publishers (177.06 days).

Figure 3 demonstrates the turnaround times of 2575 SCI/SSCI articles authored/
co-authored by Hungary-based researchers in 2021. The articles are classified into
five turnaround time categories which are as follows: less than 1 month, 1—-3 months,
4—6 months, 7—12 months, and more than 12 months. As we can see, the highest share
of articles for almost all publishers and journals falls into the turnaround time category
of 4—6 months. However, there are some differences between publishers in that which
of the turnaround time categories contain the second highest share of articles. For exam-
ple, for subscription-based publishers and PLOS ONE, the turnaround time category of
7—12 months contains the second highest share of articles, whereas, for Frontiers, the
second most articles’ turnaround times fall between 1 and 3 months.

However, for MDPI, two-thirds of the articles belong to the turnaround time category
of 1-3 months, and almost one-third of them can be characterized by a turnaround time
of less than one month. If we investigate the median and average turnaround times of
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Table 2 Top journals in terms of publication volume in 2021

Rank Journal Number of articles Publishing model*  Publisher
Scientific Reports 23,315 GOA Nature Research
2 PLOS ONE 15,915 GOA Public Library Sci-
ence

3 Sustainability 13,766 GOA MDPI

4 International 13,391 GOA MDPI
Journal of
Molecular Sci-
ences

5 International 13,068 GOA MDPI
Journal of
Environmental
Research and
Public Health

6 IEEE Access 12,388 GOA IEEE

7 Applied Sciences- 11,798 GOA MDPI
Basel

8 Science of the 9350 Hybrid Elsevier
Total Environ-
ment

9 Energies 8371 GOA MDPI

10 Sensors 8340 GOA MDPI

11 Materials 7716 GOA MDPI

12 Molecules 7529 GOA MDPI

13 Nature Communi- 6893 GOA Nature Research
cations

14 Chemical Engi- 6441 Hybrid Elsevier Science Sa
neering Journal

15 ACS Applied 6149 Hybrid Amer Chemical Soc
Materials &
Interfaces

16 Cancers 6094 GOA MDPI

17 Journal of Alloys 5990 Hybrid Elsevier Science Sa
and Compounds

18 Monthly Notices of 5944 Hybrid Oxford Univ Press
the Royal Astro-
nomical Society

19 Frontiers in Psy- 5892 GOA Frontiers Media Sa
chology

20 Journal of Clini- 5816 GOA MDPI

cal Medicine

Data have been derived from Clarivate’s InCites Benchmarking and Analytics platform
*GOA Gold Open Access
Journals published by MDPI are indicated in bold

MDPI articles (671 items) located in the category of 1—3 months, we can realize that
they are 45 and 47.48 days (i.e., ca. 1.5 months). In the category containing the high-
est share of articles authored/co-authored by Hungarian researchers, the median/average
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turnaround times are much closer to the minimum threshold value (31 days) than the
maximum one (91 days).

The short time (7—10 days) provided for the referees by most MDPI journals is some-
times criticized as a factor that might negatively affect the quality of the review and is con-
sidered a characteristic of predatory journals by some (see, Oviedo-Garcia, 2021). How-
ever, we must note that such highly reputed open access journals as Scientific Reports,
Scientific Data (both published by Springer Nature) and PLOS ONE also request the
referees to conduct the review within 10 days. Nevertheless, none of the publishers and
open access megajournals can offer as short turnaround times as MDPI. As discussed in
Sect. 3.4, the short turnaround times are crucial for CEE researchers, significantly influenc-
ing their decision regarding the submission of the manuscripts.

Results of the survey

The survey analysis is based on 629 fully completed questionnaires produced by Hungary-
based researchers (see the questionnaire in Appendix 7). In the first section of the question-
naire, we wanted to determine researchers’ motivation about why they had chosen an MDPI
journal to publish their papers. We found that 79.81 percent of the respondents considered
the journals’ Scimago Journal Rank (SJR) Q1/Q2 classification to be an important factor
having affected their decision of publishing in MDPI journals (Fig. 4). With 71.70 percent
of the responses, “fast reviewing and publishing” (i.e., a specialty of MDPI) were marked
second among the factors. Another quality measure was, the journals’ high impact factor
value (Saha et al., 2003), which was indicated by 62.80 percent of the respondents as an
attractive feature of MDPI journals. Based on the percentage of the responses (i.e., 61.69
percent), this was followed by the open access publishing offered by MDPI. Every other
factor was indicated to be important by less than 50 percent of the respondents. We asked
researchers if the low/moderate APCs offered by MDPI journals were an attractive factor,
but surprisingly, only 7.47 percent of the respondents marked this to be important. That is,
either the APCs of MDPI journals were higher than we had assumed, or the researchers
had enough funds to pay the APC, or they were able to reduce the APC by receiving dis-
counts and exemptions.

In conclusion, the decision of Hungary-based researchers about choosing MDPI jour-
nals for publishing research results is basically affected by three factors: 1) (relatively) high
quality indicators of journals, 2) short turnaround times, and 3) open access publishing
option.

Then we asked researchers if they had been involved in reviewing publications sub-
mitted to MDPI journals. Results showed that 61.05 percent of the respondents produced
reviews for MDPI journals in 2021 or before. Of the respondents involved in the reviewing
process, 59.90 percent used the reward vouchers they received from the journals to reduce
the amount of the APC. However, only 48.26 percent of the above cohort of reviewers
(i-e., 28.90 percent of all who carried out reviews) asserted that their decision to publish
in an MDPI journal was impacted by the opportunity to reduce the APC by redeeming the
vouchers. The voucher-based reward model applied by MDPI appears to be an attractive
factor for only half of those involved in reviewing for MDPI journals (who represent 17.65
percent of the respondents). While acknowledging the effectiveness of MDPI’s voucher-
based reward model, the results suggest that the authors had to find additional fundings to
cover the APC.
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Table 3 Turnaround time statistics of articles by leading academic publishers and open access journals

Publisher Publishing Number of Number Average Median Min (Day) Max (Day)
model** journals of articles  TaT (Day) TaT (Day)

reviewed
Subscription- GOA, 275 1178 177.06 141 15 1366
based pub- GHIB,
lishers* NOA
MDPI GOA 17 1005 41.99 39.00 6 155
Frontiers GOA 15 276 135.34 117.00 35 547
PLOSONE GOA 1 74 153.23 144.50 58 332
IEEE GOA 1 42 33.60 28.50 10 82
ACCESS
Scientific GOA 1 195 163.70 147.00 27 647
Reports***

*Elsevier, Oxford University Press, Springer Nature, Taylor & Francis, Wiley
**GOA Gold Open Access, GHIB Gold-Hybrid, NOA Non-open Access

***Data of Scientific Reports are also included in the aggregated data of subscription-based publishers

Concerning the above topic, we wanted to find out what funding the authors used to
cover the APC. As we expected, the highest share of the respondents (i.e., 64.07 percent
of them) indicated that they fully or partly paid the APC of the papers published in MDPI
journals from national and EU research funding and scholarships. 39.11 percent of the
respondents redeemed the vouchers received for reviewing to equalize or reduce the APC.
Furthermore, for one-third of the researchers, the employer financially supported the pay-
ment of the APC, and in the case of 29.09 percent of the respondents, the APC was paid
by co-authors. Finally, 10.97 percent of the respondents indicated that they used their own
money to fully or partly cover the APC. We wanted to obtain information about the sources
the authors used to pay the APC because some universities (e.g., University of Szeged) and
research institutions (e.g., ELRN Centre for Economic and Regional Studies) have decided
to no longer provide financial support for researchers to cover the APC of MDPI journals,
and we have unofficially been informed that in Poland, governmental funds may not be
used for this purpose in the future.

Following this, we asked researchers if the employers applied performance assessment
to determine employees’ salary, and if yes, did they consider publication performance
of individuals as part of the assessment. For this question, 59.94 percent of the respond-
ents denoted that the employer applied performance assessment to determine salaries, but
according to 4.77 percent of the respondents, the publication performance was not con-
sidered by the employer. We also wanted to find out which of the quality parameters of
journals met the assessment requirements applied by the employer. 49.76 percent of the
respondents indicated that only journals with SJR Q1/Q2 classification were involved in
the assessment. For this question, such quality indicators as the journals’ indexation in Web
of Science/Scopus and journals with impact factor were mentioned by almost the same
share of respondents (i.e., 29.57 and 29.73 percent respectively). This response, along with
the one given to the journal selection question indicate that the employers primarily con-
sider the Scimago Journal Rank; however, a part of them also calculate with the impact
factor value, suggesting that there is no uniform position/standard in the Hungarian institu-
tions regarding the application of quality indicators.
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Share of articles per
turnaround time
categories

1 month - 3 months
7 months - 12 months

4 months - 6 months
over 12 months

£
-~
<
o
£
-
£
=<
=
3

Subscription-based .
publishers* 0.01-10.00%

MDPI 10.01-20.00%

0.00 @ 28.62 20.01-30.00%

Frontiers

IEEE ACCESS 0.00 0.00 30.01-40.00%

PLOS ONE 16.22 0.00 40.01-50.00%

0.00

Scientific Reports | 0.51 10.77 over 50.00%

Data in percentage

*Elsevier, Springer Nature, Wiley, Taylor &
Francis, Oxford University Press

Fig. 3 Share of articles by turnaround time classes per leading academic publishers (data in percentage)

Finally, the last question in this section of the questionnaire was aimed to investigate
if articles published in MDPI journals were considered in the performance assessment.
Of the respondents, 85.88 percent informed us that MDPI journals were included in the
assessment, and only 2.88 percent replied that they were excluded from the procedure.

The core of the final section of the questionnaire was to obtain information about how
the researchers judge the prestige of MDPI, and that of the journals in which their papers
were published. We asked the researchers to mark how they judge the reputation of MDPI/
MDPI journals on a scale ranging from 1 to 5, where 1 indicated low and 5 indicated high
reputation. As for the reputation of the publisher, the third of the respondents (i.e., 32.75
percent of them) marked by 3 on the scale, judging the reputation of MDPI to be moder-
ate. However, 29.25 percent and 14.31 percent of the respondents indicated by 4 and 5 on
the scale respectively. Thereby, the overall reputation of MDPI reached a score of 3.41, so
researchers classified the reputation of MDPI between moderate and good. We also asked
researchers to judge the reputation of MDPI journals in which they published their articles.
Naturally, we expected that the researchers would be biased towards the reputation of the
journal that they had chosen as a venue for their publications. The findings reinforce our
expectations: 40.38 percent of the respondents gave a rating of 4, and 23.85 and 22.89
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Classification of the journal in Scimago Journal Rank (SJR) Q1/Q2 classes I
Fast peer review and online publishing I ——
High impact factor of the journal I
Open access option I ——
Indexation of the journal in Web of Science and/or Scopus databases I —————
The high reputation of the journal IEEEEE—G————
High-quality display of the articles’ online and pdf versions I
The expectedly high number of citations IEEG—_—_———
Low rejection rate EEE——
The decision was made by the lead researcher/co-author(s) IREG—_—_—_—
The high reputation of the editorial board members I——
Other .
Low article processing charge (APC) I
There is no more journal in the field with this scientific profile 1
The decision was made by the research funder/employer il
0 10 20 30 40 50 60 70 80 90

Percent of respondents (%)

Fig. 4 Factors that motivated researchers to publish in MDPI journals

percent of them marked it as 3 and 5 respectively. The average score of MDPI journals’
reputation is 3.81, which lets us conclude that researchers considered the reputation of the
journals to be good.

Concerning the above issue, we asked researchers to pick three academic publishers that
published the most reputed journals in their research field. For this question, we compiled
a list of ten publishers having the highest market shares in CEE countries (Fig. 5). Most
researchers (76.95 percent) indicated Elsevier as the publisher of the most reputed journals,
followed by Springer Nature (58.66 percent) and Wiley (33.23 percent). With a share of
25.76 percent, MDPI was ranked fourth on that list, surpassing Taylor & Francis (12.72
percent) and Oxford University Press (12.24 percent).

Discussion

Before discussing the results of the analysis, we need to provide an insight into the evolu-
tion of the science systems of CEE countries, revealing some common and unique features
of the process that might help us understand why MDPI has been able to gain a leading
position in the region.

In the socialist era that started around the late 1940s in most CEE countries and lasted
until the end of the 1980s or the beginning of the 1990s, science was under strict political
control, and basic research had to serve the interest of the industry and military (Kozlowski
et al.,, 1999). Graham (1993) points out that due to the soviet ideological effect, sociol-
ogy, political sciences, and public health were neglected and underprivileged disciplines.
During this period, universities and research institutions’ political isolation hindered
researchers from getting involved in international research collaborations with Western
partners (Dobbins & Kwiek, 2017; Kozak et al., 2015). However, there were some notable
exceptions. According to Teodorescu and Andrei (2011: 713) “the scientific communities
in Poland and Hungary were already open to the West and enjoyed relatively high lev-
els of international collaboration even before the fall of communism.” Naturally, research-
ers in communist CEE countries were required to publish scientific papers, but due to the

@ Springer



Scientometrics

isolation of the national science systems they primarily published in national journals.
As Grancay et al., (2017: 1817) put it “publishing in international journals were not the
main criteria for academic success.” Furthermore, scholars with good political connec-
tions could maneuver themselves into a more advantageous position at academic promo-
tions even if they did not meet the academic criteria regarding the quantity and quality of
publications. In conclusion, most researchers in the CEE region could not get involved in
research collaborations with western partners and were not required to publish in interna-
tional journals.

Due to the collapse of the communist regimes around 1989/1990, science in CEE
countries was liberated, and scholars were given a free way to collaborate with their west-
ern peers and publish in international journals. However, many scholars lacked proper
knowledge about which international journals were classified as the most prestigious in
their respective fields. During the transition, some worrying trends emerged: many schol-
ars started to publish in poor quality “international” journals and predatory journals, or
they kept publishing in local journals in which they used to publish prior to the fall of the
regime (Grancay et al., 2017). To halt this negative trend, the governments, academies,
and universities developed and launched new assessment criteria for scholars paying par-
ticular attention to the quality measures of publications. It is well documented that in CEE
countries, the performance assessment of researchers has highly become metric-based; so,
such indicators as the impact factor and the SJR indicator (more precisely: the journals’
classification in Q1/Q2 categories based on the SJR indicator value) have become cru-
cial factors of the assessment (see, for example, Antonowicz et al., 2017; Csomds, 2020;
Grancay et al., 2017; Hladchenko & Moed, 2021; Kristapsons & Tjunina, 1995; Kulczy-
cki et al., 2017; Paji¢, 2015; Paruzel-Czachura et al., 2021). When applying for promo-
tions, academic degrees and titles, and national research grants and scholarships, scholars
must demonstrate the aggregate bibliometric values of their academic accomplishments,
which are considered more important than demonstrating what research results they have
published in which journals. We can conclude that the performance assessment practice in
CEE countries prompts researchers to publish in journals with (relatively high) impact fac-
tor and/or SJR Q1/Q2 positions rather than journals being considered the most prestigious
ones in their respective fields.

However, the case of Hungary is exceptional. Whereas the metric-based performance
assessment has been applied for decades in CEE countries, the Hungarian government
has recently launched a massive reform of the higher education sector that might further
increase the pressure on researchers to publish more and faster. Since the middle of 2021,
the government has transferred almost all public universities to quasi-public foundations;
therefore, the universities may no longer be eligible for direct funding from the govern-
mental budget but must operate similarly to private companies and make special deals with
the government about financing. In return for the financial support, among other indica-
tors that need to be fulfilled, the government requires that universities produce a particular
amount of SJR Q1/Q2 papers every year. As part of the reform, the salaries of the aca-
demic staff have been increased by 30-50 percent of which half will be provided follow-
ing the assessment of individuals’ annual research performance. Naturally, a key indicator
of the performance assessment is the number of SJR Q1/Q2 papers one may publish in a
year. No doubt that the new performance assessment environment will reshape researchers’
publication strategy, who will conduct research requiring a shorter time and submit manu-
scripts to journals that will most probably publish them within a reasonable time.

Parallel with the shift towards a highly metric-based performance assessment that
CEE countries have experienced, MDPI journals have gained remarkable market shares

@ Springer



Scientometrics

Elsevier
Springer Nature
Wiley
MDPI
Taylor & Francis
Oxford University Press

Other NN

IEEE
Cambridge University Press Il

Sage M

Lippincott Williams & Wilkins I
0 10 20 30 40 50 60 70 80 90
Percent of respondents (%)

Fig.5 Ranking the most reputed publishers as indicated by the respondents

in the region. In the followings, we will discuss what makes MDPI the perfect solution for
researchers to overcome the challenges of the new circumstances.

The first finding of the data analysis is that the flagship MDPI journals have tended to
position themselves among the leading megajournals publishing thousands or more than
ten thousand items yearly. The explosive increase in the publication volume of MDPI
journals is essential to be noted because this process can only be maintained if they will
gradually apply a sort of multidisciplinary approach and will publish articles from a
broad range of disciplines. The megajournal character also implies that the peer review
focuses on evaluating the scientific soundness of articles rather than their novelty and
impact (Siler et al., 2020). Global science is characterized by a core-periphery structure
where the core is occupied by such English-speaking nations as the United States, the
United Kingdom and Australia (Demeter & Toth, 2020; Gui et al., 2019; Leydesdorff
& Wagner, 2008; Paasi, 2005). This core group also contains some non-native Eng-
lish-speaking countries from Western Europe and East Asia. However, the CEE coun-
tries are still located on the periphery of global science (see, for example, Leydesdorff
et al., 2013; Marginson, 2021; Zelnio, 2012), and for researchers from the periphery, it
is highly challenging to compete with researchers from core countries when they want
to get published in journals that apply highly rigid selection methodologies and pub-
lish only limited numbers of articles per year. In contrast, MDPI megajournals offer
high inclusivity and pay particular attention to the assessment of scientific soundness
suggesting that researchers can get around the fierce competition with researchers from
core countries. These features of MDPI journals make them attractive publication ven-
ues for researchers located in CEE countries.

The second finding of the data analysis demonstrates, the MDPI journals are charac-
terized by applying very short turnaround times. Considering the median turnaround
time, MDPI journals conduct the peer review, editing and online publishing of papers in
39 days. In contrast, both subscription-based publishers, and other open access publish-
ers and journals, apply considerably higher turnaround times making them uncompetitive
with MDPI journals from a CEE perspective. Short turnaround times seems to be one of
the most important factors impacting the decision of researchers located in CEE countries
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about which journals they should publish in. Because the performance assessment criteria
applied at promotions focus on journal metrics rather than journal prestige, and the per-
formance-based salaries are determined on an annual basis (i.e., one’s annual publication
production is considered), fast publishing has gained key importance for researchers.

The survey results reinforce the importance of short turnaround times offered by MDPI
journals. The indexation of MDPI journals in Web of Science and Scopus are fundamental
factors affecting researchers’ decision to submit manuscripts, primarily if the journals are
classified into SJR Q1/Q2 classes and have an impact factor. The voucher-based reward
system seems to be somewhat beneficial for CEE researchers engaged in reviewing for
MDFPI journals because it helps reduce the APC.

One may conclude that for CEE researchers, to publish in MDPI journals is nothing
more than the apparent outcome of a rational choice: if they want to climb higher on the
career ladder relatively quickly, if they want to publish scientifically sound but less inno-
vative and competitive papers, if they want to earn more money in the up-coming years,
MDPI journals offer the best solution to achieve the goals. However, the survey revealed
that the picture was slightly more complex because, despite some criticisms of MDPI
journals raised in the scientific community (see, for example. de Vrieze, 2018; Copiello,
2019; Oviedo-Garcia, 2021), Hungary-based researchers considered MDPI journals suf-
ficiently prestigious. Even though researchers judged some subscription-based publishers
to be more prestigious, the position of MDPI was rather good in the ranking. In addition,
after reviewing the opinions of researchers about MDPI via emails, we can declare that
prestige is a flexible concept strongly linked with such features as trustworthiness and pre-
dictability. It is out of the question that MDPI journals put great emphasis on setting the
boundaries of the peer review process, which efforts significantly contribute to the increas-
ing image of the journals.

Conclusions

The results of our research demonstrate that MDPI has gained remarkable market share
in most of the CEE countries. By conducting data analysis focusing on MDPI and the
journals it publishes, and a questionnaire survey regarding MDPI among Hungary-based
researchers, we managed to look behind the curtain. By offering high inclusivity, short
turnaround times, and such journal quality indicators that meet the requirements of per-
formance assessments, MDPI journals perfectly satisfy the demands of researchers in CEE
countries who are under high pressure to get published rapidly. This latent cooperation
seems to be quite fruitful for both parties and predicts that the market share of MDPI will
further increase in the region.

It must be noted that some universities and research institutions (e.g., University of Sze-
ged and ELRN Centre for Economic and Regional Studies) have imposed or are about to
impose measures to hold back further increase of MDPI’s share in the publication output.
There might be several reasons institution leaders urge affiliated researchers to consider
publishing in other journals rather than those published by Frontiers, MDPI, and Public
Library of Science. However, publicly disclosed concerns are mostly centered on finan-
cials: paying the APCs of papers published in MDPI journals (along with some additional
costs) has become a substantial burden for the institutions. To understand this issue, we
raise the case of Hungary. In the framework of the Electronic Information Service National
Programme (EIS), Hungary has made agreements with the leading subscription-based
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publishers (including Elsevier, Springer Nature, and Wiley) so that researchers can publish
their research open access in both hybrid and gold open access journals without having to
pay an APC. In 2022, consortium members of the EIS program paid approximately 5.2
million Euros to Elsevier to access the ScienceDirect database and the open access publish-
ing option in eligible journals.”> However, despite all efforts made by the EIS program (i.e.,
the consortium members) to satisfy the demands of Hungarian researchers for open access
publishing, a substantially increasing number of papers are published in MDPI journals.
Furthermore, due to the explosively growing number of articles published in MDPI jour-
nals with SJR Q1/Q2 classification, institutions are required to pay a considerable amount
of money as publication reward and performance-based salaries, further exacerbating the
financial issues.

To change this trend, that is, to reduce the ratio of papers published by MDPI and some
other open access publishers in the total output, one of the measures introduced by the
institutions is the removal of MDPI journals from the list of those open access journals of
which APCs can be funded from the institutional budget.3 Nevertheless, the effectiveness
of such measures is questionable because the APC of many papers published in MDPI
journals is funded by national and EU research funders partly or fully. Furthermore, if
institution leaders decide to cut back the amount of the publication rewards, researchers
may lose their motivation to publish, jeopardizing the accomplishment of the institutional
goals needed to obtain governmental funds. In addition, some institution leaders posit that
as long as such prominent databases as Web of Science and Scopus include the journals
published by MDPI, thereby guaranteeing their quality, there is nothing to worry about.*

Our research has certain limitations. In the questionnaire survey, we involved Hungary-
based researchers who published in MDPI journals in 2021, so we took only a snapshot of
a single country in the CEE region. However, we think that due to the similar evolution
path of the science systems and the dominance of metric-based performance assessments
applied in CEE countries, there is not much difference between the circumstances and
motivations of researchers across the region. In addition, we did not investigate the attitude
of researchers towards other open access publishers and journals (e.g., Frontiers, PLOS
ONE, and Scientific Reports) and subscription-based publishers. As for the questionnaire
survey, it seems reasonable to repeat it from a different angle and find out the opinion of
researchers who have never published in MDPI journals.

Finally, in the future, the geographical scope of the research should be widened. Firstly,
more information should be acquired from other CEE countries to corroborate our findings.
Secondly, when mapping MDPI’s market share worldwide, we realized that the pattern we
detected for the CEE region is similar to that of the Mediterranean region. That is, it would
be reasonable to investigate the latter region more deeply to whether we can find com-
mon features with the CEE region. Thirdly, we should find out why MDPI has remained a

2 The EIS contract between Elsevier and the Library and information Centre of the Hungarian Academy of
Sciences is available at this link: https://eisz.mtak.hu/images/szerzodesek/ScienceDirect_2022.pdf

3 See for example, the announcement of University of Szeged Klebelsberg Kuno Library indicating that due
to financial issues, the Library will no longer be able to pay MDPI (and Frontiers) journals’ APCs http://
szerzoknek.ek.szte.hu/szabalyvaltozas-az-open-access-tamogatas-es-a-lektoralasi-szolgaltatasokban/

4 This concept is debated by Severin and Low (2019) and Chawla (2021), saying that publications in scien-
tifically questionable journals have already infiltrated major citation databases.
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marginal player in the United States, the United Kingdom, and China. We did the first step
in this research, but many questions have remained that we should answer in the future.
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