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Introduction

An indispensable element of the work of every scientist is the outcome of their
research — scientific publications. The prestige of a given publication is proved
by the journal it is published in and the publication’s bibliometric characteristics
based on the number of citations (Citescore, Impact Factor). The higher quality
the publications are, the greater the ranks of the authors and the university they
represent. The number of researchers’ publications and the comparison of cita-
tions can be used inside and outside the university. It is possible to evaluate em-
ployees during individual assessments, procedures concerning science degrees,
granting scholarships and preparing reports on a university’s activities that are
necessary to obtain funds (Komperda and Maka-Stolingwa 2017). Information
on the number of publications, citations and indexes may also be used during the
benchmarking of universities.

The literature review showed the existence of a research gap which was defined
as the lack of comparisons of scientific achievements (in terms of citations)
among research workers of economic universities in Poland. Therefore, the aim
of the study is to present and compare the scientific achievements of employees
of economic universities in Poland using a list of bibliometric indicators as basis
(number of publications, number of citations, s-index). In order to achieve the
article’s goal, the following research questions were posed:
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1. What is the average number of publications, citations and the Hirsch index
amid economic universities in Poland?

2. Which indicators show significant discrepancy?

3. What similarities can be identified in the analyzed indicators of different eco-
nomic universities in Poland?

4. How is the number of citations related to the number of publications among
economic universities in Poland?

In order to answer the research questions, a bibliometric analysis was used.
The subject of the study were five economic universities in Poland (University
of Economics in Katowice, University of Economics in Krakéw, University of
Economics in Wroctaw, University of Economics in Poznan, Warsaw School of
Economics).

The structure of the article is as follows. The first part presents a review of
the literature on bibliometric measurement methods and factors that hinder the
interpretation of the results. Moreover, the section covers the research conducted
so far in the field. The second part concerns research methodology, while the third
involves the results of the analysis. The article ends with a discussion and summary.

1. Literature review

1.1. Bibliometric measures

Observing higher education in Poland over past few decades, one can notice the
diversity of research centers on many levels. These include research potential,
size and complexity of the structure of universities, as well as the number of staff
and students. Progressive differentiation is a natural phenomenon that is influ-
enced by many factors. One of the essential aspects of scientific quality is the sci-
entific potential defined by the scientific achievements of research workers. The
achievements are influenced by the number of publications and citations which
constitute the basis for computational bibliometric indicators.

Bibliometrics is not a new field. The awareness that citations can be a meas-
ure of the impact of scientific achievements has been present since the 1960s
(Garfield 1965), but only recently there has been a significant increase in the
importance of bibliometric research. The reasons behind it are (Sitka et al. 2016):
e an increase in the number of people conducting research activities,

e conditions related to the science management system, including dependence
of research funding on bibliometric indicators,

e intensive development of IT systems and databases enabling both quick access
to publications and the conduct of relevant statistics and research.

The term “bibliometrics” was first used by Prichard (1969) who defined it as
the application of mathematical and statistical methods to the analysis of book
development processes and other means of communication. According to the
modern, slightly broader definition adopted by Statistics Poland, bibliometrics
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can be defined as the application of mathematical and statistical methods to sci-
entific literature, allowing the assessment of the amount of “scientific output”,
assuming that the essence of scientific activity is the production of “knowledge”,
which is reflected in the literature research (Statistics Poland 2021). On the other
hand, as part of bibliometric analysis, quantitative research is used to assess the
scientific potential of both institutions and researchers, along with their partici-
pation in world science. The analysis takes into account the number of publica-
tions and citation rates.

The number of publications is the basic measure of the knowledge “productiv-
ity”, but it should be noted that it does not indicate the quality of the publication.
The number of scientific publications is influenced by the intensity of research
and the ability to describe them in the form of, for instance, scientific articles
(Przyluska and Maczuga 2011). Furthermore, the intensity of publishing varies
according to the field of expertise. Most works are created in intensively develop-
ing disciplines such as physics, chemistry, astronomy, biology or medicine.

Comparisons in the academic record usually start with a compilation of the
number of publications. There are also other indicators that can be derived from
the number of publications. These involve the relationship between the publi-
cation and its dissemination in the form of citations. One such indicator is the
number of citations that shows how many times a given publication has been
cited in other scientific papers. It can be concluded that the greater the number,
the greater the scientific value of the cited publication. However, this parameter
is a quantitative factor that does not provide information about the quality of the
publication (Przyluska and Maczuga 2011).

Another indicator used in a bibliometric analysis is the Impact Factor (IF)
which determines the measure of the impact of a scientific journal on a given field
of knowledge (Zyczkowski 2011). The Impact Factor was introduced by E. Gar-
field in the 1950s. While working as a librarian at Johns Hopkins University, he
created a tool helpful in choosing journal subscriptions. Although initially this
index was not very popular, its importance and application increased significantly
with time, making it of the main indicators of bibliometric evaluation today. The
Impact Factor of a particular journal in a given year is calculated as the quo-
tient of the total number of citations of articles published in this journal in two
previous years, to the number of articles published in this journal in the same
time period (Przyluska and Maczuga 2011). This indicator is calculated for each
publishing year and applies to journals registered with the Institute of Scientific
Information (ISI) database. This method is based on the assumption that by com-
paring the popularity of journals, expressed by citations, it is possible to identify
the most important for researchers, i.e. the most influential (Osifski 2012).

Another indicator of bibliometric analysis is the index defined by Hirsch (2005)
— it is considered one of the basic measures of scientific achievements of a scien-
tist or an institution. According to the structure proposed by Hirsch, the index is
equal to the number #4 if / is the number of publications that are cited at least &
times (Mrowczynski 2010). The Hirsch index can be considered a supplement to
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the IF index, and, most importantly, it covers two aspects of scientific activity —
productivity (number of publications) and quality (citation index) (Braun et al.
2006). However, the Hirsch index in the presented form has a certain imperfection
—in case of comparing research centers, it is possible for large entities that publish
more papers to obtain higher values of the index and this distorts comparability
(Kierzek 2009). To avoid this concern, a revised method of calculating the Hirsch
index for institutions was introduced (Molinari and Molinari 2008), taking into ac-
count the number of published papers depending on the size of a given scientific in-
stitution. The modified 4,, index shows the following relationship: N: 4,, = h/N%4,
where /4 is the Hirsch index and N is the number of publications. The modified
Hirsch index can be used to compare research centers or universities.

The last of the indicators discussed in this study is the ;10 index. This measure
is one of the newest bibliometric indicators, introduced by the Google Scholar
database in 2011. As a simple index measure, it indicates the number of pub-
lished works with at least 10 citations (Noruzi 2016).

In addition to the indicators described above, one can also mention an ad-
ditional factor that intensifies the importance of bibliometric indicators — the
evaluation of a given publication in the context of the “scientific position” of
the journal in which it is published. It can be expressed in the number of points
assigned to journals, the list of which is announced by Ministry of Science and
Higher Education Republic of Poland (2021). In the system of higher education
and awarding degrees there is, therefore, an approach promoting publication in
journals with the highest possible number of points according to the ministerial
list. It should be emphasized that the ministerial list is criticized among many
academics, including members of the Polish Academy of Sciences (PAN, 2020).
Among the main disadvantages of point lists for journals one can identify:

e discrimination against Polish journals despite their high quality,

e extinguishing the potential of journals and publishing houses in Poland — pub-
lishing there is unprofitable in terms of the number of points awarded,

o the list is not of an expert nature — the Ministry interferes with the list created
by scientists appointed by the communities.

The bibliometric indicators allow to assess the scientific achievements of both
scientists and research centers. It is worth mentioning that the bibliometric anal-
yses performed with the use of the presented indicators are based on the cita-
tion databases, including Scopus, Web of Science (WoS), and Google Scholar.
However, it should be noted that these bases show differences in their construc-
tion (Falagas et al. 2008; Kousha and Thelwall 2011; Lopez-Cozar and Robin-
son-Garcia 2013; Thelwall 2016; Wiechetek 2019; Ortega 2017). This means that
the results of a study conducted by the same scientist or institution may differ
depending on the databases used (Bar-Ilan 2008).Therefore, in order to maintain
the comparability of the studied units, it is justified to analyze within the same
database. The most important information on databases is presented in Table 1.

In both Polish and foreign literature, one can find information on the differ-
ences between the platforms. The number of citations of authors shows large
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Table 1
Comparisons of scientific publications databases

Parameter Google Scholar Scopus Web of Science
The database The database
Descrinti mainly contains contains only Abstract and bibliometric
escription . . .
articles available | peer-reviewed base
online Scientific publications
Free Yes No No
Indices: Science Citation
Citation counter, Index Expanded (SCIE),
relevance, Citation counter, Social Sciences Citation Index
Algorithm publication date, | date, words in the (SSCI), Art & Humanities
words in the document title Citation Index (AHCI),
document title Conference Proceedings
Citation Index (CPCI)
New publications | Long indexing time,
are poorly no information . .
Disadvantages | positioned despite | about all author’s iclﬁgfr?srmj&?;gzizt all the
the up-to-date publications (formal P
data requirements)

Source: own elaboration.

discrepancies resulting from indexing time and formal requirements. The most
popular search engine is currently Google Scholar which finds more citations
than the other databases (Thelwall and Kouscha 2017). According to Mingers
et al. (2012), citations should be analyzed on the basis of Google Scholar due
to the precise number of citations. It should be emphasized that this is the most
popular database among young scientists (Wiechetek 2019).

Google Scholar is a free and publicly available scientific publication search
engine that provides information on the number of publications, citations and in-
dexes. Its greatest advantage is the quick indexing time and the newest data. Cre-
ating an account is free and it is possible to index every scientific article. For this
reason, the Google Scholar search engine was used to collect data in this study.

1.2. Bibliometric analysis — potential and problems

Bibliometric analysis should be used in the evaluation of the publishing activity
of researchers and research units. Thanks to it, it enables to determine the level
of institutions within a region, country and on the international arena (Huang et
al. 2011). For this to take place, it is necessary to use indicators that make it pos-
sible to compare publication activity. The methodology of integer and fractional
calculations requires consideration. According to the work of Aknes et al. (2012)
and their analysis that was carried out in 23 countries, the relative index shows
lower results when counting fractions.
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For this purpose, the previously discussed indicators (number of publications,
number of citations, Impact Factor, Hirsch index) are used. As can be seen, these
measures take into account other criteria, but their common problem is to show
the number of publications without taking into account the quality and the num-
ber of authors. Because of contemporary challenges posed by science, researchers
often work on projects together (Claxton 2005). However, there is a problem of
evaluating a given author in terms of their contribution and the way of measuring
their research output (Clement 2013). An article published in “Physical Review
Letters” journal is signed by 5,154 authors (Aad et al. 2015) and can be used as an
example. The following question should be asked: is every author’s contribution
significant? The multitude of authors in scientific publications is a challenge that
should be taken up in future scientific research.

The evaluation of publishing activity requires appropriate IT tools. It may turn
out that not all scientists are listed in a given database or that their work has not
been entered into this database. The currency of data requires the involvement of
research workers and their universities. The database of scientific achievements
can be used during individual employee appraisal, competitions, project fund-
ing applications, unit appraisal, reports on scientific activity and when allocating
funds for research.

1.3. Bibliometric analyses in science

The area of interest of this study is a comparative analysis of economic univer-
sities in Poland in terms of scientific publications and rankings. In such compar-
ative analyses conducted so far, one can notice a large diversity both in terms of
disciplines and scientific institutions. On international scale, an example may be
the comparison of the average number of publications and obtained results cited
per one scientist in the USA, as presented in Table 2.

The presented comparison shows a large variation between individual scien-
tific disciplines in terms of bibliometric indicators. This is especially visible when
comparing, for instance, mathematics with physics. The American mathemati-
cian publishes an average of 0.23 studies per year, while the physicist publishes
1.97 papers per year. At the same time, on average, a mathematician is cited 3.45
times a year, while a physicist is cited 54.81 times. Thus, the average physicist gets
almost 16 times more citations than a mathematician. A similar differentiation
can also be seen in the comparison of bibliometric indicators in Poland (Table 3).

Referring to the example of the comparison in accordance with Table 2, it can
be noted that also in Poland, both in the number of publications and the number
of citations, physics gets higher results than mathematics — 259 versus 170 in pub-
lications and 9068 versus 1141 in total number of citations. Similar differences
can also be observed in other scientific disciplines.

The diversity of scientific disciplines in the area of bibliometric indica-
tors affects the assessment of research centers specializing in a given disci-
pline. An example of such comparison can be found in Table 4 which pre-
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Table 3
Results of the analysis of the scientific achievements of 19 Polish scientists conducting research in various disciplines

Jakub Kubiczek, Wojciech Derej, Angelika Kantor
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sents a list of scientific institutes of the Polish Academy of Sciences (PAS) and
universities, with the evaluation of scientific achievements in the form of the
Hirsch index at a level of at least 30, over the years 1973-2008. Scientific insti-
tutes of the Polish Academy of Sciences and universities are shown separately
and arranged according to the decreasing values of the Hirsch index.

The presented data shows that the University of Warsaw (21 000), the Jagiel-
lonian University (18 008), the University of Wroctaw (10 945), the Adam Mic-
kiewicz University (10 553) and the Warsaw University of Technology (8 764) had
the greatest number of publications among universities here listed.

It is worth noting that universities are compared not only in terms of the results
of bibliometric analysis. Additionally, there are also university rankings prepared
by various institutions and magazines. Based on the adopted criteria and meth-
odology, the rankings present the grades of individual universities. According to
the different evaluation methods, the position of the same university may vary in
different rankings. Due to their imperfections, rankings of this type are subject
to many critical assessments. Table 5 presents the global university rankings (Ac-
ademic Ranking of World Universities (ARWU), Leiden Ranking, Quacquarelli
Symonds, Scimago, Times Higher Education World Universities Rankings (THE))
along with their analysis under the criteria proposed by Marginson (2016).

The rankings of universities in Poland are mainly prepared by the following
magazines: “Perspektywy”, “Wprost”, “Newsweek” or “Polityka”. These rank-
ings, as in the case of world rankings, differ in terms of the criteria underlying the
valuation, hence the position of a given university may be different depending
on the type of ranking (Domanski et al. 2008). An example of this is the ranking
of universities prepared annually by “Perspektywy”. In this type of rankings, the
bibliographic analysis is one of the many criteria taken into account for university
evaluation. In addition to publications, the following criteria are also analyzed
(“Perspektywy” 2020):

e prestige,

a graduate on the labor market,

innovativeness,

scientific potential,

scientific effectiveness,

training conditions,

internationalization.

As an example of the ranking of Polish universities, Table 6 presents the rank-
ing created according to the methodology of the “Perspektywy” magazine under
the “publication” criterion. Based on the review of the existing bibliometric re-
search, it can be concluded that the research covering economic universities is
carried out to a very limited extent. There are comparisons of many universities,
but they do not distinguish economic universities. Moreover, these comparisons
are not up-to-date. Hence, it is justified to perform a bibliometric analysis of the
above-mentioned universities on the basis of current data, and then to compare
the obtained results.
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Table 6

Ranking of the first 25 public universities according to the “Perspektywy” magazine
for 2020 in the publications category (scientific effectiveness)

Score Oreanization wsk | PubL | Cit. |FWCI|[FWVI| ICI | TOP 10
(2020) & 3% | 3% | 3% | 3% | 2% | 3%

The Jagiellonian University

1 ! 100.0 [100.00| 63.47 | 7937 | 75.18 | 53.57 | 91.99
of Krakéw

2 Wroctaw Medical University 933 | 27.88| 90.51 | 100.00 | 66.67 [100.00 | 63.89

3 | The University of Warsaw 920 | 82.53| 61.76 | 67.72 | 69.50 | 50.97 | 94.43

4 University of Zielona Géra 90.0 | 13.40{100.00| 97.35 | 61.70 {100.00 | 62.17

5 | University of Bialystok 88.0 | 859 88.06| 81.48| 75.89 | 8636 | 80.83

6 Medical University of £.6dZ 823 | 31.06| 70.52 | 79.89 | 62.06 | 81.49 | 68.75

7 | Pomeranian Medical University | ¢; 5 | 15 731 6606 | 7725 | s5.11 | 7143 | 73.26
in Szczecin

g | The Medical University 80.5 | 24.17| 7321 | 8042 | 5496 | 67.21| 81.12
of Gdansk

g | AGH University of Science 755 | 7471 37.73 | 5820 | 6844 | 3929 | 71.12
and Technology

10 | Warsaw University of Technology 722 | 70.13| 3544 | 5556 | 70.21 | 35.06 | 67.16

11 | University of Opole 708 | 7.19| 44.01 | 86.24 |100.00 | 4221 | 50.12

12 | The Adam Mickiewicz University | 2 | 4o | 4568 | 5608 | 5213 | 3636 | $7.98
in Poznan

13 | Medical University of Warsaw 672 | 43.97| 50.78 | 61.90 | 46.10 | 5227 | 62.08

14 | Medical University of Silesia 66.4 | 27.61| 57.15 | 59.79 | 50.00 | 72.40 | 5323

in Katowice

15 | Medical University of Bialystok 62.8 | 15.14| 51.95| 56.08 | 47.16 | 48.05 | 77.53

16 | University of Wroctaw 61.3 | 32.82| 40.62 | 53.97 | 4291 | 29.87 | 83.04

17 | University of Silesia in Katowice 61.3 | 28.66| 38.06 | 46.56 | 56.03 | 34.09 | 81.22

Poznan University of Medical

18 60.0 | 30.12| 49.77 | 53.44 | 3936 | 45.45 | 64.43

Sciences
19 | The Maria Grzegorzewska 593 | 035] 46.69 | 51.32 | 41.84 | 3636 | 100.00
University
Warsaw University of Life Sciences
20| JSGoW (WULS.SGGW) 58.1 | 2516 38.71| 50.79 | 46.10 | 34.09 | 75.46
o1 | Poznan University of Technology | 5q 0 | 33971 3577 | 5926 | 5071 | 29.87 | 61.74
(PUT)
22 | Gdansk University of Technology 57.8 | 34.55| 36.46 | 57.14 | 4291 | 30.19 | 66.21
23 | University of Gdansk 575 | 24.46| 3593 | 48.15 | 4220 | 2727 | 87.47
24 | Nicolaus Copernicus University 572 | 3353 | 4096 | 50.79 | 43.62 | 34.09 | 63.41
in Torun
25 University of Rzeszow 56.7 | 15.54| 4222 | 5238 | 60.64 | 37.99 | 56.60

Source: https://ranking.perspektywy.pl/2020/ranking/ranking-uczelni-akademickich.
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2. Methodology

The subject of the study were scientific achievements of employees of the follow-
ing economic universities in Poland:

1. University of Economics in Katowice (UE Katowice),

University of Economics in Krakoéw (UE Krakdéw),

University of Economics in Wroctaw (UE Wroctaw),

University of Economics in Poznan (UE Poznan),

Warsaw School of Economics (WSE).

The used data was primary and included the 100 most cited authors from each
of the universities under consideration. The data collection process took place in
November and December 2020. The data was collected using the Google Scholar
database. The collected information concerned: the number of publications in
the entire scientific career, the total number of citations, the number of citations
since 2015, i — total index, A-index since 2015, i10 — total index and i10-index since
2015. Then, on the basis of the official databases of research workers in Poland,
the academic degree of employees was determined (https:/nauka-polska.pl) and
assigned to a scientific discipline (https://radon.nauka.gov.pl).

The research methods used in the study were bibliometric analysis and statis-
tical inference. The course of the study was two-stage for each of the analyzed
variables (number of publications, number of citations and the Hirsch index).

Research hypotheses were defined and verified in relation to two approaches.
In the first attempt, the 100 most cited authors of each university were treated as
the population of those scientific employers, so descriptive statistics were used for
comparison. In the second one, they were treated as a sample. Therefore, fluctu-
ations provide some randomness as a range-shaping factor. In the first stage, the
average values of variables for all economic universities were checked together.
If it was found that at least one university differs from the rest, a second stage of
the study, consisting of comparing all universities in pairs, would be carried out.
The median was taken as the average measure in the comparisons.

The comparison of the distribution of ranges in relation to the k-th factor
(k=1,2,3,4,5) was carried out using the Kruskal-Wallis test [Kruskal and Wal-
lis 1952]. The significance level was set at 0.05. The hypotheses were as follows:

A

Hy: F| = F, = ... = F; (the k population distributions are identical)
Hy: 3i,j€{1, .., k} F; # F; (at least two of the population distributions differ)
If these differences turned out to be statistically significant, then the pairs of
fasting ranges were compared for a given factor. For this purpose, the Mann —

Whitney U-test was used, and the hypotheses for Vi,j € {1, ..., k} /\ i # j were as
follows (Mann and Whitney 1947):

Hy:m(p); = m(P)j
Hy:m(p); # m(P)j

where m(p);, m(p); are respectively the average rank for the analyzed factor.



,Ekonomista” 2022, nr 1
http://www.ekonomista.info.pl

82 Jakub Kubiczek, Wojciech Derej, Angelika Kantor

3. Results

The analysis of the achievements of employees of economic universities in Po-
land began with the calculation of basic statistics, which then served as measures
in a further stage of the discussion. The results are presented in Table 7.

Table 7

Statistics of the number of publications, citations and the Hirsch index
in individual economic universities in Poland

University
Parameter UE UE UE UE
WSE Katowice | Krakow Poznan Wroctaw

Average 88.7 79.2 78.1 89.8 97.8
Number of 1'q./  jard deviation | 63 45 51 53 58
publications

Coef. of variation 0.714 0.5734 0.6534 0.5852 0.5885

Average 678.9 338.3 397.1 681.6 570.6
Numberof - ['q - jard deviation | 592 401 520 683 936
citations

Coef. of variation 0.871 1.1859 1.3085 1.0028 1.64006

Average 11.1 8.3 8.3 11.0 9.0
Hirsch
e Standard deviation | 4 3 4 5 5

Coef. of variation | 0.3775 0.4206 0.5293 0.4324 0.5330

Source: own elaboration.

It should be noted that the average number of publications in individual eco-
nomic universities is at a similar level. On average, scientific employees in the
UE Wroctaw publish the most — 97.8 per person, and the least figure is found in
the UE Krakoéw. The difference between universities is moderate (57% to 71%).

The average number of citations is characterized by the greatest diversification
among all the analyzed features — the highest number is as much as 164% in the
UE Wroctaw, and the lowest one at the Warsaw School of Economics — 87%. This
allows us to conclude that although employees reportedly publish a considerable
number of scientific articles and books, the citation rate of their publications var-
ies. Furthermore, there are high differences between universities (e.g. the average
number of citations of an UE employee in Katowice is only 49.83% of the average
number of citations of an employee of the Warsaw School of Economics).

Although high values of differences in citation rates are observed in individual
universities, the average Hirsch index for employees is similar between univer-
sities. Moreover, inside universities, employees also have similar values of the
Hirsch index, which is reflected in the values of the coefficients of variation.

The next step was to determine the positional measures of the studied variables.
The distributions with quantile values are presented in Figure 1 for the number of
publications (A), the number of citations (B) and the Hirsch index (C), respectively.
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Figure 1

Number of publications, number of citations and Hirsch index
in economic universities in Poland

UE Wroctaw oo o | o .
UE Poznan .o . .
WSE ‘ | oo —oole .
UE Katowice Dj e . .
UEKrakow —— [ ] o foom .
0 100 200 300 400
Number of publications
UE Wroclaw +{] } o . .
UE Poznan -ﬂ: o e o o .
wse +—[ ] - —
UE Katowice -«[D: - ~—o o .
UE Krakow 1] . —o——ve
0 2000 4000 6000
Number of citations
UE Wroctaw :':j o > .
UE Poznan :: L . .
WSE :: A
UE Katowice D: oo .
UE Krakow 1T 1 A .
0 10 20 30

h-index

Source: own study.

Visualizing the distributions of the variables allowed us to draw several ob-

servations:

1. The average number of publications measured with the median is similar for
all economic universities under consideration.

2. Although an employee of the Warsaw School of Economics has over 400 pub-
lications, the most cited author is affiliated in the UE Wrocltaw.

3. Employees at the UE Katowice are, on average, the least cited and are char-
acterized by the lowest differentiation.

4. For only four researchers, the Hirsch index is higher than 30. The average
values for universities do not exceed 10.
The next step was to check the number of publications and citations among

given groups of researchers. The results are presented in Figures 2 and 3.
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Visualizing the results allows to observe a certain relationship: the higher the
grade, the higher the average number of publications and citations — regardless
of the university. It should also be noted that among the 100 most cited authors
of the EU in Poznan, all employees have a PhD, DSc or Professor title.

Then, the number of citations and the number of publications were compared
with the academic degree. The results are presented in Figure 4!

Figure 4

The number of publications and the number of citations, taking into account
individual groups of researchers in economic universities in Poland

6000

5000 *

4000

3000

Number of citations

2000

1000

0 50 160 150 200 250 300 350
Number of publications

Science degree: PhD ¢ PhD DSc e Professor
Source: own study.

! One person with only a master’s degree and one outlier for the number of publications (over 400)
are not included.



,Ekonomista” 2022, nr 1
http://www.ekonomista.info.pl

Scientific Achievements of Economic Academic Workers in Poland... 87

Figure 4 shows the following relationship: people with higher academic de-
grees have more publications and are cited more often. Moreover, it should be
observed that the estimated trend function shows that the average increase in the
number of publications increases the number of citations.

After the analysis of the structure and dependence, the hypotheses were veri-
fied by means of non-parametric tests. In each case, universities were used as the
grouping variable (factor). Note that all 5 trials are equal (n = 100). Non-para-
metric tests use the median values presented in Table 8 for individual universities.

Table 8

Median number of publications, citations and the Hirsch index in individual
economic universities in Poland

Parameter WSE | UE Katowice | UE Krakéw | UE Poznan | UE Wroctaw
Number of publications| 73.5 71,5 62 76 85
Number of citations 468 207.5 219.5 431 290.5
Hirsch index 10 7 7 10 8

Source: own elaboration.

The results of the hypothesis verification are as follows:

Number of publications

The KW test showed that at least one university is significantly different from the
others in the number of publications (test statistic = 14.007, number of degrees
of freedom = 4, p-value < 0.01). The results of the pair comparison using the
MWW test are presented in Table 9.

Table 9
Mann-Whitney-Wilcoxon test results for the number of publications (p-values)
WSE UE Katowice UE Krakéw UE Poznan
UE Katowice 0.5600 - - -
UE Krakow 0.1626 0.3223 - -
UE Poznan 0.3094 0.0698 0.0149" -
UE Wroctaw 0.0800° 0.0086" 0.0010" 0.3917

“Differences significant at the significance level of 0.05.

Source: own study.

UE Wroctaw differs significantly from WSE, UE Katowice and UE Krakow
in terms of the average number of publications. On the other hand, UE Poznan
differs from UE Krakow. The remaining pairs of universities do not differ signif-
icantly in terms of the number of publications.
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Number of citations

The KW test showed that at least one university is significantly different from
the others in the number of citations (test statistic = 92.709, number of degrees
of freedom = 4, p-value < 0.01). The results of the pair comparison using the
MWW test are presented in Table 10.

Table 10

The results of the Mann-Whitney-Wilcoxon test
for the number of citations (p-values)

WSE UE Katowice UE Krakow UE Poznan
UE Katowice 1.0e-14" - - -
UE Krakéw 1.7e-10" 0.90857 - -
UE Poznan 0.18458 5.4e-12" 1.3e-08" -
UE Wrostaw 8.2¢-06" 0.00317" 0.00970" 0.00015"

“Differences significant at the significance level of 0.05.

Source: own study.

The pair comparison showed that almost all universities differ in the average
number of citations. Two pairs differ only insignificantly: UE Katowice and UE
Krakéow, UE Poznan and Warsaw School of Economics.

Hirsch index

The KW test showed that at least one university significantly differed from the
others in terms of the Hirsch index value (test statistic = 67,448, number of de-
grees of freedom = 4, p-value < 0.01). The results of the pair comparison using
the MWW test are presented in Table 11.

Table 11
Mann-Whitney-Wilcoxon test results for the Hirsch index (p-values)
WSE UE Katowice UE Krakéow UE Poznan
UE Katowice 3.6e-09" - - -
UE Krakow 6.9¢-09" 0.38 - -
UE Poznan 0.33 1.3¢e-07" 8.2¢—08" -
UE Wroctaw 2.8¢-06" 0.39 0.12 4.1e-05"

“Differences significant at the significance level of 0.05.

Source: own study.

The Hirsch index differs significantly between 6 university pairs, with no sig-
nificant differences for 4 pairs.
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Discussion and summary

Assessment of the scientific achievements of researchers and universities is pos-
sible through the general availability of data in data bases such as Google Schol-
ar, Scopus and WoS. The number of publications, number of citations, Impact
Factor, Hirsch index and /10 index make it possible to compare and analyze sci-
entific achievements. In both Polish and foreign literature, as well as in gener-
ally available trade magazines, one can find information on university rankings.
However, there are no studies that would deal with the evaluation of the research
performed in the Polish economic universities in terms of bibliometric analysis.
This research gap was filled by this study.

The study compared three variables: the number of publications, the number
of citations and the Hirsch index for the 100 most cited authors in five economic
universities in Poland. Based on the analysis, it was found that the differences
in all three measures were statistically significant. On average, EU employees
in Wroctaw have the largest number of publications — 50% of them have at least
85 publications and there are 97.8 publications per employee. On average, WSE
employees were quoted most often — 50% of the authors have at least 468 cita-
tions, and there is an average of 678.9 citations per one. The largest Hirsch index
belongs to an employee of UE Wroctaw; however, on average, employees of the
Warsaw School of Economics and UE Poznan have the highest rates — 50% of
them have a Hirsch index of at least 11. Moreover, the dependence of the num-
ber of citations on the number of publications in individual groups of researchers
(due to the academic degree) was presented.

There are some limitations of the study. Firstly, the analysis carried out in this
study was limited to 100 employees from 5 public universities. Secondly, com-
parison with the use of Hirsch index does not take into account the rank of the
journal. Thirdly, not every researcher may have a profile on Google Scholar.

The analysis has many practical implications. The results can be the basis for
examining the scientific potential of economic universities in Poland and Polish
scientists. Comparison on a national scale would make it possible to compare the
position of economic universities in Poland in the international perspective. It can
be seen that the higher the academic degree, the greater the number of citations.
This should provide scientists with additional motivation for self-development.

Comparing the academic achievements of research workers from given uni-
versities can serve as a benchmark of scientific quality. In addition to citation
analysis, the rank and prestige of the journal should be considered. It may hap-
pen that an author publishing in a currently narrow field will have a low citation
rate, despite the high quality of the study. Therefore, the evaluation of research
workers should take into account not only the number of citations and the min-
isterial list, which raises doubts in the scientific community, but also the prestige
of the journal.

Further research on the issue of comparing the scientific achievements of re-
search workers of economic universities in Poland may concern the examination
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of all employees in all institutions (including private universities). Another aspect
of studies in this field could be the extension of research in individual groups due
to the academic degree held.

Received: 18 August 2021

(revised version: 27 September 2021)

References

Aad G. et al. (2015), Combined Measurement of the Higgs Boson Mass inpp Collisions
ats = 7 and 8 TeV with the ATLAS and CMS Experiments, “Physical Review Letters”,
no. 114(19).

Aksnes D.W,, Schneider J.W., Gunnarsson M. (2012), Ranking National Research Systems
by Citation Indicators. A Comparative Analysis Using Whole and Fractionalised Coun-
ting Methods, “Journal of Informetrics”, no. 6(1), pp. 36-43.

Bar-Ilan J. (2008), Which h-index? — A Comparison of WoS, Scopus and Google Scholar,
“Scientometrics”, no. 74(2), pp. 257-271.

Btocki Z., Zyczkowski K. (2013), Czy mozna porownywac jabtka i gruszki? O danych bi-
bliometrycznych w roznych dziedzinach nauki, “Nauka”, no. 2, pp. 37-46.

Braun T., Glanzel W., Schubert A. (2006), A Hirsch-type Index for Journals, “Scientomet-
rics”, vol. 69(1), pp. 169-173.

Claxton L. (2005), Scientific Authorship. Part 2. History, Recurring Issues, Practices, and
Guide-lines, “Mutation Research/Reviews in Mutation Research”, no. 589(1), pp. 31-45.

Clement T.P. (2013), Authorship Matrix: A Rational Approach to Quantify Individual Con-
tributions and Responsibilities in Multi-Author Scientific Articles, “Science and Engi-
neering Ethics”, no. 20(2), pp. 345-361.

Domanski C. et al. (2008), Analiza jakosci ksztalcenia na podstawie ogdlnopolskich rankin-
gow szkot wyzszych, “Zeszyty Naukowe Uniwersytetu £.0dzkiego”, no. 217, pp. 47-62.

Falagas M.E. et al. (2008), Comparison of PubMed, Scopus, Web of Science, and Google
Scholar: strengths and weaknesses, “The FASEB Journal”, no. 22(2), pp. 338-342.

Garfield G. (1965), Can Citation Indexing Be Automated? In: Stevens M.E., Giuliano
V.E., Heilprin L.B. (eds.), Statistical Association Methods for Mechanized Documenta-
tion. Symposium Proceedings. Washington 1964, National Bureau of Standards Mis-
cellaneous, pp. 189-192.

Hirsch E. (2005), An Index to Quantify an Individual’s Scientific Research Output, “Pro-
ceedings of the National Academy of Sciences of the United States of America”,
vol. 10, pp. 16569-16572.

Huang M.H,, Lin C.S., Chen D.Z. (2011), Counting Methods, Country Rank Changes,
and Counting Inflation in the Assessment of National Research Productivity and Im-
pact, “Journal of the American Society for Information Science and Technology”,
no. 62(12), pp. 2427-2436.

Kierzek R. (2008), Polska nauka w indeksie Hirscha. “Sprawy Nauki”, no. 6-7, pp. 29-35.

Kierzek R. (2009), Jak porownac ,,apples and oranges”, czyli o roznych metodach analizy
publikowalnosci i dorobku naukowego, “Sprawy Nauki”, no. 2, pp. 33-41.

Komperda A.M., Maka-Stolingwa B. (2017), Wykorzystanie bazy dorobku naukowego
w ocenie jednostek naukowych i jej pracownikow. Na przykladzie bazy DONA Politech-
niki Wroctawskiej, ,,Biuletyn EBIB”, no. 176.



,Ekonomista” 2022, nr 1
http://www.ekonomista.info.pl

Scientific Achievements of Economic Academic Workers in Poland... 91

Kousha K. Thelwall M. (2011), Assessing the Citation Impact of Books: The Role of Google
Books, Google Scholar and Scopus, “Journal of the American Society for Information
Science and Technology”, no. 62, pp. 2147-2164.

Lopez-Cozar E., Robinson-Garcia N. (2013), The Google Scholar Experiment: How to
Index False Papers and Manipulate Bibliometric Indicators, “Journal of the American
Society for Information Science and Technology”, no. 65(3), pp. 446-454.

Marginson S. (2016), Higher Education and the Common Good, Melbourne University
Press, Melbourne.

Mingers J., Mecri F, Petrovici D. (2012), Using the h-index to Measure the Quality of Jour-
nals in the Field of Business and Management, “Information Processing & Manage-
ment”, no. 48(2), pp. 234-241.

Ministry of Science and Higher Education (2019), Komunikat Ministra Nauki i Szkolnic-
twa Wyzszego z dnia 31 lipca 2019 r. w sprawie wykazu czasopism naukowych i recenzo-
wanych materialow z konferencji miedzynarodowych wraz z przypisang liczbg punktow,
MNiSW, Warszawa.

Molinari J., Molinari A. (2008), A New Methodology for Ranking Scientific Institutions,
“Scientometrics”, no. 75(1), pp. 163-174.

Mroéwczynski S. (2010), Mierzenie nauki, “PAU za Akademicka”, no. 101.

Noruzi A. (2016), Impact Factor, h-index, i10-index and i20-index of Webology, “Webol-
ogy”, no. 13(1), pp. 1-4.

Ortega J. (2017), Toward a Homogenization of Academic Social Sites: a Longitudinal Study
of Profiles in Academia.edu, Google Scholar Citations and Research Gate, “Online In-
formation Review”, no. 41(6), pp. 812-825.

Osinski Z. (2012), Bibliometria metodq analizy i oceny dorobku naukowego historykow naj-
nowszych dziejow Polski, in: Ksiega pamigtkowa z okazji jubileuszu prof. A. Krawczyka,
Wydawnictwo UMCS, Lublin, pp. 605-616.

“Perspektywy” (2020), Ranking Uczelni Akademickich, https://ranking.perspektywy.
pl/2020/ranking/ranking-uczelni-akademickich (access 15.01.2021).

Polska Akademia Nauk (2020), “Kwartalnik Neofilologiczny”, no. 4/20, DOI: 10.24425/
kn.2020.135203.

Pritchard A. (1969), Statistical Bibliography or Bibliometrics?, “Journal of Documenta-
tion”, no. 25(4), pp. 348-349.

Przytuska J., Maczuga J. (2011), Wskazniki bibliometryczne w ocenie aktywnosci publika-
cyjnej pracownikow naukowych, “Forum Bibliotek Medycznych”, vol. 4/1, no. 7.

Sitka P., Sleszyfiski P, Jaworska B. (2016), Cytowania czlonkéw komitetéw naukowych
Polskiej Akademii Nauk wedlug Google Scholar, “Zagadnienia Naukoznawstwa”,
no. 4(210), pp. 529-560.

Statistics Poland (2021), Pojecia stosowane w statystyce publicznej, https://stat.gov.pl/me-
tainformacje/slownik-pojec/pojecia-stosowane-w-statystyce-publicznej/15,pojecie.
html (access: 15.01.2021).

Szadkowski K. (2019), Globalne rankingi uniwersytetow a diugoterminowa strategia wzmac-
niania polskich uczelni, Centrum Studiéw nad Politykg Publiczna, UAM Poznan.
Thelwall T. (2016), Research Gate Articles: Age, Discipline, Audience Size and Impact,
“Journal of the Association for Information Science & Technology”, no. 68(2),

pp- 468-479.

Thelwall M., Kousha K. (2017), Research Gate versus Google Scholar: Which Finds More

Early Citations?, “Scientometrics”, no. 112(2), pp. 1125-1131.



,Ekonomista” 2022, nr 1
http://www.ekonomista.info.pl

92 Jakub Kubiczek, Wojciech Derej, Angelika Kantor

Wiechetek L. (2019), The Use of Social Networks by Business Researchers. Comparison of
Google Scholar and Research Gate Usage by Scientists from Polish Economics Universi-
ties, “Problemy Zarzadzania”, no. 5(85), pp. 176-197.

Zyczkowski K. (2011), Ile wazy jedno cytowanie?, “Forum Akademickie”, no. 10.

SCIENTIFIC ACHIEVEMENTS OF ECONOMIC ACADEMIC WORKERS
IN POLAND: BIBLIOMETRIC ANALYSIS

Summary

University rankings take many features into account when making an evaluation. One of
them are scientific achievements of employees. Based on the literature review, a research
gap was identified and defined as the lack of comparisons of scientific achievements, at
least in terms of citations, among research workers of economic universities in Poland.
The aim of the article was defined as presenting and comparing the scientific achieve-
ments of employees of economic universities in Poland, using a set of bibliometric indica-
tors as basis (number of publications, number of citations, 4-index). The research shows
that UE Wroctaw employees have, on average, the most publications, Warsaw School of
Economics (WSE) employees were quoted most often, the highest Hirsch index belongs
to one of the UE Wroctaw employees, while, on average, employees of WSE and UE
Poznan have the highest rates.

Keywords: bibliometric analysis, scientific achievements, economic universities, cita-
tions, Hirsch index, publications

JEL: B30, O30, Z00

OSIAGNIECIA NAUKOWE POLSKICH EKONOMISTOW
AKADEMICKICH: ANALIZA BIBLIOMETRYCZNA

Streszczenie

Rankingi wyzszych uczelni uwzgledniaja wiele kryteriow w swych ocenach. Jednym z nich
s osiagnigcia naukowe zatrudnionych w nich pracownikéw. Przeglad literatury wskazu-
je, ze brakuje poréwnan osiagni¢¢ naukowych pracownikéw akademickich zatrudnionych
w polskich uczelniach ekonomicznych, cho¢by w kategoriach liczby cytowan ich publika-
cji. Celem artykutu jest przedstawienie i porownanie dorobku naukowego pracownikow
wyzszych uczelni ekonomicznych za pomoca analizy bibliometrycznej (liczba publikacji,
liczba cytowan, indeks /). Przeprowadzona analiza pokazuje, ze najwigcej publikacji —
Srednio biorac — majg pracownicy Uniwersytetu Ekonomicznego we Wroctawiu, najcze-
Sciej cytowani sg pracownicy Szkoly Giéwnej Handlowej, najwyzsza warto$¢ indeksu Hir-
scha ma jeden z pracownikéw Uniwersytetu Ekonomicznego we Wroctawiu, a $rednio
biorac — pracownicy SGH i Uniwersytetu Ekonomicznego w Poznaniu.

Stowa kluczowe: analiza bibliometryczna, osiagnigcia naukowe, uniwersytety ekonomicz-
ne, cytowania, indeks Hirscha, publikacje

JEL: B30, O30, Z00
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HAYYHBIE JOCTUKEHUS ITOJIBbCKHUX BY30BCKHUX
IPENOJIABATEJENA DKOHOMMKHN: BUBJIMOMETPUYECKUIA
AHAJIM3

Pe3ome

IIpu cocraBneHNH PEHTHHTOB By30B YUUTHIBAIOTCS PA3IMIHbIE KpUTepuH. OIHUM U3 HUX SIB-
JSFOTCSI HAYYHBIE TOCTIKEHMS padoTAOIIX TaM Ipernofasareneil. O630p Iureparypsl HoKa-
3BIBAET, YTO CPAaBHEHUE HAYUHBIX TOCTH)KEHHH BY30BCKHX MpENogaBaTeeid, X0Ts Obl B TAKHX
KaTeropusxX Kak KOJIM4eCTBO LIMTHPOBAHUS U MMyONHKAIMiA, OTCYTCTBYET. ABTOP CTaThbU PELIMI
IPEACTaBUTh U CPaBHUTh HAay4HbIE JAOCTHXKEHHUS BYy30BCKUX IPENOAaBaTeied C MOMOLIbIO
OMOTMOMETPUIECKOTO aHAN3a (YHCI0 IMyONHUKalni, YUCI0 HUTHPOBaHUH, h-uHIEKC). IIpo-
BE/ICHHBIN aHAJIN3 TIOKA3bIBACT, YTO HAMOOIBIIEE YHUCIIO MyONMKAUi HMEIOT IIPENoiaBaTeH
OKOHOMUYECKOTO YHHBEpCHUTETa BO Bpoimase, Hanboee 9acTo MUTHPYIOTCS MPEHNofaBaTeIH
I'maBHOI1 Toprosoi 1mkosb! B Bapiiase, camblii BBICOKHI ITOKa3aTeb HHAEKca XUpIa y OJIHO-
TO U3 MpernojaBaresieil JKOHOMHUUECKOT0 YHUBEpCUTEeTa Bo Bpoliase, a B cpeiHeM — y paboT-
HUKOB [ T1aBHOM TOproBoil mikosnsl B Bapimase n DxoHoMHuYeckoro ynusepcurera B Ilo3HaHu.

KiroueBble cjioBa: OMOIMOMETPUYECKUN aHANIN3, HAay4HbIE JOCTHKEHUS, YKOHOMHUYECKHE
YHUBEPCUTETHI, IUTUPOBAHKE, MHJIEKC XHPIIIa, TyOIUKAIIII

JEL: B30, 030, Z00



