R-ECONOMY, 2022, 8(2), 148-160

doi: 10.15826 /recon.2022.8.2.012

148

Original Paper

doi 10.15826/recon.2022.8.2.012
UDC 378.3
JEL 122, 123, H52

Factors of research groups’ productivity:
The case of the Ural Federal University

D.G. Sandler’, D.A. Gladyrev' <4, D.M. Kochetkov"?, A.D. Zorina'

" Ural Federal University, Ekaterinburg, Russia; < d.a.gladyrev@urfu.ru

* Centre for Science and Technology Studies, Leiden University, Leiden, Netherlands

ABSTRACT

Relevance. One of the main goals of state university support programs in Russia
is to increase the number of scientific publications. In 2021, Project 5-100 was
replaced by the program PRIORITY 2030 (Strategic Academic Leadership Pro-
gram). The new program increased the significance of the factors affecting the
number of publications in universities and the issue of the optimal allocation of
funding among research groups.

Research objective. This study examines the factors that affect the productivity
of research groups at the university. Unlike the majority of other studies on this
topic, this study analyzes scientific productivity at the level of research groups.
Data and methods. The study was possible due to the availability of data for
79 research groups at the Ural Federal University for the period from 2014 to
2020. The total number of articles and the number of articles in journals with an
impact factor of more than two were used as indicators of research groups’ per-
formance. To determine the factors influencing these indicators, we used econo-
metric models for panel data. We used two separate samples: for social sciences
and humanities and for other sciences.

Results. We identified the following factors affecting the performance of research
groups: the number of participants, the age of the research group, the supervi-
sor’s scientific age, and the amount of funding (the possibility of obtaining more
funds or being denied funds). The most interesting result is the following: the
supervisor’s scientific age and increased funding have a negative impact on the
group’s performance. The article provides possible explanations for these results.
Conclusion. Since the purpose of creating and funding research groups is pri-
marily to increase their productivity, the results may be in favor of younger su-
pervisors. University managers may also be interested in the ambiguous impact
of increased funding: we suppose that research groups are more motivated not by
the actual funding but by the prospective amount they may get.
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dakTOpHI NPOAYKTUBHOCTHU UCCIEA0BATEIbCKUX IPYIIIL:
npuMep Ypajabckoro peaepajbHOro yHUBepCUTETA
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AHHOTAIIUA

AxryanbHOCTb. ONHOII 13 OCHOBHBIX Iie/leli IPOrpaMM IOJIeP>KKM rocymap-
CTBEHHBIX YHMBEPCUTETOB B Poccum ABnseTca yBelM4YeHMe KOMMYeCTBAa Ha-
yuHbIX nyOmkanuit. B 2021 rogy IlpoexT 5-100 6bU1 3aMeHeH IPOrpaMMOIL
ITPMIOPUTET 2030 (IIporpaMma CTpaTerM4eckoro akageMU4ecKoro Jupep-
crBa). HoBast mporpamma yBenmmumia 3HaYMMOCTb (aKTOPOB, BIVIAIOLINMX Ha
KO/IMYeCTBO IyO/IMKaLMIl B YHUBEPCUTETAX, Y BOIPOCA ONTYMa/IbHOTO pacIipe-
fleneHnA GUHAHCUPOBAHNUA MEX/Y UCCTIe0BATeNbCKIIMY TPYIIIAMIL.

Iens mccmepoBanmsa. B faHHOM MCCIEOBAHMM PACCMATPMBAIOTCA (HAKTOPHI,
BIUAIOIINE Ha IPOAYKTUBHOCTD MCC/IEJOBATENIbCKUX TPYIIT B YHUBEPCUTETE.
B ormnune oT GONBIIMHCTBA APYTUX MCCIELOBAHNUIL 11O 9TOI TeMe, TaHHOe VIC-
ClefloBaHNe aHaAU3UPYeT Hay4HYI0 NPOAYKTMBHOCTb Ha YPOBHE MCCIE[OBa-
TENbCKMX IPYTIIL
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IJanHble M MeTopabl. VccienoBaHme CTazo BO3SMOXKHBIM O1arofapsi Haaiduio
[QHHBIX [0 79 HAyYHBIM IpyIIaM YpaabcKoro defepanpHOro yHMBEpCUTETA 38
mepuog ¢ 2014 mo 2020 rogsl. B kauecTBe mokasarens paboThl MCCIETOBATENb-
CKVIX TPYIII VICIIO/IBb3YIOTCS MOKa3aTenu e€ 0OIero 4mcia CTaTeil u 4ucia cTa-
Teil B XKypHa/IaX ¢ MMIIAKT-pakTopoM 6oree iByX. 71 onpeenenns pakTopos,
BIMAKINNX Ha 3TY IOKa3aTelN, MCIO/Ib30BAINCh S9KOHOMETPUUYECKIE MO
[IAHEe/IbHBIX JAHHBIX. MBI NCIIOIb30BANN JIBE OT/ie/IbHbIE BBIOOPKIL: 10 COLIMAIb-
HO-TyMaHUTApHBIM HayKaM ¥ 110 IPOYMM HayKaM.

Pesynbrarsl. Borssens! cienyomniye GakTopbl, BIMAIOLYE HA Pe3y/IbTaTbl paboTh
TPYIIL: KOIMYECTBO YYACTHUKOB, BO3PACT JMICCIENIOBATE/IBLCKOI IPYIIIIbI, HAyYHbII
BO3PACT PyKOBOGUTE/ISI IPYIIIBL U 06BbeM $uHaHCKupoBanus. Hanbomnee nHTepec-
HBIVI PE3y/IbTAT 3aK/II0YA€TCA B CIEAYIOIEM: HAYYHBII BO3PACT HAYYHOTO PYKOBO-
IUTeILS U yBendeHue (pMHAHCHPOBaHYA HETaTHBHO CKasbIBAIOTCS HA Pe3y/IbTaTHB-
HOCTY Ipymnibl. B cratbe mprBeneHbl BOSMOKHBIE O0bSICHEHVISI 3THX PE3Y/IbTaTOB.
BoiBop,. IT0CKOBKY 1Lie/IbI0 CO3AaHNUsA U PUHAHCHPOBAHMS UCCIEOBATE/IbCKIX
TPYIII SIBJIAETCA MPEeXJe BCEro IOBBILIEHME MX HAyYHON Pe3ylIbTaTUBHOCTH,
pesy/IbTaTbl MOTYT TOBOPUTb B IIO/Ib3y HasHadeHUs 0Oojiee MOJIOABIX PYKO-
BOZIUTENIEN. YHMBEPCUTETCKMX YIPABJIEHIIEB TaKXKe MOXET 3alfHTEPeCOBaTh
HEOJHO3HAYHOE BJIVISHME YBe/IMYeHMA (MHAHCUPOBAHMA: MBI IIOJIaraeM, YTO
UCCTIeiOBaTeNbCKIe TPYIIIBI OOTIblIe MOTUBUPOBAHBI He PaKTHUeCKUM (pUHAH-
CHpoOBaHueM, a Oymylell CyMMOIl, KOTOPYIO OHJM MOTYT IIOTY4UTb.
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In any economy, universities and research
organizations have limited and usually insufh-
cient resources to provide funding for all possi-
ble topics and projects. Every year, universities
and academic institutions have to distribute
limited funds between their research groups to
maximize the overall research performance.
Government agencies and scientific foundations

R-ECONOMY 4

are dealing with a similar problem by setting
models and rules for funds distribution between
organizations, teams, and individual scientists.
Sometimes the task is different - how to measure
the effectiveness of current funding and reallo-
cate funds without negative consequences. There
is a need for the data on the factors affecting re-
search groups performance to allow for more
evidence-based decision-making. In this case, it
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is possible to maximize the efficiency of the re-
search funding system.

We have chosen research groups as the main
actor in knowledge generation. Usually the data
on research groups are not available and we can
find only the data on universities, countries or in-
dividual researchers. But since we have access to
the performance indicators of research groups at
the Ural Federal University, it is possible to con-
duct such analysis.

The purpose of the study is to determine
the factors of research groups’ effectiveness. The
number of publications was chosen as the main
performance indicator. To achieve this goal, we
collected the data on 79 research groups from
the Ural Federal University (Ekaterinburg,
Sverdlovsk region) for the period from 2014 to
2020 and studied its connection with the regio-
nal economy. Another issue to be considered was
data representativeness. Based on the data from
the Ural Federal University, we have built econo-
metric models to study the influence of different
factors on research productivity and analyzed
the results.

Literature review

The idea of using econometric methods to
study the factors that affect R&D is not new. Such
studies were conducted in the second half of the
20th century (Pakes, 1978; Griliches, 1979; Hall,
Griliches and Hausman, 1986; Pardey, 1989).
Many scholars studied the impact of university
research on economic growth (Jaffe, 1989; Acs,
Audretsch and Feldman, 1994; Jaffe and Tra-
jtenberg, 1996; Martin, 1998; Varga, 1998, 2000,
2001; Fischer and Varga, 2003; Riddel and Schwer,
2003). Evaluations were made of research teams’
effectiveness based on a combination of econo-
metric and scientometric methods (Adams et al,,
2005). Among other things, these studies raised
the question of the size and composition of re-
search groups (Perovic et al., 2016). Quite illustra-
tive in this respect is the study of the effectiveness
of university hospitals in Tehran, performed on
the basis of a combination of nonparametric ana-
lysis methods-data envelope analysis (DEA) and
stochastic frontier analysis (SFA) (Rezapour et al.,
2015)in Tehran, Iran. METHODS: This study was
conducted in 2012; the research population con-
sisted of all hospitals affiliated to Iran and Tehran
medical sciences universities of. Required data,
such as human and capital resources information
and also production variables (hospital outputs.

R-ECONOMY 4

There is a substantial body of research that
establishes links between scientometric, econo-
mic, and other indicators at the university level
(Zinchenko and Yegorov, 2019; Geiger, 2004). In
particular, for Russian universities, it was shown
that the number of publications is higher in the
universities that: 1) are engaged in research in
physics; 2) have a higher share of international col-
laborations; 3) accept students with a higher en-
trance score; 4) have a larger share of Master’s and
PhD students; 5) have higher levels of citations;
6) have a higher share of foreign students; 7) have
a higher level of salaries in comparison with the re-
gion’s average (Sandler & Gladyrev, 2020). A high
positive correlation between the number of publi-
cations and their quality (usually measured by the
level of citations of these articles or the journal in
general) has also been revealed by international
studies at the level of individual researchers (Mi-
chalska-Smith and Allesina, 2017), at the univer-
sity level (Hayati and Ebrahimy, 2009), and at the
national level (Lawani, 1986).

Other studies have shown a positive effect
of collaboration (Landry et al., 1996), especially
international (Aldieri et al., 2018; Aldieri et al,,
2019). A J-shaped impact of government funding
was also revealed in some sectors, but there was no
impact of business funding (Beaudry & Allaoui,
2012). There is evidence of the positive impact
of the long-term university-industry interactions
(Garcia et al., 2020). In a study based on the uni-
versity data in Leuven (Belgium), the authors have
shown higher scientific productivity of female re-
searchers and researchers with an academic degree
(De Witte & Rogge, 2010). Another study based on
the Spanish data, on the contrary, demonstrated a
higher scientific performance of male researchers
(Albert et al., 2016). Some other studies compared
young and older researchers: it was found that the
young researchers have a higher level of scientific
performance (Levin and Stephan, 1989; Albert et
al,, 2016). It is also worth noting that all these fac-
tors can have a different impact on scientific pro-
ductivity, depending on the level of the considered
journals (Jung et al., 2017).

Data and methods

We used the data on the performance of 79
research groups of the Ural Federal University
(Ekaterinburg) for the period from 2014 to 2020.
The data were provided by the University’s De-
partment of Strategic Development and Marke-
ting. Due to the fact that not all research groups
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were functioning during the entire reviewed peri-
od, the total number of observations was 438.

From an organizational point of view, a re-
search group (in the University’s documentation
itis referred to as a “competence center”) is a team
selected on a competitive basis in order to support
its members’ research activities. Commitments
to work on a specific topic formulated by the re-
search team are recorded in the project passport,
which also specifies the planned indicators for the
number of publications, the amount of R & D, and
additional indicators.

Annually, a special commission of reputable
researchers (direct conflicts of interest are exclu-
ded) evaluates each group’s activities: the dyna-
mics of the key indicators and correspondence to
the obligations taken. These evaluations are used
further by the special council that divides research
groups into several funding groups. Groups with
better results receive more funding. Every year,
from 2 to 5 groups are denied funding for a year
or are completely withdrawn from the project. In-
stead, several new research groups are introduced
on a competitive basis.

One of the signs of the projects success is a
significant increase in the University’s publication
activity (see Table 1): the total number of pub-

lications almost tripled in 6 years and research
groups kept more than a half of the University’s
articles for almost all of the years (and more than
60% of articles in journals with an impact factor
of more than 2). Despite these results, we assume
that there is still room for improvement in terms
of the funding system’s efficiency.

In this study, we took all the variables included
in research groups reports, with the exception of
the number of articles in journals with IF>5 (as only
few research groups have such publications). One
variable (the supervisor’s scientific age) was collec-
ted manually for all research groups from Scopus.

The original dataset has eight variables:

1) ARTICLES is the number of articles of the
research group indexed in Scopus and Web of Sci-
ence in the reporting year.

2) ARTICLES IN IF>2 is the number of ar-
ticles of the research group in journals with IF>2
indexed in Scopus and Web of Science in the re-
porting year.

3) FUNDING is the amount of funding for
the research group in the reporting year, million
rubles.

4) PARTICIPANTS is the number of partic-
ipants in the research group at the end of the re-
porting year.

Table 1

Dynamics of the number of articles published by the University’s researchers indexed
in Scopus and Web of Science

Articles Share . Articles Share of research
Total number Total articles o a
Year . of research of research . : of research groups | groups’ articles
of articles Do in IF>2 journals | ~, : d ]
groups groups’ articles in IF>2 journals | in IF>2 journals
2014 1413 836 59.16% 275 201 73.09%
2015 1742 1091 62.63% 387 265 68.48%
2016 2334 1256 53.81% 480 350 72.92%
2017 2930 1482 50.58% 611 391 63.99%
2018 3253 1594 49.00% 710 437 61.55%
2019 3772 1992 52.81% 954 567 59.43%
2020 3946 2001 50.71% 991 639 64.48%
Source: compiled by the authors
Table 2
Descriptive statistics
SUPERVISOR’S
ARTICLES | ARTICLES | i iNG | pARTICIPANTS PROECT 0CIAL-HUM | SCIENTIFIC | R&D
IN IF>2 AGE AGE
Average 23.21 6.507 2.263 19.925 3.753 0.18 23.388 12.969
Median 17 2 14 15 4 0 0 0
Maximum 107 68 15.593 112 7 1 53 398.61
Minimum 0 0 0.08 1 1 0 14.76 32.77
flta‘?da?rd 20.465 10.383 2.686 16.956 1.967 0.385 23.39 12.97
eviation

Source: compiled by the authors
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5) PROJECT AGE is the number of the year
when the research group received funding (start-
ing from 2014, when the program in its current
format was launched).

6) SOCIAL-HUM is a binary variable equal
to 1 if the research group belongs to social scienc-
es and arts & humanities (there are 15 such groups
with 79 observations) and 0 otherwise (there are
64 such groups with 359 observations);

7) SUPERVISOR’S SCIENTIFIC AGE is the
number of years since the first supervisor’s Sco-
pus-indexed article was published.

8) R & D is the declared amount of R&D in-
come of the research group, million rubles.

The main statistical characteristics of the vari-
ables are shown in Table 2.

The econometric models took into account
the panel data structure; the tests proved that the
best model is a model with fixed effects.

The main variable is A ARTICLES; an addi-
tional model also uses the variable A ARTICLES
IN IF>2. The analysis of the second model is less
interesting, since the selected indicator has a very
low deviation (a significant number of research
groups do not have any articles in journals with an
impact factor higher than two). It should be noted
that different subject areas have different average
impact factors.

The impact of the total time that the research
group has been receiving organized funding was
considered in variable PROJECT AGE. The model
also included variables A FUNDING and A R & D.
Using variables A ARTICLES, A FUNDING and
A R & D (instead of ARTICLES, FUNDING, and
R & D directly) helps us overcome endogeneity
and outliers. Taking into account the fact that the
effect of funding growth can be lagged, the mo-
dels were created with both the current and the
previous period value.

Since many of the considered dependencies
are not strictly linear, preference was given to non-
linear dependencies. For this reason, the model
did include natural logarithms of PARTICIPANTS
and the SUPERVISOR’S SCIENTIFIC AGE.

The SOCIAL-HUM variable was used to di-
vide the sample into two and create a separate
model for each of them. This is done under the
assumption that research groups in social sciences
and arts & humanities are significantly different
from others. Table 3 confirms this assumption: al-
most all the key indicators differ in comparison
with the research groups specializing in social sci-
ences and the humanities.

R-ECONOMY 4

Table 3
Average values by category of research groups
Social sciences | Other
and humanities | sciences
(N=79) |(N=359)
Average number of articles 12.48 25.57
Average number of articles
in journals with IF > 2 0.59 781
Average annual funding, mln 1.45 2.44
Average number of partici- 16 20.79
pants

Source: compiled by the authors

Thus, the following variables were taken as
explanatory variables:

1. PROJECT AGE

2. AGROWTH

3. AFUNDING

4. LOG (PARTICIPANTS)

5. LOG (SCIENTIFIC AGE OF THE SUPER-
VISOR)

6.R&D

The issue of representativeness should be also
considered. Is it possible to use the Ural Federal
University’s data to study the performance factors
of research groups in general? There is a num-
ber of reasons for considering the University’s
research groups as a representative sample: the
university has a very high scientific performance
(it ranks 10™ among all the Russian institutions
and 7™ among universities by the total number of
publications in 2015-2020, according to SciVal);
it also boasts a diversity of subject areas. It should,
however, be noted that the University’s scientific
performance is connected with the structure of
Sverdlovsk Region’s economy (and to some ex-
tent to that of other neighboring regions). At the
same time, we can assume that the University’s
scientific performance also affects the structure
of the region’s economy. The impact of research
on the economic development of regional econ-
omies is one of the tasks of the federal program
“Priority 2030”".

Table 4 shows how the distribution of subject
areas at the Ural Federal University differs from
the national-level distribution. These differences
include a higher share of articles in Physics and
Astronomy, Materials Science and Chemistry,
and a lower share in Medicine, Environmental
Science, Energy and Agricultural and Biological
Sciences.

! https://priority2030.ru/about

r-economy.com

Online ISSN 2412-0731


https://doi.org/10.15826/recon.2022.8.2.012
https://priority2030.ru/about

R-ECONOMY, 2022, 8(2), 148-160

doi: 10.15826 /recon.2022.8.2.012

153

Table 4 Table 5
Comparison of the share of subject areas Industry structure of gross value added in 2019
of publications of the Ural Federal University in Russia
and in Russia as a whole D Femenee
. Share Thrrze Share Share in between
ERBIERHERS in Russia | of the University Branch in Russia Svlgiglig‘r/fk Svfr?cllozgﬁrffrg;on
Physics and Astronomy 14.4% 21.4% in general
Engineering 12.2% 12.4% Agr}iculture, éoﬁeSt_
s ting, i 4.1 2.4 -1.7
Materials Science 9.7% 16.5% 2’1 d g;lhlggrmisnéng
Computer Science 6.6% 5.9% Natural resources / 13.5 21 _114
Medicine 6.5% <2% mining ' ' :
Manufacturing 16.8 31.9 15.1
Earth and Planetary 6.2% 2.6% .
Sciences fI:OVISlon of elec- 4
ric energy, gas an
Chemistry 6.0% 8.6% steam; air condi- 29 39 1
Mathematics 5.7% 6.0% tioning ]
‘Wat H
Social Sciences 4.8% 4.3% waateerr 3;%%5);1’ or-
Environmental Science 4.6% 2.9% ganization of waste
collection and dis- 0.6 11 0-5
Biochemistry, Genetics 3.8% <2% posal, activities to
and Molecular Biology eliminate pollution
Energy 3.3% <2% Construction 54 4 -14
Agricultural and Biological |  2.9% <2% Whglesale and .
pte RTER NS
Chemical Engineering 2.8% <2% and motorcycles
Arts and Humanities 2.6% 2.1% Transportation and 73 75 0.2
Source: SciVal from 2016 to May 2022 storage ) ) '
Activities of hotels
) and public catering 1 1 0
Table 5 shows the differences between the [ o= .~ "~ .
economy of Sverdlovsk region and the national communication 3 2.4 ~06
economy. These differences include a lower share |activities
of natural resources in Sverdlovsk Region and  |Financial and in- 05 02 203
a higher share of manufacturing. surance activities
The parallels between the deviations in the ﬁgilsesme opera- 10 10.4 0.4
University’s subject areas from the nat¥0nal Professional, scien-
ones and between the deviations of the regional tific and technical 43 42 ~0.1
economy from the national economy are shown |activities
in Table 6. The main positive deviations in the  |Administrative ac-
University’s subject areas are related to physics, ;‘é’gfgiﬁ;‘igﬁf& 23 2 0.3
chemistry and materials sciences and these devi- 5o =0
ations can be connected with the dominance of |tjon and military
the most powerful branch of Sverdlovsk region’s  |security; social >6 >7 0.1
economy — manufacturing. On the contrary, the  |security
subject areas corresponding to earth sciences, ~ |Education 3 3.1 0.1
energy, environmental economics, and agricul- ii?rlitcl::::ftiizg:; 4 4.1 0.1
ture at the Ural Federal University are below the PP
) ) ) Activities in the
national average, which can be explained by the  |feld of culture
. . . . - ’ 1 0.7 -0.3
lower (in comparison with the national) share of sports, leisure and
the region’s economy in mining and agriculture. | entertainment
All of these findings are consistent with the pre- Provision of other 0.5 0.6 0.1
. . . . types of services ) ) )
vious studies that noted close links between uni- —
iti t, and business in Russian  |/civity of house- 0 0 0
versities, government, holds as employers

regions (Vlasova & Lyashenko, 2021).
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Table 6

Comparison of the differences in scientific performance between the University and Russia
and corresponding branches of the regional economy and Russia

Branch Difference between Russia Subiect area Difference between Russia
and Sverdlovsk region ) and the University
Earth and Planetary Russia: 6.2%
Sciences UrFU: 2.6%4
Minin Russia: 13.5% Environmental Science Russia; 4.6%
8 SR:2.1% 4 UrFU: 2.9%4
Ener Russia: 3.3%
gy UrFU: <2%4
. Russia: 14.4%
Physics and Astronomy UrFU: 21.4%1
. Russia: 16.8% . . Russia: 9.7%
Manufacturing SR: 31.9% 1 Materials Science UrFU: 16.5%1
. Russia: 6.0%
Chemistry UrFU: 8.6%7
Agriculture, forestry, hunting, Russia: 4.1% Agricultural and Biological Russia: 2.9%
fishing and fish farming SR: 2.4% Sciences UrFU: <2%1

Source: SciVal from 2016 to May 2022 and Rosstat: https://gks.ru/bgd/regl/b21 14p/Main.htm

Among the factors that speak in favor of
the representativeness of the data is the fact that
the University was formed relatively recently by
merging a classical and technical university (with
different cultures of academic activity). The final
argument is that the sample includes groups that
differ in terms of their research experience and
the level of citation. It should be noted that the
detected dependencies will be sufficiently re-
liable only for the Ural Federal University, and
in other universities, due to historical, organiza-
tional and subject area differences, the patterns
may be different.

Some variables were not used for our ana-
lysis because their variation was too low. The
most interesting of these variables is the super-
visor’s gender. Table 7 shows the distribution of
research groups by the supervisor’s gender and
subject area. Of the 79 research groups under
review, 60 are supervised by men and 19, by
women. At the same time, among the groups in
social sciences and the humanities, women lead
9 out of 15 research groups.

Table 7
Statistics of research groups
by the supervisor’s gender
skl sciences | opor sciences | Total
and humanities
Male 6 54 60
Female 9 10 19

Source: compiled by the authors

R-ECONOMY 4

Results

The correlation matrix (see Table 8) gives us a
basic understanding of the relationships between
the variables and helps us make sure that the re-
sulting models will not have multicollinearity
(high correlation between the factors).

It should be noted that an increase in the
number of articles does not result in a decrease in
their quality. The correlation coeflicient between
an increase in the number of articles and an in-
crease in the number of articles in journals with
IF>2 is 0.56. Thus, the goals of increasing the total
number and quality of articles are not contradic-
tory and even accompany each other. Previously,
a similar link was established for Russian univer-
sities (Sandler & Gladyrev, 2020), and now it has
been demonstrated at the level of individual re-
search groups. Our conclusions, however, cannot
be interpreted in such a way that an increase in
the number of articles will always be accompanied
by an increase in their quality.

Table 9 shows the results of the first model
with fixed effects, where the explained variable
is the growth in the number of articles of the re-
search group.

The most reliable factor determining the
growth in the number of articles is the size of the
given research group. This means that an increase
in the size of the research group leads to an in-
crease in the number of scientific articles and this
result is not as trivial as it may seem. Often, es-
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pecially when the recruitment of new members
of the research group is limited only to university
employees, students, and postgraduates, it may
seem that new members of the group will not give
a significant increase in articles (or will do it only
with a lag); and the main growth potential lies in
increasing the productivity of the group’s core.
The results show that this is not true.

An interesting and even paradoxical result
connected with the coefficient of the supervisor’s
scientific age is as follows: a negative sign and high
statistical reliability indicate that the more expe-
rienced is the supervisor, the lower is the group’s
rate of publication growth; and vice versa. Some

reservations, however, should be made regarding
the interpretation of this result: it does not mean
that groups with an experienced scientific super-
visor have a low scientific outcome, but that such
groups are less likely to increase their scientific
performance, and their potential is already rea-
lized. Since one of the main goals of forming re-
search groups is increasing their scientific pro-
ductivity by using university funding, this result
can be used in favor of appointing younger mana-
gers. Some previous studies have shown the lower
scientific performance of more senior researchers
in many subject areas (Levin and Stephan, 1989;
Albert et al., 2016).

Table 8
Correlation matrix
A
A PROJECT A LOG(PARTICI- LOG(SUPERVISOR’S
ArTICLES ARTICLES " "AGE ™ FUNDING  PANTS) | SCIENTIFICAGE) AR&P
A ARTICLES 1.00
A ARTICLES IN IF>2 0.56 1.00
PROJECT AGE 0.01 0.10 1.00
A FUNDING -0.09 -0.10 0.44 1.00
LOG(PARTICIPANTS) 0.20 0.11 0.38 0.04 1.00
LOG(SUPERVISOR’S
SCIENTIFIC AGE) -0.02 0.03 0.10 -0.05 0.18 1.00
AR&D -0.05 -0.03 -0.03 -0.12 0.03 0.03 1.00
Table 9
Model for the number of the research group’s articles
Explained variable - A ARTICLES
Variable Other subject areas Social sciences and humanities
(1) 2 3) (4
PROJECT AGE -0.456 0.67 2.24 3.83%**
(0.71) (1.01) (1.37) (1.2)
A FUNDING -0.22 -1.53*
(0.49) (0.73)
A FUNDING(-1) -0.55 -0.85**
(0.55) (0.36)
LOG(PARTICIPANTS) 6.76%** 4.67 7.8% 9.48%#*
(2.34) (3.31) (3.75) (2.75)
LOG(SUPERVISOR’S -10.85** -10.29* -14.28** =21, 1%
SCIENTIFIC AGE) (5.22) (5.56) (6.09) (5.17)
AR&D -0.036% -0.03* -0.072 -0.11
(0.02) (0.018) (0.19) (0.16)
CONSTANT 20.39 18.2 -7.59 -8.91*
(15.68) (14.9) (7.48) (4.95)

Panel data model with fixed effects

Robust standard errors are shown in parentheses
*** significant at the 1% significance level

** significant at the 5% significance level

* significant at the 10% significance level
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The role of funding growth is also a paradoxi-
cal result at first glance. We could expect a reliable
direct relationship between increased funding
and the growth in the number of articles, but it is
not observed both for current and previous fun-
ding; moreover, there is some evidence in favor
of the inverse relationship. It is fair to note that
the statistical reliability of this result is not high.
One explanation for this result is the motivation
factor: research groups whose funding has been
reduced or increased slightly are more motiva-
ted to achieve high scientific performance in the
hope of receiving higher funding for the next year.
The groups that have already received substantial
funding can be satisfied with merely maintai-
ning the last year’s level of performance. Thus, it is
possible that a prospective increase in funding is
a stronger motivating factor than maintaining the
same level of funding.

For the growth in R & D, the results are also
interesting: in all the models the dependence is
negative (but only in two models this coefficient
is significant at the 10% significance level). It
means that the higher is the growth in R & D
income, the lower is the increase in the number
of articles. This may indicate that income-gene-
rating research work and scientific publications
are not complementary activities, but rather sub-

stitutes — at least in terms of the dynamics of the
indicators.

Table 10 shows the results of the second
model, where the explained variable is the num-
ber of articles of the research group in journals
with an impact factor of more than two.

The results of this model show approximately
the same results as it was for the first model. The
growth in the number of articles in journals with
IF>2 is also positively connected with the num-
ber of participants in the research group, nega-
tively connected with the supervisor’s scientific
age (but this result is statistically significant only
for social sciences and arts & humanities), and
there is weak evidence of the negative impact of
increased funding on the growth in the num-
ber of articles. Like in the previous model, there
is a negative impact of the growth in research
volumes for other sciences.

We found a significant impact of the project’s
period for projects in social sciences and arts &
humanities, where the number of publications in
high-impact journals tends to be lower (WoS Arts
and Humanities Citation Index doesn’t have IF at
all). It can be assumed that the accumulated ex-
perience and interaction within the team allow
research groups to increase their publications in
such journals over time.

Table 10
Model for the number of research group articles in journals with IF>2
Explained variable - A ARTICLES IN IF>2
Variable Other subject areas Social sciences and humanities
1) ) (€) (4)
PROJECT AGE 0.413 0.83 1.65%* 2.11%*
(0.48) (0.72) (0.73) (0.86)
A FUNDING -0.57* -0.84
(0.32) (0.63)
AFUNDING(-1) -0.39 0.04
(0.36) (0.39)
LOG(PARTICIPANTS) 2.63%* 2.07 2.71% 3
(1.26) (1.52) (1.27) (1.33)
LOG(SUPERVISOR’S -1.67 -2.96 —5.34%** -8.43%*
SCIENTIFIC AGE) (2.81) (2.6) (2.33) (3.66)
AR&D -0.017** -0.013* 0.08 0.08
(0.007) (0.007) (0.69) (0.07)
Constant term -3.1 0.23 -6.95 -4.75
(7.2) (5.01) (3.12) (2.57)

Panel data model with fixed effects

Robust standard errors are shown in parentheses
** significant at the 5% significance level

* significant at the 10% significance level
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Conclusion

This paper contributes to the study of the
factors of scientific productivity at the level of
research groups. The econometric models based
on the data of the Ural Federal University have
brought to light the factors that affect the scien-
tific performance of research groups.

The main factor influencing the growth in
the number of articles is the number of research
groups participants. The positive effect of this
factor turned out to be statistically significant for
most of the models. The influence of the next two
factors was paradoxical. First, there is a negative
influence of the supervisor’s academic age on
the growth in the number of articles. Although
the paper explains this result as well as cautions
against its misinterpretation, the main recom-
mendation is that more credit should be given to
younger managers. Secondly, the negative impact
of increased funding on the growth in the num-
ber of articles of the research group. This result is
explained by the specific motivation of research
groups, but it should also be interpreted with
great caution, especially because it can affect the
university leadership’s decision-making regarding
funding allocation.

The age of the research group is also one of
the factors that positively affects the growth in
scientific performance, but only for social sci-
ences and arts & humanities, and especially for
high-impact articles. Perhaps this is because so-
cial sciences and arts & humanities in Russia are
younger, which is why the effect of the creation of
such groups is stronger.

In both models for other sciences, a negative
relationship between the growth in articles and
the growth of R&D income was detected. This
suggests that a simultaneous growth in these indi-
cators can be problematic.

The value of these results may be influenced
by the fact that only research groups of the Ural
Federal University are included in the sample.
This was a forced limitation caused by the fact that
we had access only to one university’s data on in-
dividual research groups while the corresponding
data for other universities are closed. It is shown
that the structure of the Ural Federal University’s
publications to some extent reflects the specifics
of Sverdlovsk region, and with a high degree of
reliability, the conclusions can be applied only
to this university, but the large sample size and
variety of subject areas allow us to assess the pos-
sibility of applying these conclusions to other uni-
versities optimistically.

It will be interesting to observe the changes
in the performance of research groups in con-
nection with the launch of the new PRIORITY
2030 federal program in Russia and changes in
the target indicators in comparison with the
previous program (Project 5-100). Due to the
new emphasis on the number of articles in the
first and second quartiles, we should expect an
increase in the number of high-quality publica-
tions. It is unlikely that this increase will lead to
a decrease in the total number of publications (as
quality and quantity usually go together), but the
growth rate of the total number of publications
of research groups is likely to decrease.
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