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Abstract: The purpose of this study is to present a new scientometric model for measuring individual
scientific performance in Scopus article publications in the field of Business, Management, and
Accounting (BMA). With the help of this model, the study also compares the publication performance
of the top 50 researchers according to SciVal in the field of BMA, in each of the Central European
V4 countries (Czech Republic; Hungary; Poland; Slovakia). To analyze the scientific excellence of a
total of top 200 researchers in the countries studied, we collected and analyzed the data of a total of
1844 partially redundant and a total of 1492 cleansed BMA publications. In the scope of the study, we
determined the quality of the journals using SCImago, the individual contributions to the journal
articles, and the number of citations using Scopus data. A comparison of individual performance,
as shown by published journal articles, can be made based on the qualities of the journals, the
determination of the aggregated co-authorship ratios, and the number of citations received. The
performance of BMA researchers in Hungary lags behind the average of V4s in terms of quantity,
but in terms of quality it reaches this average. As for BMA journal articles, the average number
of co-authors is between two and three; concerning Q4 to Q2 publications, this number typically
increases. In fact, in the case of these Q journals multiple co-authorship results in higher citations,
but it is not the case concerning Q1 journals.

Keywords: researcher excellence; SciVal; SCImago; Scopus; Researcher Cite Score; Researcher
Performance in Scopus Articles (RPSA) index

1. Introduction

When it comes to evaluating researchers’ publication performance, the number of
citations received for publications is still the primary criterion [1,2]), especially in the STEM
(Science, Technology, Engineering, and Mathematics) field. In HASS (Humanities, Arts and
Social Sciences) disciplines, characterized by more modest citation indicators, the number
of references shows a larger variance, which calls into question performance evaluation
based purely on citation data. In this study, we argue that in addition to citations, the
ratios of co-authorships present in articles and the quality of the journal that publishes
the article also influence the researchers’ publication performance. It is also true to HASS
sciences that, in addition to journal articles, researchers also extensively publish other types
of works, e.g., conference papers, books, and book chapters. To date, for these types of
publications, reliable evaluation methods have not been developed [3]; therefore, we do
not address them in this study, and for this reason, we only examine journal articles in
assessing researchers’ excellence.

Most scientometrics research that examines the relationship between, and compares,
co-authorship and scientific performance primarily raises the question whether interna-
tional collaborations, as an indicator of effectiveness, have a positive effect on citations
of publications (see, e.g., [4–7]). In the scope of co-authorship-based publishing strategy,
or in those disciplines where joint scientific works by larger teams are more common, the
proportion of individual authorship is lower, but a higher number of journal articles also
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contributes to a higher number of citations within shorter periods of time. This is because
more publications have higher visibility, appear on more forums, and have a higher total
number of readers, thereby the number of citations also increases rapidly [8]. In this
strategy, the fact whether the co-authors are foreign or domestic is less dominant in terms
of individual publications and citation indicators. Although various databases (e.g., Web
of Science Core Collection [WoS]; Scopus; SciVal) are able to display the co-authorships
and the qualities of journals in each publication (WoS: JCR Quartile; Scopus: CiteScore,
SJR), the aggregation of co-authorship and journals quality data requires the construction
of a database if we consider them as a dimension defining research performance.

To measure the quality of journal articles, the number of citations received may seem
appropriate at first, as exemplified by the Journal Impact Factor [IF] [9,10], the number
of Scopus citations [11,12], the Article Influence Score [13], etc. Many researchers believe
that a single indicator, such as IF, is not enough to evaluate the quality of journals [14–16]).
Indeed, a citation index of a journal cannot provide reliable information about a certain
publication of a researcher because studies do not get balanced citations in any discipline.
For example, [17], analyzing the publication characteristics of the field of immunology,
have found that one-sixth of the articles receive half of all citations to journals and that
nearly a quarter of journal articles do not receive any citations at all. However, the rank of
journals depends on the number of citations to the articles and possibly the quality of the
citation journal itself [18], see, e.g., SCImago Journal Rankings [SCImago]. Each publication
of the researchers may be better or worse than the quality of the journal, but if we measure
the publication performance of a sufficiently large group of researchers in the journal article
category and over a long enough period, the average number of a researcher’s citations
will approach the average of the journal’s citation rate over the same period. Therefore,
for one measure of quality, SCImago Journal Rankings Index [SJR] is appropriate, which
classifies scientific journals in an online, publicly available database by disciplines and by
quartiles on an annual basis, based on Scopus data [19].

In performance evaluation, in addition to quality, the assessment of quantity is even
more hazy. Science ethics deals, to a relatively large extent, with the indication of unde-
served co-authorships and the non-indication of deserved co-authorships [20], as well as
with the impact of these phenomena on research careers. Indeed, national and interna-
tional research collaborations are becoming increasingly common in almost all disciplines
today [21]. Nonetheless, each of the authors acknowledges that they have played an active
role in research when publishing studies with multiple authorships. If we want to realis-
tically compare researchers’ publication performance, we must also recognize that joint
performance constitutes a cake that, even after its division among the actual number of
authors, cannot be bigger than it was before the division. In many parts of the world, the
co-authorship ratio is not distributed or at least not evenly distributed in the evaluation of
research achievements, which issue raises the question of fairness, as the sum of individual
research achievements may represent more than the performance of someone who has
carried out a research project alone and published it alone. In other words, we claim that
journal articles with multiple authorships are better than single-authored articles in all
respects. The strategy of publishing multi-authored articles also entails an increase in the
number of citations, but to disregard the real proportions of authorship in articles is unfair
to authors in smaller groups or to authors who work alone. In this way, a significantly
higher publication performance can be established due to a distorted assessment of author-
ship ratios (if the co-authors of the publication get more recognition overall than the sum
of the co-authorships indicated in the publication), if such is considered at all.

The use of science metrics for highlighting performance is much less common in the
HASS discipline than in the fields of STEM, and what is used is not in line with publishing
practices and characteristics in the discipline [22]. The performance of scientists working
at universities is determined by the combined performance of their teaching and research
work. Out of these, research performance is more important. This is so as, on the one hand,
it constitutes the basis of one’s scientific career and, on the other hand, it has a positive
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effect on educational performance, while educational performance does not affect research
effectiveness [23]. Currently applied methods of researcher performance measurement vary
from institution to institution, and there is no consensus either on which aspects should
be taken into account or who the evaluators should be. This study proposes a model
to measure a part of this complex issue: publication performance. Our article attempts
to propose a new performance assessment model for comparing individual researcher
performance in international journal articles, which we propose to be used for comparing
the performance of researchers working in the BMA discipline primarily. To illustrate the
use of this model, we compare the top performances of scholars in the BMA field in the
V4 countries of Central Europe between 2015 and 2020, with such comparison including
qualitative, quantitative and citation aspects.

On the other hand, publication performance does not show significant correlation
with the GDP of a given country [24], i.e., scientific performance is not related to wealth or
money. Publication performance, however, is determined by the existence of a conscious
publication strategy and research site performance evaluation methods. In this context, the
study of the scientific effectiveness of the Central European region is desirable because a
common problem in the Central European region is that a significant proportion of Central
European authors publish in less prestigious journals, thus impairing the visibility of
the region’s scientific results [25]. On the other hand, studies conducted in the Central
European region are less markedly characterized by international cooperation, even at the
regional level [26]. This suggests that these countries are slow to catch up with international
scientific achievements. Given this situation, the aim of this study is to compare the
publication performance of top researchers in selected Central European countries over
the past few years and to highlight those fields of individual and national excellence
where performance can further be enhanced through exploiting potentials of research
collaboration. In addition, the goal of this paper is to establish such a model for the BMA
field that is capable of realistically integrating both quantitative and qualitative aspects of
publication performance.

In the following literature analysis, the advantages and disadvantages of purely
quantity- and quality-based publication performance evaluations are discussed, taking into
account that a reliable bibliometric performance evaluation must reflect both quantitative
and qualitative aspects [27]. Based on these findings, a self-developed model, the RPSA
model is used in the methodological section for calculating and ranking individual publica-
tion performance. The Results section also makes national performances comparable based
on the performances of top researchers, which allows science policy makers in countries
lagging behind in relative performance to draw important conclusions.

2. The Qualities and Quantities of Scopus Journals

Citation indicators, such as citedness rate; CiteScore [CS]; Source Normalized Impact
per Paper [SNIP]; and SCImago Journal Rank [SJR] [28], can be used to assess the quality
of journals indexed in Scopus. Scopus indicators show the quality of the journals indexed
in Scopus in the following way: if relevant quality criteria are not met, the indexation of
the journal may be removed from a given year. The fact that the indexation of a journal
in Scopus has been terminated is often not communicated to the public on the websites
of the journals concerned [29]. Tracking the qualities of journals is even more difficult in
SCImago, which ranks journals by disciplines using Scopus data, with its own scientific
metrics, updated once a year. This is because the SCImago database registers at the
beginning of June the journals that were already indexed in Scopus in the previous year,
and after a potential deterioration in the quality of a journal, the given journal can only
be removed from the SCImago database in June after the termination of Scopus indexing.
When examining the quality of a journal or the performance of a researcher over a broader
time horizon, the fact that the SCImago database is only updated annually plays a lesser
role. Compared to simple citation indicators and IF, SCImago gives a more reliable picture
of the quality of a journal, as it also considers the prestige and quality of the citation and,
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in addition, is accessible to all as it is available free of charge [30,31]). SCImago’s journal
ranking is also a good means of judging quality, as it is able to calculate the journal’s
rank taking into consideration the amount of self-citations and the lack of international
cooperation, which is a shortcoming of both IF and CS [32]. At the same time, large Open
Access [OA] journal publishers have the means to reduce self-citations by citing each other’s
articles in sister journals [33], yet their average quality lags behind non-OA journals [28].
An unresolved problem is that some predator OA journals are also indexed in larger journal
databases like Scopus [34], but these typically show low Q-ratings in SCImago and are
present in small proportions. This indicates a problem because OA journal articles have a
greater research impact [35]. However, trust in science may be shaken if lower quality and
less reliable studies reach a wider research audience.

SCImago is therefore suitable for assessing the quality of journals, but this in itself
does not yet provide direct information on the quality of the article published in a given
journal. In fact, to some extent it does provide direct information, however, as higher
quality journals use more rigorous peer review processes, and their rejection rates are also
higher. It is also necessary to examine the citation indicators of specific articles either in
relation to the citation index of the journal (whether or not the researcher’s publication
reaches the average quality of the journal) or in relation to other researchers’ own citation
indices (whether or not the researcher’s citation data reaches the average of the other
researchers’ concerned). The advantage of the CS introduced by Scopus in 2016 is that
it considers most types of publications, while the IF does not, and the IF, which is for a
smaller group of journals, only considers citations for two years, while the CS currently
considers four years [36]. All in all, none of the indicators is suitable for judging the
quality of a particular publication, even if we have data on the average citation of the
journal and the number of citations of the article. This is because these indicators consider
the number of citations and publications for a number of years at a time, from which a
citation/publication ratio for a year cannot be calculated, given that publications of later
years are less likely to receive similar numbers of citations than older articles. For all
these reasons, it is necessary to judge the researcher’s quality rather than the quality of the
articles when evaluating performance over the time horizon examined.

As far as the quantitative dimension is concerned, the lower the willingness of re-
searchers to collaborate in certain disciplines, the greater the significance of the number
of co-authors. The social and business sciences are typically of the kind of research areas
characterized by lower researcher willingness to collaborate, which—like computer science
and engineering—show high R values [37]. Research collaboration in all areas of science
should be encouraged and welcomed as long as it is not abused by researchers. For exam-
ple, [38] have shown that the subsequent success of early-career researchers is crucially
influenced by co-publication with highly-scientist professionals. If co-authorship ratios are
also considered when evaluating publication performance, unethical publishing practices
can also be reduced. This decreases research collaboration, but only to the extent where
collaboration aims to achieve exclusively apparent performance gains.

Some researches, nonetheless, considered it important to analyze the co-authoring
characteristics of publications as early as in the last decade [27]. The results of such analyses
are hardly taken into account in the evaluation of performance, but they are rather used
for the analysis of collaboration and dynamics between researchers [39–41]. In terms of
performance, the relevant literature describes the development of institutional, professional,
national, or journal indicators, while the evaluation of researchers’ individual performance,
for the time being, is left to university leaders and/or HR practices. This situation is
also interesting as aggregate performance can be traced back to individuals’ publication
performance, which is driven by different motivations important to each individual [42].
The coordinated nature of individuals’ performance motivations increases the reliability
and purity of aggregate performances on condition such motivations are free from counter-
interests. This can be based on a commonly used performance evaluation model that
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captures the two main aspects of performance (quantity and quality) in a simple and
realistic manner.

3. Evaluating Researchers’ Publication Performance: The Need for a Reliable Model

Researchers’ publication performance is often evaluated solely on the basis of the
h-index [43,44]). The disadvantage of this approach is that it does not relate to the per-
formance of a momentary or certain stage of research career, but to the success achieved
during the whole career. This is because the h-index can only increase over time, so it
does not necessarily encourage further research and publications. For example, if the
publication performance of the previous year is to be evaluated, citation indicators cannot
be used, as in this case, due to the shortness of time, it has also a significant effect whether
the publication was published in January or December in the previous year. However,
there is a relationship between the length of the period concerning which we examine
research performance and the h-index—and similar citation indicators such as hI-index [45],
hs-index [46], e-index [47].

In addition to citations, the number of publications, more precisely the aggregated
co-authorship ratios in publications, also reflect research performance (see, e.g., [48–50]).
In these approaches, however, co-authorship is the key to qualitative growth in group
output, and such approaches do not deal with the performance evaluation of individual
contributions. Co-authorships themselves have a performance-enhancing effect [42,51], but
not necessarily because better research can be done in a research team, but rather because
the proportion of self-citations to publications increases with the average co-authorship
rate [52]. This is also a concern if we want to capture research performance solely on the
basis of citations or the number of publications, regardless of co-authorship ratios.

The number of publications and citations are also taken into account when comparing
relative institutional or departmental publication performance [53]. The importance of
both factors is supported by the observation that the entry of lower quality journals into
OA gives an even weaker rating, while the entry of top journals into OA gives an even
more favorable rating [54]. That is, as a journal, which is not in the top tier, becomes OA, it
may appear that the quality of its publications increases (with the more citations), while the
journal’s overall rating deteriorates. Therefore, in the case of Scopus journal articles, we get
a more accurate picture of publication performance by concurrently considering the added
value created by the journal articles, the quality of the journal, and the citation index. [55],
examining institutional excellence, also found that both quantitative and qualitative aspects
are important in evaluation, and that results obtained in international collaborations favor
different groups of countries to varying degrees. In their study, the quantitative aspect
was interpreted based on the number of publications, while the qualitative aspect was
interpreted based on the field-weighted citation impact and the share of publications.

In this present study, the quantitative aspect is taken into account based on the co-
authorship ratios obtained in the publications (assuming that more authors share the same
performance). The qualitative aspect, on the other hand, is partly based on the journal’s cur-
rent SCImago rating and partly on the researcher’s CS, which is calculated as a quotient of
the number of citations and number of publications for the period 2015–2020. Based on the
above, publication performance is determined by the number of publications, its qualities,
and the number of citations; therefore, a performance indicator should be developed in such
a way that both the citations of the different quality articles and aggregated co-authorship
ratios in journals must have a significant impact on assessing researcher excellence.

It should be noted, however, that publication performance may also be affected by
expectations independent of researchers, which may adversely affect the performance such
researchers could have achieved through their original and non-influenced abilities or
motivations. The above-mentioned expectations include educational policy goals set at an
institutional or national level, which all researchers have to observe. Writing textbooks and
university lecture notes, holding additional university lectures, organizing conferences,
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proofreading and editing tasks, training young researchers, etc., are just a few examples
that require attention and time, and thus hinder research performance.

On the other hand, even if we examine publication performance only concerning
a specific period in which all researchers in the sample actively publish, a performance
index-based comparison will not necessarily be fair. Previous publication expectations
set to older generations were fundamentally different from today’s requirements, which
can be seen in the diminishing prestige of books and the rising importance of journal
articles. Therefore, a purely quantitative assessment of differences in performance can lead
to potential misinterpretations with no clue to analyzing underlying causes.

4. Method

Using the SciVal database which is a system that able to make ranking lists based
on individual or institutional performances, we have compiled the list of researchers
with affiliation in the V4 countries of Central Europe (Czech Republic; Hungary; Poland;
Slovakia). The researchers included in this database are among the top 50 researchers of
these countries in the subject area of BMA in terms of simple quantitative outputs, namely
based on the number of their Scopus publications in the period 2015–2020 (according to
SciVal). We have excluded those authors from the lists of the top 50 of each country who
are rated by SciVal based on their secondary affiliation, but whose primary affiliation is
not in that country. We have replaced the data of such scholars with the data of the next
researchers in the top list in each case. In line with the list compiled this way, we have
collected the data of the authors’ Scopus publications using the publications’ ID numbers
ignoring the following types of publications: book; book review; book chapter; conference
paper; and editorials. Due to terminological issues, we refer to publications considered
in the scope of this research as publications or journal articles throughout the study, but
this term in fact includes a wider range than Scopus journal articles and also contains, e.g.,
review; note; data. For each of these publications, we have recorded:

• The researcher’s real co-authorship ratio in the given publication (1/[total number of
authors]);

• The SCImago quartile classification of the given journal according to the year of
publication indicated in Scopus, with the addition that we have applied the SCImago
rankings of 2019 to the articles of 2020;

• The number of Scopus citations of the publication, regardless of the type and quality
of citations.

For this analysis, the SciVal data were filtered on 21 January 2021, and the Scopus
data were filtered between 20 January and 1 February 2021. Furthermore, we have also
considered that the analyzed publications should belong exclusively to the BMA discipline
(based on the Scopus classification), and thus excluded those who are not researchers
primarily of this discipline but are still included in the SciVal toplist, as some of their
journal publications are also indexed in this field. The compiled database does not include
publications that do not have a SCImago rating in BMA in the year of their publication.
Some researchers have 0 publications or are with 0 total scores in this database, which can
be due to four reasons:

• The researcher has only those types of Scopus publications in the period that are not
taken into account in this analysis (e.g., book chapter; editorial);

• None of the researcher’s publications included in the database has at least one citation;
• The researcher works and publishes in a field different from the BMA discipline, and

at least one of the journals of his/her publications not considered in the scope of this
study has also been ranked in the BMA discipline in SCImago;

• Although the journal of the publication is included in SCImago, the journal only has a
SCImago rating for a year different from the year of publication (except 2020).

For each researcher, we have performed an index calculation to assess the publication
performance of the period 2015–2020 according to the following formula:
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RPSA2015−2020 =

((
Y2020

∑
Y2015

(C−A)Q1

)
× 4 +

(
Y2020

∑
Y2015

(C−A)Q2

)
× 3

+

(
Y2020

∑
Y2015

(C−A)Q3

)
× 2 +

Y2020
∑

Y2015
(C−A)Q4

)
× ∑Y2020

Y2015 CinS*

∑Y2020
Y2015 PinS*

(1)

where

• RPSA: Researcher Performance in Scopus Articles, an indicator developed for the
relative evaluation of researchers’ publication performance, which also takes into
account individual performance (quantity), journal quality and citation in existing
Scopus journal publications in the period 2015–2020;

• Q1, Q2, Q3, Q4: SCImago quartile classification of the journal for the given year, based
on the 2019 SCImago rankings for publications of 2020;

• ∑(C–A): aggregated Co-Authorship ratios, the sum of individual authorship ratios in
the publications per qualitative quartile, taking the co-authorship ratio of a publication
calculated as (1/[total number of authors]);

• CinS*: Citations in Scopus*, the number of citations obtained by the author in the
publications considered in the scope of this research and indexed in Scopus;

• PinS*: Publications in Scopus*, the number of publications of the author excluding
book, book review, book chapter, conference paper and editorial indexed in Scopus
for the period under scrutiny.

The first component of the RPSA indicator (
(
(

Y2020
∑

Y2015
(C−A)Q1)× 4 + (

Y2020
∑

Y2015
(C−A)Q2)

× 3 + (
Y2020

∑
Y2015

(C−A)Q3)× 2 +
Y2020

∑
Y2015

(C−A)Q4
)
) shows the aggregate individual contri-

bution of a given researcher according to the quality of the journals in which the given
researcher published the studies in question. Based on the SCImago quartiles, we have
weighted the journals and accordingly the journal article publications as follows: RPSA
regards the scores of co-authorship ratios with a 4-fold value in the case of Q1 articles,
with a 3-fold value in the case of Q2 articles, with a 2-fold value in the case of Q3 articles,
and with a 1-fold value in the case of Q4 articles. These weights represent the citation-
based quality differences between journals. The second component of the RPSA indicator(

∑Y2020
Y2015 CinS∗

∑Y2020
Y2015 PinS∗

)
is a reference index for the researchers themselves. This is similar to CS (but

for six years instead of four) and is the quotient of the number of Scopus citations the
publications considered got and the number of publications considered during the period.

Based on SCImago’s annual ranking and in order to avoid bias, we classified the
qualities of journals into the appropriate quartiles by considering only journal articles in
the BMA subject area, and, if a journal was evaluated in more than one subcategory within
the BMA in the same year by SCImago, we calculated the highest quartile. Finally, it is to
be noted that we have considered also those publications whose journal was since removed
from Scopus, but SCImago is still calculating the journal’s quartile rating for that year.
Publications whose journal already has Scopus indexing but does not yet have a SCImago
quartile have not been included in this analysis.

The following provide two examples of the calculation of the RPSA index:

• Researcher A’s performance (between 2015–2020, in BMA journals): 1 Q1 article with
0.5 co-authorship ratio and 6 citations, 1 Q2 article with 1.0 co-authorship ratio and 4
citations, and 1 Q4 article with 0.25 co-authorship ratio and 2 citations:

RPSA2015−2020 =
(
0.5Q1 × 4 + 1.0Q2 × 3 + 0.25Q4 × 1

)
× 6 + 4 + 2

1 + 1 + 1
= 5.25× 4 = 21. (2)

• Researcher B’s performance (between 2015 and 2020, in BMA journals): 20 Q1 articles,
with 0.1 co-authorship ratios each in 14 articles and 0.2 co-authorship ratios each in
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6 articles, and 1 Q4 article with a 0.1 co-authorship ratio. These articles altogether
received a total of 42 citations in Scopus:

RPSA2015−2020 =
((

14× 0.1 + 6× 0.2Q1
)
× 4 + 0.1

)
× 42

21
= 10.5× 2 = 21. (3)

The performance of Researchers A and B is equal based on the RPSA model. Although
Researcher B has seven times (21 pieces) as many articles as Researcher A (3 pieces), their
publication performances are similar, mainly due to the co-authorship ratios as articles
with 5–10 co-authors are uncommon in the field of BMA. This would be somewhat altered
by the overall number of citations received. The citations, however, were obtained from

many more publications, which is made more realistic by RPSA with its
(

∑Y2020
Y2015 CinS∗

∑Y2020
Y2015 PinS∗

)
ratio. The result of quality weighting of articles (journals) can be seen in the numerical
expression of both performances. Once again, it is important to emphasize that the RPSA
has not been developed to judge the value of individual research, but it is appropriate for
assessing the performance of individual contributions to individual publications based on
the quality of the journal and the citations of the studies.

Figure 1 shows the model of the research methodology used in this project.

Publications 2021, 9, x FOR PEER REVIEW 8 of 24 
 

 

• Researcher B’s performance (between 2015 and 2020, in BMA journals): 20 Q1 articles, 
with 0.1 co-authorship ratios each in 14 articles and 0.2 co-authorship ratios each in 
6 articles, and 1 Q4 article with a 0.1 co-authorship ratio. These articles altogether 
received a total of 42 citations in Scopus: 

𝑹𝑷𝑺𝑨𝟐𝟎𝟏𝟓ି𝟐𝟎𝟐𝟎 = ቀ൫𝟏𝟒 × 𝟎. 𝟏 + 𝟔 × 𝟎. 𝟐𝑸𝟏൯ × 𝟒 + 𝟎. 𝟏ቁ ×  𝟒𝟐𝟐𝟏 = 𝟏𝟎. 𝟓 × 𝟐 = 𝟐𝟏. (3)

The performance of Researchers A and B is equal based on the RPSA model. Although 
Researcher B has seven times (21 pieces) as many articles as Researcher A (3 pieces), their 
publication performances are similar, mainly due to the co-authorship ratios as articles 
with 5–10 co-authors are uncommon in the field of BMA. This would be somewhat altered 
by the overall number of citations received. The citations, however, were obtained from 

many more publications, which is made more realistic by RPSA with its ൬∑ ஼௜௡ௌ∗ೊమబమబೊమబభఱ∑ ௉௜௡ௌ∗ೊమబమబೊమబభఱ ൰ ra-

tio. The result of quality weighting of articles (journals) can be seen in the numerical ex-
pression of both performances. Once again, it is important to emphasize that the RPSA 
has not been developed to judge the value of individual research, but it is appropriate for 
assessing the performance of individual contributions to individual publications based on 
the quality of the journal and the citations of the studies. 

Figure 1 shows the model of the research methodology used in this project. 

 
Figure 1. The research methodology. 

5. Results 
Relative publication performance is shown in Table 1 for the top 200 researchers 

(based on SciVal) from the four countries. The red and blue scores in Table 1 (columns 
No.; G; H; I; J; K) have been calculated by the author, and the rest of the data are from 
SciVal exports. In terms of each country, scores A indicate researchers’ rankings based on 
SciVal’s publication performance between 2015 and 2020, given that SciVal indicator does 
not take into account citation data, co-authorship weights, or journal qualities. The rows 
of the table show individual publication performance. Researchers are listed in descend-
ing order in column K (RPSA). Column J shows the number of Scopus publications con-
sidered, regardless of co-authorship weights and other factors. The score of column I mod-
ifies this by taking into account the performance presented in the articles only in propor-
tion to the co-authorship contribution, which consists in the aggregated authorship ratios 
published by the researcher during the period. In column G, in addition to the quantitative 
aspect, there surfaces a qualitative aspect: when calculating the data in column G, we have 
weighted the co-authorship ratios of each article by the quality of the journal according to 
SCImago and these have been totaled for each researcher. Column H is the citation-based 

Figure 1. The research methodology.

5. Results

Relative publication performance is shown in Table 1 for the top 200 researchers
(based on SciVal) from the four countries. The red and blue scores in Table 1 (columns
No.; G; H; I; J; K) have been calculated by the author, and the rest of the data are from
SciVal exports. In terms of each country, scores A indicate researchers’ rankings based
on SciVal’s publication performance between 2015 and 2020, given that SciVal indicator
does not take into account citation data, co-authorship weights, or journal qualities. The
rows of the table show individual publication performance. Researchers are listed in
descending order in column K (RPSA). Column J shows the number of Scopus publications
considered, regardless of co-authorship weights and other factors. The score of column
I modifies this by taking into account the performance presented in the articles only in
proportion to the co-authorship contribution, which consists in the aggregated authorship
ratios published by the researcher during the period. In column G, in addition to the
quantitative aspect, there surfaces a qualitative aspect: when calculating the data in column
G, we have weighted the co-authorship ratios of each article by the quality of the journal
according to SCImago and these have been totaled for each researcher. Column H is the
citation-based component of the quality aspect. When calculating these data, we have
divided the number of Scopus citations received for the Scopus articles by the number
of Scopus articles considered. The product of G and H gives the RPSA index, which is
shown in column K. This score thus also takes into account the extent of real co-authorship
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contribution to the publication, the researcher quality by citation ratio calculation and the
publication quality by the journal’s quartile classification. RPSA is suitable for comparing
researcher performance as any change in citations, co-authorship ratio, and journal quality
all trigger a proportional change in performance. However, it follows from the RPSA
formula that publications without citations are considered worthless.

Table 1. Scientific metrics data for determining the individual publication performance of top 50 researchers in each Central
European V4 country (in the period 2015–2020).

Nr. Name A B C D E F G H I J K (↓)

1 Klemeš, Jiři Jaromír 1 CZ 42 618 14.7 58 46.55 26.35 11.64 57 1226.69
2 Sawik, Tadeusz J. 2 PL 39 270 6.9 24 36.00 24.22 9.00 9 872.00
3 Kadziński, Miłosz 27 PL 16 296 18.5 20 17.17 22.07 4.42 14 378.89
4 Czakon, Wojciech 15 PL 20 260 13 8 18.20 17.29 5.10 14 314.60
5 Ślusarczyk, Beata 20 PL 18 239 13.3 14 13.58 21.55 5.50 11 292.66
6 Dvouletý, Ondřej 19 CZ 17 156 9.2 10 31.77 9.06 9.70 16 287.89
7 Kliestik, Tomas 3 SK 27 520 19.3 17 11.70 23.44 3.87 16 274.22
8 Bilan, Yuriy V. 26 PL 16 188 11.8 19 23.00 11.03 9.23 32 253.72
9 Zaremba, Adam 6 PL 25 155 6.2 10 31.50 7.24 11.67 21 228.00
10 Kovács, György Y. 38 HU 7 97 13.9 6 17.17 12.63 6.33 8 216.73
11 Belás, Jaroslav 4 CZ 31 246 7.9 18 22.15 9.48 8.22 27 210.01
12 Szerb, László A. 14 HU 10 155 15.5 15 11.67 17.33 3.42 9 202.22
13 Vochozka, Marek 16 CZ 19 245 12.9 13 13.86 14.40 4.71 15 199.60
14 Gavurova, Beata 2 SK 32 223 7 15 32.88 6.05 12.17 39 198.99
15 Hájek, Petr 33 CZ 13 119 9.2 18 14.17 12.78 4.33 9 181.02
16 Zimon, Dominik 8 PL 24 135 5.6 9 27.67 6.20 12.25 20 171.53
17 Madzík, Peter 17 SK 15 91 6.1 6 24.57 6.33 7.28 15 155.59
18 Kapelko, Magdalena 39 PL 14 122 8.7 10 16.00 9.54 4.50 13 152.62
19 Keszey, Tamara 42 HU 7 53 7.6 5 17.00 8.83 5.00 6 150.17
20 Valaskova, Katarina 5 SK 21 351 16.7 12 10.63 14.00 4.00 15 148.87
21 Stejskal, Jan 10 CZ 21 134 6.4 11 17.33 8.27 6.67 15 143.29
22 Kot, Sebastian 7 PL 24 194 8.1 15 14.07 10.11 6.03 18 142.23
23 Demeter, Krisztina 9 HU 12 105 8.8 12 13.97 9.82 3.70 11 137.13
24 Szalavetz, Andrea 24 HU 8 46 5.8 5 16.00 8.20 5.00 5 131.20
25 Smith, Melanie Kay 3 HU 16 159 9.9 19 6.25 20.50 2.33 6 128.13
26 van Stel, André J. 19 PL 18 107 5.9 21 20.05 6.12 5.28 17 122.66
27 Strielkowski, Wadim 22 CZ 16 109 6.8 24 13.03 9.05 6.30 19 117.99
28 Kucharska, Wioleta 52 PL 13 73 5.6 5 15.17 7.33 4.67 9 111.22
29 Mura, Ladislav 8 SK 18 184 10.2 14 10.58 10.07 4.15 15 106.54
30 Trąpczyński, Piotr 21 PL 18 80 4.4 6 17.25 6.17 5.50 12 106.38
31 Tučková, Zuzana 48 CZ 11 110 10 8 6.40 16.29 2.20 7 104.23
32 Ključnikov, Aleksandr 32 CZ 13 82 6.3 12 14.83 6.44 5.73 16 95.49
33 Kovacova, Maria 9 SK 17 273 16.1 12 7.20 13.22 2.18 9 95.20
34 Fertő, Imre 45 HU 7 66 9.4 17 7.50 12.60 2.33 5 94.50
35 Hitka, Miloš 14 SK 15 93 6.2 17 9.13 9.82 3.37 11 89.67
36 Stadnicka, Dorota 48 PL 13 81 6.2 10 11.50 7.71 4.00 7 88.71
37 Świerczek, Artur 42 PL 14 29 2.1 5 34.00 2.60 9.00 10 88.40
38 Stefko, R. 13 SK 15 103 6.9 12 9.80 8.92 3.68 13 87.45
39 Kliestikova, Jana 18 SK 15 182 12.1 11 6.12 14.22 2.03 9 86.99
40 Navrátil, Josef 26 CZ 14 140 10 13 7.67 11.00 2.86 12 84.38
41 Matusiak, Małgorzata 11 PL 23 75 3.3 12 28.45 2.90 9.90 20 82.51
42 Sroka, Wlodzimierz 10 PL 23 139 6 10 10.05 8.00 4.22 14 80.40
43 Toloo, Mehdi 27 CZ 14 50 3.6 21 13.67 5.80 3.42 10 79.27
44 Durana, Pavol 33 SK 11 98 8.9 8 7.22 10.75 2.18 8 77.58
45 Popp, József 4 HU 16 108 6.8 18 10.63 7.25 3.84 16 77.06
46 Olah, J. 6 HU 15 105 7 13 10.28 7.13 3.63 16 73.23
47 Bačík, Radovan 1 SK 36 110 3.1 8 18.15 3.64 7.87 28 66.12
48 Martinát, Stanislav 46 CZ 11 148 13.5 17 2.70 24.17 1.01 6 65.35
49 Havierniková, Katarína 19 SK 14 74 5.3 5 10.20 6.36 3.35 11 64.91
50 Kočišová, Kristína 41 SK 10 43 4.3 6 13.10 4.78 4.87 9 62.59
51 Eger, Ludvík 28 CZ 14 49 3.5 6 14.55 4.08 5.09 12 59.42
52 Zimon, Grzegorz 54 PL 13 61 4.7 5 14.83 4.00 8.83 12 59.33
53 Krajcsák, Zoltán 23 HU 8 24 3 4 19.00 3.00 7.00 8 57.00
54 Michalkó, Gábor 17 HU 8 56 7 9 5.80 9.67 1.87 6 56.07
55 Korycki, Ryszard 35 PL 15 44 2.9 11 23.50 2.25 7.83 12 52.88
56 Fedorko, R. 4 SK 24 78 3.3 6 12.98 4.00 4.87 20 51.93
57 Zinecker, Marek 23 CZ 16 58 3.6 6 12.00 4.14 5.23 14 49.71
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Table 1. Cont.

Nr. Name A B C D E F G H I J K (↓)

58 Wąsowska, Aleksandra 28 PL 16 38 2.4 5 15.25 3.10 4.92 10 47.28
59 Molnár, Adrienn 48 HU 6 43 7.2 8 6.75 6.88 1.93 8 46.41
60 Irimiás, Anna Rita 12 HU 10 31 3.1 4 13.00 3.56 4.00 9 46.22
61 Frydrych̀, Iwona 3 PL 30 55 1.8 13 23.08 1.93 10.14 28 44.50
62 Mrozowicki, Adam 45 PL 13 40 3.1 7 10.30 4.29 2.70 7 44.14
63 Rozsa, Zoltan 12 SK 16 54 3.4 6 11.78 3.67 3.93 15 43.19
64 Vörösmarty, Gyöngyi 25 HU 8 31 3.9 4 10.50 4.00 4.00 8 42.00
65 Sadílek, Tomáš 9 CZ 24 23 1 5 21.92 1.86 9.58 14 40.70
66 Serweta, Wioleta 40 PL 14 41 2.9 6 12.63 3.13 5.02 16 39.48
67 Ciszewska-Mlinarič, Mariola 41 PL 14 39 2.8 4 14.00 2.82 4.83 11 39.45
68 Primecz, Henriett 13 HU 10 36 3.6 7 7.92 4.71 3.08 7 37.32
69 Šoltés, Michal 49 SK 9 40 4.4 8 6.50 5.71 3.08 7 37.14
70 Dobos, Imre 29 HU 8 30 3.8 11 9.50 3.88 4.00 8 36.81
71 Hajduová, Zuzana 24 SK 12 56 4.7 7 6.62 5.27 2.93 11 34.89
72 Čulková, Katarína 10 SK 16 44 2.8 8 8.83 3.75 3.83 12 33.13
73 Ławiñska, Katarzyna Ewa 22 PL 18 39 2.2 7 13.17 2.50 4.65 18 32.92
74 Pataki, György 31 HU 7 43 6.1 15 5.22 6.14 1.77 7 32.07
75 Kása, Richárd 53 HU 6 34 5.7 3 5.63 5.67 2.37 6 31.92
76 Urbancová, Hana 25 CZ 15 36 2.4 8 10.00 3.18 4.50 11 31.82
77 Čabinová, Veronika 23 SK 13 46 3.5 5 7.50 4.18 2.98 11 31.36
78 Borseková, Kamila 52 SK 9 58 6.4 6 3.08 9.75 1.17 4 30.06
79 Nemec, Juraj 44 CZ 12 36 3 13 8.08 3.64 2.93 11 29.39
80 Vetráková, Milota 48 SK 9 25 2.8 5 8.55 3.43 2.70 7 29.31
81 Farkas, Mária Fekete 50 HU 6 2 0.3 6 7.50 3.89 2.82 9 29.17
82 Gallo, Peter 11 SK 16 50 3.1 6 8.73 3.31 3.85 13 28.89
83 Kisel’áková, Dana 53 SK 9 43 4.8 5 3.92 7.00 1.50 6 27.42
84 Janošková, Mária 30 SK 11 29 2.6 2 7.33 3.63 2.67 8 26.58
85 Csikósová, Adriana 46 SK 10 28 2.8 6 7.33 3.63 2.67 8 26.58
86 Štrba, L’ubomír 50 SK 9 67 7.4 9 3.17 8.33 1.47 6 26.45
87 Lorincová, Silvia 43 SK 10 63 6.3 12 3.47 7.60 1.28 5 26.35
88 ?epel, Martin 32 SK 11 24 2.2 6 9.18 2.83 3.12 12 26.02
89 Bartosova, V. 22 SK 13 30 2.3 4 8.67 3.00 4.53 10 26.00
90 Mazari, Adnan Ahmed 5 CZ 29 52 1.8 6 16.75 1.50 7.58 26 25.13
91 Havelka, Antonín 3 CZ 32 61 1.9 7 15.40 1.63 7.45 27 25.10
92 Khouri, Samer 38 SK 10 60 6 8 6.60 3.78 2.37 9 24.93
93 Aluchna, Maria 33 PL 15 21 1.4 4 5.50 4.00 2.33 4 22.00
94 Krucińska, Izabella 12 PL 23 76 3.3 17 10.42 2.11 3.54 18 22.00
95 Doucek, Petr 6 CZ 26 60 2.3 10 4.08 5.33 2.17 6 21.78
96 Cichocka, Agnieszka 46 PL 13 29 2.2 6 9.58 2.21 4.47 14 21.20
97 Poór, József 5 HU 15 52 3.5 10 7.06 3.00 2.64 12 21.17
98 Máchová, Renáta 39 SK 10 43 4.3 5 5.50 3.78 2.75 9 20.78
99 Wiener, Jakub 18 CZ 18 50 2.8 16 8.53 2.43 3.76 14 20.71

100 Birknerová, Zuzana 40 SK 10 25 2.5 4 6.62 3.13 2.57 8 20.68
101 Šebestová, Jarmila 47 CZ 11 24 2.2 5 8.50 2.43 4.17 7 20.64
102 Glova, Jozef 15 SK 15 22 1.5 3 11.73 1.73 3.95 11 20.27
103 Dvorsky, Jan 30 CZ 14 36 2.6 9 8.62 2.33 3.32 12 20.11
104 Chovancová, Miloslava 38 CZ 12 27 2.3 5 7.78 2.55 3.40 11 19.81
105 Onuferová, Erika 45 SK 10 28 2.8 3 5.65 3.50 2.37 8 19.78
106 Lentner, Csaba 26 HU 8 17 2.1 4 9.25 2.10 4.08 10 19.43
107 Kolnhofer-Derecskei, Anita 39 HU 7 11 1.6 3 7.50 2.50 3.50 4 18.75
108 Sułkowski, Łukasz 13 PL 22 40 1.8 6 12.77 1.42 4.62 12 18.09
109 Márasová, Daniela 20 SK 14 34 2.4 13 6.25 2.82 4.17 11 17.61
110 Zapletal, František 51 CZ 11 19 1.7 5 5.00 3.50 2.17 4 17.50
111 Militky, Jiři 2 CZ 35 71 2 26 12.28 1.39 6.03 23 17.09
112 Frankovský, Miroslav 31 SK 11 25 2.3 7 5.37 3.13 2.32 8 16.77
113 Illés, Csaba Bálint 41 HU 7 29 4.1 5 4.33 3.83 1.75 6 16.61
114 Rigelsky, Martin 35 SK 11 26 2.4 2 6.98 2.36 2.37 11 16.51
115 Tóth, Zsuzsanna 44 HU 7 16 2.3 21 7.17 2.29 2.83 7 16.38
116 Puszkarz, Adam K. 57 PL 12 43 3.6 6 6.71 2.40 2.24 10 16.11
117 Švec, Roman 8 CZ 24 26 1.1 6 2.20 7.00 0.73 3 15.40
118 Skarka, Wojciech 5 PL 27 71 2.6 8 2.50 6.00 0.83 2 15.00
119 Štofová, Lenka 42 SK 10 19 1.9 4 7.00 2.00 3.25 8 14.00
120 Zsolnai, László 1 HU 25 45 1.8 9 5.63 2.29 4.13 7 12.86
121 Hes, Luboš 20 CZ 17 22 1.3 13 9.35 1.36 3.87 14 12.69
122 Sass, Magdolna 32 HU 7 17 2.4 6 4.80 2.50 1.53 4 12.00
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Nr. Name A B C D E F G H I J K (↓)

123 Illés, Zoltán 30 HU 8 57 7.1 12 1.67 7.00 1.00 3 11.67
124 Roszkowska, Ewa 51 PL 13 32 2.5 7 2.33 5.00 0.67 2 11.67
125 Tátrai, Tünde 43 HU 7 9 1.3 3 7.25 1.60 2.75 5 11.60
126 Nerudová, Danuše 7 CZ 25 18 0.7 7 8.85 1.30 3.51 10 11.51
127 Glombikova, Viera 42 CZ 12 29 2.4 5 5.73 2.00 2.70 11 11.47
128 Fogarassy, C. 46 HU 6 15 2.5 9 4.22 2.67 1.82 6 11.24
129 Ferenčíková, Sonia 25 SK 12 17 1.4 6 4.39 2.50 2.50 6 10.98
130 Zeman, Zoltan 54 HU 6 10 1.7 3 4.57 2.40 2.03 5 10.96
131 Struszczyk, Marcin Henryk 30 PL 16 19 1.2 10 8.04 1.20 2.68 15 9.65
132 Maryška, Miloš 36 CZ 12 22 1.8 6 3.50 2.75 1.75 4 9.63
133 Csillag, Sára 35 HU 7 11 1.6 3 6.75 1.40 3.08 5 9.45
134 Rehacek, Ing Petr 50 CZ 11 32 2.9 5 4.67 2.00 2.33 3 9.33
135 Krěmenáková, Dana 15 CZ 19 40 2.1 6 5.99 1.55 3.21 11 9.25
136 Clarke, Alan 21 HU 8 18 2.3 6 1.50 6.00 0.50 1 9.00
137 Irzmańska, Emilia 18 PL 18 32 1.8 10 10.77 0.83 5.03 12 8.97
138 Nagy, Zoltán 37 HU 7 14 2 2 2.68 3.00 0.78 3 8.05
139 Mazari, Funda Büyük 50 CZ 11 13 1.2 3 6.25 1.27 3.07 11 7.95
140 Ližbetinová, Lenka 13 CZ 20 59 3 10 2.42 3.25 1.33 4 7.85
141 Majerník, Milan 36 SK 11 21 1.9 4 2.17 3.50 1.08 4 7.58
142 Brunet-Thornton, Richard 37 CZ 12 13 1.1 3 6.00 1.25 2.17 4 7.50
143 Marešová, Petra 12 CZ 20 23 1.2 17 4.85 1.40 1.70 5 6.79
144 Ko, Andrea 19 HU 8 15 1.9 5 3.17 2.00 0.92 3 6.33
145 Hedvičáková, Martina 35 CZ 12 15 1.3 5 2.50 2.50 0.83 2 6.25
146 Piórkowska, Katarzyna 43 PL 14 9 0.6 2 4.17 1.50 2.17 6 6.25
147 Fenyves, Veronika 27 HU 8 12 1.5 3 5.28 1.14 1.90 7 6.04
148 Drobina, Robert 31 PL 16 8 0.5 7 13.75 0.41 8.08 22 5.63
149 Hurta, Hilda 47 HU 6 13 2.2 2 3.75 1.50 1.25 4 5.63
150 Lewandowski, Stanisław 9 PL 24 14 0.6 6 9.17 0.59 7.67 17 5.39
151 Pitrová, Kateřina 24 CZ 15 16 1.1 3 1.00 5.00 0.33 1 5.00
152 Dupláková, Darina 21 SK 13 33 2.5 5 2.60 1.90 2.10 10 4.94
153 Chandler, Nick 36 HU 7 9 1.3 2 2.75 1.75 1.25 4 4.81
154 Křupka, Jiří 39 CZ 12 8 0.7 6 5.67 0.83 2.83 6 4.72
155 Abramowicz, Witold 37 PL 15 9 0.6 9 0.67 7.00 0.17 1 4.67
156 Solilova, Veronika 31 CZ 13 4 0.3 3 5.50 0.80 2.08 5 4.40
157 Józkowicz, Ignacy 24 PL 16 10 0.6 3 4.33 1.00 2.83 6 4.33
158 Hatala, Michal 26 SK 11 28 2.5 10 2.18 1.75 1.68 8 3.82
159 Tarnóczi, Tibor 40 HU 7 9 1.3 2 4.48 0.83 1.70 6 3.74
160 Kosiewicz, Jerzy 50 PL 13 5 0.4 2 7.67 0.45 7.67 11 3.48
161 Verma, Chaman 28 HU 8 58 7.3 10 0.67 5.00 0.67 2 3.33
162 Daneshjo, Naqib 6 SK 20 18 0.9 4 5.47 0.57 4.30 14 3.12
163 Caha, Zdeněk 43 CZ 12 9 0.8 6 4.15 0.67 1.45 3 2.77
164 Jazouli, Abdelkader 15 HU 9 5 0.6 1 2.40 1.00 0.95 4 2.40
165 Török, Áron 22 HU 8 8 1 8 2.76 0.86 0.88 7 2.37
166 Gburová, Jaroslava 7 SK 19 12 0.6 4 1.73 1.33 0.87 3 2.31
167 Majerčáková, Daniela 44 SK 10 15 1.5 3 0.50 4.00 0.50 1 2.00
168 Ziemba, Ewa 47 PL 13 29 2.2 11 1.00 2.00 0.33 1 2.00
169 Kuca, Kamil 45 CZ 12 15 1.3 54 0.60 3.00 0.20 1 1.80
170 Sebestyén, Zoltán 52 HU 6 2 0.3 4 1.67 1.00 0.67 2 1.67
171 Rašticová, Martina 29 CZ 14 9 0.6 3 2.92 0.50 1.33 4 1.46
172 Ujhelyiová́, Anna 47 SK 10 3 0.3 10 5.00 0.27 2.65 11 1.36
173 Čech, Petr 40 CZ 12 11 0.9 2 0.67 2.00 0.33 1 1.33
174 Szidarovszky, Ferenc 7 HU 13 19 1.5 27 4.17 0.25 1.67 4 1.04
175 Matisková, Darina 51 SK 9 5 0.6 4 2.00 0.50 2.00 6 1.00
176 Gasparski, Wojciech W. 55 PL 13 7 0.5 3 8.20 0.11 8.20 9 0.91
177 Knapčíková, Lucia 28 SK 11 17 1.5 5 1.62 0.40 1.62 5 0.65
178 Matušíková, Daniela 29 SK 11 9 0.8 3 1.00 0.50 0.40 2 0.50
179 Pavlíček, Antonín 17 CZ 18 16 0.9 7 0.50 1.00 0.25 1 0.50
180 Roterman, Irena K. 14 PL 22 14 0.6 22 0.00 0.00 0.00 0 0.00
181 Lapunka, Iwona 16 PL 20 11 0.6 2 0.00 0.00 0.00 0 0.00
182 Woźniak, Waldemar 23 PL 18 38 2.1 3 0.00 0.00 0.00 0 0.00
183 Banach, Mateusz 25 PL 16 10 0.6 13 0.00 0.00 0.00 0 0.00
184 Stefańska, Magdalena 29 PL 16 5 0.3 1 0.50 0.00 0.50 1 0.00
185 Marek-Kołodziej, Katarzyna 34 PL 15 8 0.5 1 0.00 0.00 0.00 0 0.00
186 Janáček, Jaroslav 37 SK 11 15 1.4 8 1.00 0.00 0.33 1 0.00
187 Pergl, Robert 11 CZ 21 40 1.9 6 0.33 0.00 0.17 1 0.00
188 Divényi, Dániel 8 HU 12 23 1.9 6 0.00 0.00 0.00 0 0.00



Publications 2021, 9, 50 12 of 23

Table 1. Cont.

Nr. Name A B C D E F G H I J K (↓)

189 Sores, Peter M. 10 HU 12 23 1.9 6 0.00 0.00 0.00 0 0.00
190 Slabá, Marie 14 CZ 20 7 0.4 3 2.00 0.00 1.00 1 0.00
191 Hegedüs, Jözsef 18 HU 8 13 1.6 10 0.00 0.00 0.00 0 0.00
192 Sleisz, Ádám 20 HU 8 22 2.8 8 0.00 0.00 0.00 0 0.00
193 Lukášková, Eva 34 CZ 12 3 0.3 1 0.00 0.00 0.00 0 0.00
194 Polgári, Beáta 33 HU 7 22 3.1 4 0.00 0.00 0.00 0 0.00
195 Vámosi, Kornélia Zarándné 34 HU 7 0 0 0 0.00 0.00 0.00 0 0.00
196 Konieczny, Leszek 44 PL 14 10 0.7 23 0.00 0.00 0.00 0 0.00
197 Soukal, Ivan 49 CZ 11 8 0.7 4 2.00 0.00 0.75 2 0.00
198 Szabó, Ildikó 51 HU 6 7 1.2 3 0.50 0.00 0.25 1 0.00
199 Stryjski, Roman 49 PL 13 19 1.5 2 0.00 0.00 0.00 0 0.00
200 Saşiadek, Michał 56 PL 13 18 1.4 5 0.00 0.00 0.00 0 0.00

* Nijkamp, Peter 1 PL 41 265 6.5 59 N/A N/A N/A N/A N/A
* Pedrycz, Witold 4 PL 27 646 23.9 74 N/A N/A N/A N/A N/A
* Krasławski, Andrzej 17 PL 19 244 12.8 24 N/A N/A N/A N/A N/A
* Skibniewski, M. 32 PL 16 170 10.6 36 N/A N/A N/A N/A N/A
* Kostera, Monika 36 PL 15 31 2.1 11 N/A N/A N/A N/A N/A
* Kaciak, Eugene 38 PL 15 121 8.1 11 N/A N/A N/A N/A N/A
* Kotulič, Rastislav 16 SK 15 48 3.2 7 N/A N/A N/A N/A N/A
* Bencsik, A. 27 SK 11 17 1.5 4 N/A N/A N/A N/A N/A
* Vavrek, Roman 34 SK 11 34 3.1 6 N/A N/A N/A N/A N/A
* Klemeš, Jiři Jaromír 2 HU 19 878 46.2 58 N/A N/A N/A N/A N/A
* Kahanec, Martin 11 HU 11 58 5.3 13 N/A N/A N/A N/A N/A
* Varbanov, Petar Sabev 16 HU 9 398 44.2 36 N/A N/A N/A N/A N/A
* Bilan, Yuriy V. 21 CZ 16 150 9.4 19 N/A N/A N/A N/A N/A
* Çera, Gentjan 41 CZ 12 36 3 5 N/A N/A N/A N/A N/A
* Piazolo, Felix 49 HU 6 2 0.3 2 N/A N/A N/A N/A N/A
* Weber, Gerhard Wilhelm 53 PL 13 60 4.6 11 N/A N/A N/A N/A N/A

*: Researchers whose primary affiliation based on Scopus ID differs from the data based on SciVal. No.: Calculated order rankings of
individual publication performance based on RPSA. A: The ranking number of researcher performance among the top researchers per
country, based on SciVal. B: Country of primary affiliations (CZ: Czech Rep.; HU: Hungary; PL: Poland; SK: Slovakia). C: Scholarly
output, based on SciVal. D: Number of all citations for all Scopus publications, regardless of any period and type of publications, based
on SciVal and Scopus. E: Citations per publications, based on SciVal. F: Researcher H-index, based on SciVal and Scopus. G: Score
for Scopus publications in the period, which also considers co-authorship ratios and the quality of journals involved. Calculation rate:
G = ∑

(
(C−A)Q1

)
× 4 +

(
(C−A)Q2

)
× 3 +

(
(C−A)Q3

)
× 2 +

(
(C−A)Q4

)
). H: Citation rate is the quotient of the number of

citations received by the publications considered and the number of publications considered (in the period). Calculation rate: H = CinS∗
PinS∗ .

I: Score on Scopus publications considered (in the period), regardless of journal quality and any other aspects. Calculation method:
i = ∑(1÷ [number of all authors]). J: Number of Scopus publications considered (in the period), in the BMA area, based on Scopus and
SciVal. K: Index of Researcher Performance in Scopus Articles (RPSA), which also considers all co-authorship ratios, journal quality and
citation rate. Calculation method: K = G× H.

Based on the data shown in Table 1, significant differences in the publication perfor-
mances of top researchers in the countries involved can be established. In the order of
researchers calculated by RPSA, 6 researchers from Poland of the total 200 researchers
were included in the top 10, while only 1 researcher was Hungary and 1 from Slovakia. For
this reason and in order to obtain an answer as to what research excellence means in each
country, in the scope of this study, we have also compared all the performance provided by
the top researchers in the V4 countries.

SciVal ranks top researchers based on their scholarly output (Column C in Table 1),
which differs from the order that could be generated using the data in Column J, because
this latter column only counts the journal publications considered. There are statistically
significant correlations with varying extents between C and K values, which are considered
as indicators of performance, and between J and K values (Table 2), i.e., the number of pub-
lications and the number of BMA articles do not affect publication performance exclusively.
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Table 2. Correlations between scholarly output based on SciVal (C) and RPSA (K), and between the number of Scopus
publications considered (J) and RPSA (K).

Total Sample CZ PL SK HU

r p r p r p r p r p

Pearsons rho
C–K 0.469 ** 0.000 0.514 ** 0.000 0.546 ** 0.000 0.624 ** 0.000 0.142 0.325
J–K 0.559 ** 0.000 0.774 ** 0.000 0.278 0.051 0.610 ** 0.000 0.458 ** 0.001

Spearmans rho C–K 0.248 ** 0.000 0.246 0.084 0.275 0.053 0.434 ** 0.002 0.160 0.268
J–K 0.699 ** 0.000 0.801 ** 0.000 0.651 ** 0.000 0.609 ** 0.000 0.761 ** 0.000

**: Correlation is significant at the 0.01 level (2-tailed).

Scopus h-indexes show a significant standard variation as a function of calculated
order (No.): the coefficient of determination of the trend line calculated based on the
h-indexes adjusted to No. is R2 = 0.0006, which confirms that there is practically no
correlation. Out of the top 10 researchers ranked according to the Scopus h-index (their
h-index is between 58 and 21), five researchers are in the first quartile, and four researchers
are in the last quartile in the ranking determined based on the calculated publication
performance. Based on the results, the h-index is exceptionally high in two cases: in the
case of junior researchers with intensive performance and rapid development, and, in
the case of senior researchers h-index becomes high in the longer term, but in these cases
publication performance of the last six years is no longer outstanding. More accurate
information about individual performance is provided by the values of column H

(
CinS∗
PinS∗

)
,

where only those researchers who are below No. 100 belong to the first 40 highest values.
Here, the coefficient of determination is R2 = 0.562, which indicates a much stronger trend
compared to the previous one (No. vs. h-index): researchers ranked higher have higher
CinS*/PinS* values (p = 0.000).

Quality-independent aggregated co-authorship ratios (column I in Table 1) show that
the first decile of the top 200 researchers has the largest differences in performance across
the countries. For example, while the researcher from Poland with the highest number
of publications published 12.25 BMA journal articles, the top researcher from Slovakia
published 12.17, the top researcher from the Czech Republic 11.64, and the top researcher
from Hungary 7.00 articles. In the ranking based on the values of column I containing
the aggregated co-author ratios, the first researcher from Hungary appears only at 23rd
place. If we examine the publication performance of the top 50 researchers in each country
in an aggregate way by country, we get an idea of the overall performance of these top
researchers, i.e., the quality of the publications produced by the best researchers in each
country. If we rank the researchers based on the data in column I, compared to No., we can
see that there is a strong but straightforward relationship between the rankings according
to the two criteria: the rank correlation coefficient ρ = 0.738. This suggests that the two
rankings show parallel changes.

Based on the evaluation of the national top 50 researchers’ performance, it is also pos-
sible to ascertain the publication success of each country in the field of BMA. Table 3 shows
the aggregated performance of the top 50 researchers in each of the V4 countries in total
and in groupings according to the SCImago classification of the journals. Each examined
country (PL, CZ, SK, HU) has two groups of columns. The values in the first group of
columns (*) are derived from the data of all the publications of the top 50 researchers by
country, based on the logic of SciVal’s statistics, i.e., like SciVal’s database. Furthermore,
there may be redundancies among publications: if the same article is also co-authored by
other researchers who are also in the top 50 according to SciVal, then these publications
count more times. The values in the second group of columns (**) were calculated by im-
plementing data cleansing, and recurring redundant publications were taken into account
only once in compiling national performance figures.
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Table 3. Scientific metrics data determining the quality of publication performance of top 50 researchers in the Central European V4 countries (in the period of 2015–2020).

SUMMARY * (PL) SUMMARY ** (PL) SUMMARY * (CZ) SUMMARY ** (CZ) SUMMARY * (SK) SUMMARY ** (SK) SUMMARY * (HU) SUMMARY ** (HU)
1 546 1 477 1 509 1 431 1 509 1 356 1 280 1 228
2 57 10.44% 2 50 10.48% 2 69 13.56% 2 46 10.67% 2 50 9.82% 2 36 10.11% 2 23 8.21% 2 20 8.77%
3 97 17.77% 3 73 15.30% 3 69 13.56% 3 56 12.99% 3 55 10.81% 3 42 11.80% 3 28 10.00% 3 26 11.40%
4 73 13.37% 4 71 14.88% 4 81 15.91% 4 74 17.17% 4 65 12.77% 4 44 12.36% 4 38 13.57% 4 30 13.16%
5 85 15.57% 5 75 15.72% 5 100 19.65% 5 83 19.26% 5 113 22.20% 5 76 21.35% 5 53 18.93% 5 41 17.98%
6 121 22.16% 6 105 22.01% 6 83 16.31% 6 75 17.40% 6 114 22.40% 6 76 21.35% 6 71 25.36% 6 57 25.00%
7 113 20.70% 7 103 21.59% 7 107 21.02% 7 97 22.51% 7 112 22.00% 7 82 23.03% 7 67 23.93% 7 54 23.68%
8 229.90 8 210.13 8 172.11 8 149.74 8 154.80 8 114.26 8 112.95 8 96.86
9 2.37 9 2.27 9 2.96 9 2.88 9 3.29 9 3.12 9 2.48 9 2.35
10 128 10 108 10 62 10 121
11 477 11 431 11 356 11 228
12 6.01 12 6.47 12 7.34 12 8.06 12 5.59 12 5.09 12 5.41 12 5.37

Q1 * (PL) Q1 ** (PL) Q1 * (CZ) Q1 ** (CZ) Q1 * (SK) Q1 ** (SK) Q1 * (HU) Q1 ** (HU)
1 119 21.79% 1 118 24.74% 1 112 22.00% 1 106 24.59% 1 65 12.77% 1 44 12.36% 1 69 24.64% 1 60 26.32%
2 10 8.40% 2 10 8.47% 2 6 5.36% 2 6 5.66% 2 1 1.54% 2 1 2.27% 2 4 5.80% 2 3 5.00%
3 14 11.76% 3 14 11.86% 3 13 11.61% 3 12 11.32% 3 3 4.62% 3 1 2.27% 3 9 13.04% 3 9 15.00%
4 17 14.29% 4 17 14.41% 4 17 15.18% 4 17 16.04% 4 1 1.54% 4 1 2.27% 4 8 11.59% 4 7 11.67%
5 24 20.17% 5 23 19.49% 5 21 18.75% 5 19 17.92% 5 9 13.85% 5 6 13.64% 5 14 20.29% 5 12 20.00%
6 24 20.17% 6 24 20.34% 6 22 19.64% 6 20 18.87% 6 24 36.92% 6 15 34.09% 6 16 23.19% 6 14 23.33%
7 30 25.21% 7 30 25.42% 7 33 29.46% 7 32 30.19% 7 27 41.54% 7 20 45.45% 7 18 26.09% 7 15 25.00%
8 52.85 22.99% 8 52.52 24.99% 8 30.69 17.83% 8 29.35 19.60% 8 19.75 12.76% 8 14.34 12.55% 8 28.06 24.84% 8 25.19 26.01%
9 2.25 −0.12 9 2.25 −0.02 9 3.65 0.69 9 3.61 0.73 9 3.29 0.00 9 3.07 −0.05 9 2.46 −0.02 9 2.38 0.03
13 51 13 26 13 16 13 40
14 118 14 106 14 44 14 60
12 11.50 12 11.58 12 20.43 12 20.95 12 11.29 12 10.27 12 11.07 12 10.62
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Table 3. Cont.

Q2 * (PL) Q2 ** (PL) Q2 * (CZ) Q2 ** (CZ) Q2 * (SK) Q2 ** (SK) Q2 * (HU) Q2 ** (HU)
1 236 43.22% 1 193 40.46% 1 159 31.24% 1 132 30.63% 1 195 38.31% 1 130 36.52% 1 104 37.14% 1 83 36.40%
2 17 7.20% 2 14 7.25% 2 30 18.87% 2 17 12.88% 2 3 1.54% 2 3 2.31% 2 6 5.77% 2 5 6.02%
3 43 18.22% 3 30 15.54% 3 25 15.72% 3 19 14.39% 3 18 9.23% 3 12 9.23% 3 14 13.46% 3 13 15.66%
4 30 12.71% 4 28 14.51% 4 27 16.98% 4 23 17.42% 4 39 20.00% 4 25 19.23% 4 13 12.50% 4 9 10.84%
5 29 12.29% 5 25 12.95% 5 27 16.98% 5 25 18.94% 5 61 31.28% 5 40 30.77% 5 19 18.27% 5 15 18.07%
6 57 24.15% 6 46 23.83% 6 21 13.21% 6 20 15.15% 6 36 18.46% 6 24 18.46% 6 32 30.77% 6 26 31.33%
7 59 25.00% 7 50 25.91% 7 29 18.24% 7 28 21.21% 7 38 19.49% 7 26 20.00% 7 20 19.23% 7 15 18.07%
8 82.59 35.92% 8 72.65 34.57% 8 54.37 31.59% 8 46.67 31.17% 8 53.98 34.87% 8 37.63 32.93% 8 37.13 32.87% 8 31.02 32.03%
9 2.86 0.48 9 2.66 0.39 9 2.92 −0.03 9 2.83 −0.05 9 3.61 0.32 9 3.45 0.34 9 2.80 0.32 9 2.68 0.32
13 34 13 36 13 21 13 41
14 193 14 133 14 131 14 83
12 5.14 12 5.61 12 5.47 12 5.76 12 7.43 12 6.84 12 4.7 12 4.95

Q3 * (PL) Q3 ** (PL) Q3 * (CZ) Q3 ** (CZ) Q3 * (SK) Q3 ** (SK) Q3 * (HU) Q3 ** (HU)
1 103 18.86% 1 94 19.71% 1 202 39.69% 1 167 38.75% 1 177 34.77% 1 123 34.55% 1 88 31.43% 1 70 30.70%
2 10 9.71% 2 10 10.64% 2 13 6.44% 2 11 6.59% 2 42 23.73% 2 28 22.76% 2 12 13.64% 2 11 15.71%
3 12 11.65% 3 11 11.70% 3 29 14.36% 3 23 13.77% 3 26 14.69% 3 22 17.89% 3 5 5.68% 3 4 5.71%
4 13 12.62% 4 13 13.83% 4 30 14.85% 4 28 16.77% 4 24 13.56% 4 17 13.82% 4 13 14.77% 4 10 14.29%
5 26 25.24% 5 21 22.34% 5 49 24.26% 5 37 22.16% 5 23 12.99% 5 15 12.20% 5 16 18.18% 5 11 15.71%
6 25 24.27% 6 23 24.47% 6 39 19.31% 6 34 20.36% 6 32 18.08% 6 21 17.07% 6 17 19.32% 6 13 18.57%
7 17 16.50% 7 16 17.02% 7 42 20.79% 7 34 20.36% 7 30 16.95% 7 20 16.26% 7 25 28.41% 7 21 30.00%
8 48.62 21.15% 8 44.95 21.39% 8 72.33 42.03% 8 62.65 41.84% 8 58.68 37.91% 8 42.85 37.50% 8 37.73 33.40% 8 32.12 33.16%
9 2.12 −0.26 9 2.09 −0.18 9 2.79 −0.16 9 2.67 −0.21 9 3.02 −0.27 9 2.87 −0.25 9 2.33 −0.15 9 2.18 −0.17
13 43 13 43 13 26 13 41
14 94 14 167 14 123 14 70
12 6.00 12 6.02 12 2.36 12 2.49 12 3.29 12 3.28 12 2.45 12 2.16
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Table 3. Cont.

Q4 * (PL) Q4 ** (PL) Q4 * (CZ) Q4 ** (CZ) Q4 * (SK) Q4 ** (SK) Q4 * (HU) Q4 ** (HU)
1 88 16.12% 1 72 15.09% 1 36 7.07% 1 26 6.03% 1 72 14.15% 1 59 16.57% 1 19 6.79% 1 15 6.58%
2 20 22.73% 2 16 22.22% 2 20 55.56% 2 12 46.15% 2 4 5.56% 2 4 6.78% 2 1 5.26% 2 1 6.67%
3 28 31.82% 3 18 25.00% 3 2 5.56% 3 2 7.69% 3 8 11.11% 3 7 11.86% 3 0 0.00% 3 0 0.00%
4 13 14.77% 4 13 18.06% 4 7 19.44% 4 6 23.08% 4 1 1.39% 4 1 1.69% 4 4 21.05% 4 4 26.67%
5 6 6.82% 5 6 8.33% 5 3 8.33% 5 2 7.69% 5 20 27.78% 5 15 25.42% 5 4 21.05% 5 3 20.00%
6 15 17.05% 6 12 16.67% 6 1 2.78% 6 1 3.85% 6 22 30.56% 6 16 27.12% 6 6 31.58% 6 4 26.67%
7 7 7.95% 7 7 9.72% 7 3 8.33% 7 3 11.54% 7 17 23.61% 7 16 27.12% 7 4 21.05% 7 3 20.00%
8 45.84 19.94% 8 40.01 19.04% 8 14.72 8.55% 8 11.07 7.39% 8 22.54 14.56% 8 19.44 17.01% 8 10.03 8.88% 8 8.53 8.81%
9 1.92 −0.46 9 1.80 −0.47 9 2.45 −0.51 9 2.35 −0.53 9 3.19 −0.09 9 3.03 −0.08 9 1.89 −0.58 9 1.76 −0.60
13 14 13 17 13 14 13 11
14 73 14 26 14 59 14 15
12 0.99 12 0.99 12 2.81 12 3.04 12 1.11 12 1.12 12 2.47 12 1.67

1: Number of publications considered (by top 50 researchers per country, in the area of BMA, in the period [2015–2020], in Scopus publications excluding Book; Book Chapters; Book Reviews; Editorials; Conference
Papers). 2–7: Numbers of publications considered, in each year of the period 2015–2020, respectively. 8: Summarized co-authorship ratios, based on the publications considered (in the period). 9: Average number
of authors per publications considered (in the period). 10: Number of different journals where the considered publications were published (in the period). 11: Number of different publications considered (in
the period). 12: Average number of Scopus citations per publications considered. 13: Number of different journals in SCImago Q-quartile where the considered publications were published (in the period).
14: Number of different publications considered in SCImago Q-quartile (in the period). *: It contains redundant publications as well, as the same publication may occur more than once if the given paper has been
written by more than one top author listed in this database. **: It contains cleansed data, there are no redundant publications within the same country. All data, scores and ratios in this Table are calculated by the
author based on raw data from the databases of SCImago, SciVal and Scopus.
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Based on the performance of the top 50 researchers in each country, most BMA publi-
cations were published by authors from Poland (477), then by authors from Czechia (431),
from Slovakia (356), and finally by authors from Hungary (228) (Table 3 SUMMARY**).
This order does not change even if we examine the total co-authorship ratios of the top 50s
instead of the number of publications, which is 210.13; 149.74; 114.26; 96.86, respectively.
This is related to the fact that the average number of authors of the considered publications
does not vary greatly, it is around two to three (the lowest value is 2.27 in the top 50 of
Poland, and the highest value is 3.12 in the top 50 of Slovakia). Overall, the Czech top 50 re-
ceived the most citations for their publications (average 8.06 citations per publication), and
the Slovak top 50 received the least (average 5.09 citations per publication). If we examine
the data aggregated by country (without considering the quality of the journals) within the
top 50s, we can see that there is a varied picture concerning the extent of cooperation in
the production of publications. From the differences between the corresponding values of
the SUMMARY* and SUMMARY** parts of Table 3, the degree of cooperation within the
top 50s is the lowest between researchers from Poland (12.6%) and the highest in Slovakia
(30.1%) taking into account the overlap between publications. Finally, it is important to
note that journal diversity varies greatly from country to country. If we examine the journal
diversity index, it can be seen from the data of Table 3 SUMMARY*-11 AND SUMMARY*-
10 that the least diverse publishing platform was chosen by the top 50 of Slovakia (17.4%),
and the most diverse journals were chosen by Hungary’s top 50 compared to the number
of published articles (the journal diversity index is 53.1%).

After the examination of the aggregated data and the indicators of the top 50s by
country and quartile, it can be highlighted that the distribution of Q1/Q2/Q3/Q4 publica-
tions differs significantly from even distribution, and such indicators from the countries
also differ from each other. On the one hand, whether we look at the number of different
publications (1** values in Table 3, respectively) or the aggregated of co-authorship ratios
(8** values in Table 3, respectively), we see that in the lowest quality Q4 category, the top
50s publish significantly less than the 25% average. For example, in the period of 2015–2020,
based on the aggregated co-authorship ratios of publications by the top 50 considered,
the ratio of Q4 publications of Hungary (the lowest value in the comparison of the four
countries) is only 8.8%, compared to all non-Q-rated publications produced by Hungarian
researchers, while the same indicator is 19.0% in Poland (the highest value in the compari-
son of the countries). At the same time, as for the V4s, only to the top 50 in Hungary is it
true that, albeit to a small extent, in the Q1 category considered the best quality, both Hun-
garian authors’ publications and the aggregated co-authorship ratios represent a higher
proportion than average (26.3% and 26.0%, respectively). Q2 and Q3 together represent a
significantly higher proportion in the publication pattern of all four countries: the lowest
for the top 50 of Poland (60.2%) and the highest for the top 50 of Slovakia (71.1%), compared
to the total number of publications published by the top 50 researchers during the period
considered in this study.

On the other hand, if we examine the number of the top 50s’ publications by country,
by Q-quartile and by year of publications, we can see that only concerning one quartile,
Q1 does the number of publications increase in all V4 countries year by year (Table 3
2**–7**). In the other quartiles, the direction and pace of the annual change in the number
of publications is varied and unclear.

Based on the top performance of the V4 countries, the top 50 of the Czech Republic
would have the opportunity to target higher quality journals with their publications in
general, as they have significantly higher average citation ratios in both Q4 and Q1 (3.04 and
20.95 respectively), compared to the same indicator for the other three countries (Table 3
12**). Finally, it is interesting to note that the average number of co-authors per publication
varies greatly according to the quartiles. Moving forward in quality from Q4 to Q2, the
number of co-authors generally increases. An exception to this is the top 50 of Slovakia,
where the average number of co-authors is slightly lower in Q3 compared to Q4. Then
again, in the case of three of the four countries, the average number of co-authors in the Q1
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category drops to a value typical of average Q3 and Q2 quality publications. An exception
to this is the top 50 in the Czech Republic, where the average number of co-authors is the
highest in Q1 (3.61).

6. Discussion

Table 1 summarizes those science metrics indicators that show publication perfor-
mance of the total top 200 researchers broken down by country. The results show that
the distribution of researchers by country in the list of the top 200 is not balanced, the
best researchers in Poland’s top 50 perform significantly above the researchers from other
countries, while e.g., there is only one researcher from Hungary in the total top 10. One
reason for this may be that researchers from Poland are more consciously striving for better
publication quality and higher performance, but it is also possible that the practice of
measuring excellence in Poland is closer to the logic of RPSA, which researchers’ publi-
cation activity is a response to. The development of conscious publishing strategies of
Hungarian researchers are less effectively facilitated by current standards of excellence,
and researchers still overestimate the importance and the weight of national journal arti-
cles [56]. In Hungary, one of the research funds of national importance for senior, junior
and postdoctoral researchers is the so-called “OTKA”, for which 800–1100 applications
were received annually between 2016 and 2020, regardless of disciplines (see, e.g., Na-
tional Research, Development and Innovation Office [NKFIH], [57,58]). The NKFIH, which
is responsible for Hungarian research, decides on the applications, attaching great im-
portance to the publication performance of applicants, which is currently evaluated by
https://tudomanymetria.com (accessed on 27 April 2021), based on different aspects by
the scientific fields concerned [59–61]. In the BMA, until the beginning of 2021, this system
basically took into account three aspects when evaluating scientific performance assigned
to certain age groups: (1) h-index (not based on Scopus, but all researcher’s scientific
publications are considered); (2) independent citation per year; (3) number of publications
in the past five years (including all types of scientific publications). These criteria did not
prioritize the achievements of international publications, and therefore at the beginning
of 2021 a discussion has been initiated in the Hungarian scientific community in order to
renew the criteria system in the field. If this is completed, the importance of producing
international and high-quality publications for Hungarian researchers will be clear, so it
will be possible for Hungary to approach the average publication performance of V4s in
the BMA field.

The RPSA indicator, which considers all citation data, journal quality and aggregated
co-authorship ratios, shows only a partly significant correlation with SciVal’s scholarly out-
put. This is because SciVal only includes the number of Scopus publications in its researcher
ranking. This suggests that the data in such databases should be treated with reservations
in the scope of performance evaluation, although the raw data of such databases can be an
indispensable basis for developing performance evaluation models. The results shown in
Table 1 also confirmed that the predominantly h-index-based performance evaluation does
not give a reliable result. This finding is supported by other previous research [43,62,63].

It is important to note that RPSA alone is not suitable for assessing the full perfor-
mances of researchers. As it follows from its name, it takes only one but the most significant
factor in comparing individual, institutional or national performances in international en-
vironment: the co-authoring ratios and the impact of the articles in the classified journal
articles. The co-authorship ratio that reflects the researchers’ efforts in a quantitative ap-
proach, while the average citation number on these publications can give a reference to
quantifying the effect, which reflects the average quality of the researchers’ publications.
Consideration should be given to the RPSA certainly does not take into account the contri-
bution to other forms of publications, or activities related to organizing research, educating
doctoral students, etc. The top 50 researchers from Hungary produce fewer publications
than the top 50 from other countries, but this only partially determines their performance.
Considering the quality of the journal and the citations of the publications as well, the

https://tudomanymetria.com
https://tudomanymetria.com
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difference between average publication performance is smaller between researchers from
Hungary and from the other countries. A further development of the scientific metrics
database would be needed to more accurately determine the relative publication perfor-
mance of countries based on data of all researchers in the countries. Implicitly, the analysis
of the performance of the top 50 is only an illustration of their scientific efforts and the
quality of their publishing activities. This publication quality is related to the degree of
collaboration between researchers, but this quality cannot be analyzed exclusively con-
cerning top researchers. As we have seen when comparing the performance of the top
200, cooperation is the lowest among researchers from Poland, and the highest among the
researchers from Slovakia. It is possible, however, that the vertical composition of research
teams generally differs in a significant manner from country to country if there are more
common researcher collaborations of the same rank (with similar career successes), or when
there is more support for junior researchers by senior researchers, which latter scenario is
coupled with a lower cooperation ratio within the top 50 researchers of the country. In any
case, it is clear from the data that among the V4s, Q1, Q2, and Q3 quality publications are
produced by researchers from Poland with the lowest average number of co-authors.

Publication performance cannot be established solely based on citations, the number
of publications, and the quality per quartiles, as there is no performance evaluation system
that could lack non-quantifiable aspects [64]. In publishing practice, there may be unethical
cases when some authors use their ability for assertion of interests in the publishing process.
Certainly, the journal diversity index does not necessarily refer to unethical procedures.
However, if the quotient of the number of publications and the number of different journals
publishing such studies (the degree of diversity of the journals) show markedly and
significantly distorted results, this may indicate the existence of such a risk. The lower the
journal diversity index, the more the professional and personal relationship between the
journal and the author may play a role in the successful publication process. It should be
noted that the more intensive spread of OA journals also plays a role in the expected future
decline in the journal diversity index. In addition, the number of direct citations does not
necessarily provide reliable information about the scientific value of studies [65], and this
figure is further distorted by the algorithms used by various online search engines like
Google Scholar.

The results also show that the importance of publishing articles of the highest quality
(Q1) was recognized in all V4 countries, as the number of such studies is steadily increasing
year by year. The aggregated co-authorship ratios achieved in the case of such publications
are still slightly below 25% but publishing medium-quality articles (Q2 and Q3) is also
a common practice. Due to their research experiences, some of the top researchers are
moving towards Q1 of their will and accord, as their study writing skills are constantly
developing during their publishing activities. At the same time, further research is needed
on how conscious researchers are when selecting journals (and journal quality), whether
this awareness stems from their own goal setting, and to what extent researchers are
oriented by the aspects of performance evaluation systems. Science policy makers in each
country assume great responsibility in applying aspects that contribute to a high level
of international visibility of research results when defining criteria of scholarships and
funding schemes, as well as qualifications requirements.

The following features are considered the advantages of the RPSA model: (1) simplic-
ity, (2) comprehensiveness, and (3) fairness. The model is simple because it interprets only
the absolutely necessary quantitative and qualitative factors that have the greatest impact
on performance (number of co-authors, quality of the journal, number of articles, number
of citations). It is also comprehensive because, even if the logic of RPSA could be applied to
WoS, Scopus indexes a higher number of journals, and SCImago’s journal ranking system
based on the Scopus database is considered an accepted and popular source of information
worldwide. RPSA is considered fair in the sense that it is suitable for ranking researchers’
publication performance based on public data, so that the performance evaluated through
the above-mentioned dimensions becomes comparable and transparent. We also deem
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RPSA fair as it can reveal the kind of researcher behavior that is only meant to increase
publication performance through academically questionable means.

Also, RPSA represents a new approach compared to other performance measurement
models. For example, in the ERC application system, the output of publication perfor-
mance is determined only by the number of articles, with no regard to the number of
co-authors [66]. In the ERC evaluation, the field-normalized citation rate (FNCR) is of
paramount importance. In any case, just like in the case of RPSA, the ERC’s evaluation
model favors international journal articles in contrast to the approach of [67], who argued
that publications, book chapters and conference articles have the same weight in publi-
cation performance. However, as the Australian example shows [68], such an approach
clearly undermines scholars’ intention to be present in high-quality publication forums.
In contrast, [69] only consider ISI articles in their model when calculating individual per-
formances regardless of citations, journal quality, or individual contribution to the article.
The other extreme of evaluation systems is represented by the Norwegian Model, which
strives for perfection by using weights as far as performance evaluation in different forms
of publication are concerned [70]. This approach, however, raises the question of the
reliability of weights used. In contrast to this, based on the RPSA, a database can be built
that can provide up-to-date information on researchers’ publication performances based
on the qualitative and quantitative characteristics of Scopus journal articles. In fact, in
other disciplines, the status of an article’s authors is more dominant (e.g., single, first, last,
correspondent) [71]; this, however, does not significantly affect performance judgment in
the field of BMA.

7. Conclusions

Among the top 200 scholars analyzed in the study there are some researchers from the
V4 countries who are not economists or are not working primarily in the BMA field, but
have been included in the list as their high-quality publishing performance can also be mea-
sured in the BMA in addition to their main research areas. This, however, distorts the results
because the average citation indicators of the disciplines may differ significantly [22,72].
Therefore, there is a need for a system in which the research field can be recorded and
filtered in a uniform way.

The RPSA indicator presented here was used to determine the relative publication
performance of researchers in the BMA area, but this might also be applied to any discipline,
since RPSA does not measure the effectiveness of research, or the importance or relevance
of the published discovery, but only relative publication performance. At the same time,
as this approach cannot handle differences in the specifics of fields, it is not suitable for
the comparison of publication performance of researchers in different fields. However,
there are limitations for RPSA’s use as it has been shown in Discussion. There are no
any indicator that can be able to measure all kinds of research or publishing performance
reliably, nor RPSA can. However, this model may be a solution to judge performances on
articles on a quantitative and qualitative basis. Certainly, this cannot replace the experts’
performance evaluation, but can serve for that as a basis.

Another unresolved problem is that, in addition to journal articles, researcher per-
formance concerning other types of publications need to be reliably measured, even if
book, book chapter, etc., types of publications are in fact considered taking into account
citations only (e.g., [73]) or the number of publications only (e.g., [74]). This is a particularly
important issue in HASS disciplines, where book chapters and conference articles dominate
individual publication lists.

Finally, we recommend that decision-makers of Central European science policy take
an unambiguous position on the expectations about the different forms of publication in or-
der to support predictable and plannable research progresses and scientific developments.
They are also advised to communicate their position clearly so that such considerations
can be integrated into researchers’ publication strategies. This requires horizontal and
vertical coordination of performance appraisal systems, and conscious planning as far as
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the hierarchical nature and interrelatedness of such systems are concerned. We recommend
that, in the scope of performance appraisal systems, publication-related requirements
concerning habilitation (where applicable) and Doctor of Science (where applicable) qualifi-
cations should reflect—at least at a national level—differences between such qualifications
in prestige. In the absence of performance appraisal systems of this kind, the publication
performances of researchers belonging to different generations will not be comparable
either, which is difficult in itself anyway due to the differences of tasks and expectations
associated with diverse stages of a scholar’s life.
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