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Abstract. COVID-19 affects socio-economic circumstances because of declining global GDP,
declining capital flows, fewer investment opportunities, and decreased trading. The scientific
community has defended all of humanity, studying the virus and inventing vaccines all around the
world. It is necessary to prevent a decrease in the scientific activity effectiveness. The study aims to
identify the main factors of the COVID-19 pandemic negative impact on the scientific activity of
Ural scientific organizations within the national project «Science» framework. The study relies on
interviewing the heads of 22 scientific academic organizations in the Yekaterinburg, Russia, in
August, 2020, who were asked to name the most serious coronavirus lockdown threats. The author
analyzed and structured the survey results. The negative consequences of the coronavirus spread
influence on the scientific organizations’ activities are highlighted. In this study, we consider the
competitive human resources formation in the field of research and development is a serious task in
the conditions complicated by the COVID-19 epidemic, the solution of which is developing in three
directions: improving the graduate school institute, supporting promising research projects, creating
new job.
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Introduction

A key international event that has a global impact on all spheres of human life is the outbreak
of the coronavirus COVID-19, which, according to the statement of the World Health Organization
on March 11, 2020, has become a pandemic. The coronavirus pandemic, which forced all countries
to take unprecedented measures to prevent its proliferation, influenced to its economics functioning.
As the result the governments of different countries had to start using all available resources to
maintain sustainability. There is no doubt that the outbreak will have deep and lasting socio-
economic impacts in every corner of the globe (Mukarram, 2020). According to E.L. Keshky et al.
(2020), COVID-19 affects socio-economic circumstances because of declining global GDP,
declining capital flows, fewer investment opportunities, and decreased trading. Although at the
moment all efforts are aimed at limiting the spread of coronavirus. It is extremely important now to
analyze the negative consequences of the pandemic impact, among other things, on the
implementation of scientific and innovative activities in the Russian Federation, to find out
measures for its minimization. The study aims to identify the main factors of the negative impact of
the COVID-19 pandemic on the implementation of scientific activity by scientific organizations of
the Urals.

1. Theoretical Basis

In modern society a high level of development of science and technology is becoming a
source of national wealth and prosperity. To effectively integrate the Russian Federation into the
system of world economic relations and overcome a significant technological gap, it is necessary to
turn to neo-industrial modernization. In this regard, the processes of development and
implementation of long-term scientific and technical policy play a high importance role for each
country. Leading economists pay attention to the study of this issue: the results of scientific research
have convincingly proved, and world practice confirms this evidence, that the most reliable and
strategically sustainable source of socio-economic and general social development remains
scientific and technological progress and innovative use of its results (Tatarkin, 2010). For a long
time, researchers have used different terms, reflecting in essence the same phenomenon: science
and technology policy, science policy, technical policy, innovation policy, technology policy. Some
researchers (Vilensky, 1985) identified the introduction of the achievements of fundamental and
applied science into production as the main goal of scientific and technical policy. Budavey (1981)
understood scientific and technical policy as the set of works of the creation, development,
production and application of new technology, as well as the formation of requirements for its

future development. Another part of the researchers believed that the main principle of scientific
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and technical policy is the operational management of scientific research and development.
Allocation of the necessary resources for the development of science will entail the growth of
industry and the rise of living standards (Stryukova, 2010). According to Anchishkin (1989), a deep
understanding of scientific and technological progress should be transformed into the ability to use
various economic instruments, anticipate the reaction to their use and, most importantly, direct the
course of development in accordance with the public interest. Carrying out a unified state policy in
the field of science implies the development of a unified legal framework, the implementation of
state policy outside the country, constitutional recognition and guarantees of the fundamental rights
and freedoms of citizens related to science, the adoption and implementation of state programs in
the field of science (lvanova, 2012). In present paper, the term «scientific activity» will be used in
its broadest sense to refer to all scientific and innovation spheres.

Government interest in the development of science was often caused by external threats. For
instance, in the era of Peter the Great, the expansion of areas and access to the seas and the reforms
carried out in the country demanded the presence of own raw material base, qualified professionals.
During the period of the Stolypin reforms, the government actively financed fundamental research,
scientific expeditions, and academic publications in order to stimulate the development of an
industry that was lagging at that time. Attention to the issues of science and technology increased in
the second half of the 20th century, when the leading directions of scientific and technological
progress were determined: further electrification, production automation, space and nuclear
projects. And nowadays the COVID-19 epidemic is an important test of the development of
scientific culture: the continuous and stable development of scientific culture requires acceptance
and respect for science among the whole of society and understanding and tolerance of scientists
(Han, 2020).

2. Method and Data

The study relies on interviewing the heads of 22 scientific academic organizations of the
Ekaterinburg, Russia in August, 2020. Heads of scientific organizations were asked to name the
most serious threats of coronavirus lockdown for organizations under the scientific and
methodological guidance of the Ural Branch of the Russian Academy of Sciences (hereinafter — UB
RAS). The main areas of research in these organizations are related to theoretical and applied
mathematics and mechanics, control processes, physics and chemistry of solids, electrical and
thermal physics, heat power engineering, complex problems of mechanical engineering, the theory
of metallurgical processes, high-temperature electrochemistry, synthetic organic chemistry,

population ecology, immunology, genetics, a comprehensive study of plant, animal, water and soil
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resources, the creation of the foundations of rational nature management, geological geophysical
study of the geological province and adjacent regions, a complex of sciences about man and society.
The formation of these areas is due to the peculiarities of the historical development of academic

science in the Urals and the needs of one of the largest industrial regions.

3. Results

After summarizing, analyzing and structuring the results of the survey, the following negative
consequences of the impact of the situation with the spread of coronavirus on the activities of
scientific organizations in the Urals were identified.

Firstly, decrease in the supply of new scientific knowledge. Scientific organizations, as a rule,
have accumulated sufficient material in order to ensure the declared level of publication activity in
the current year. However, at present, organizations are experiencing difficulties in obtaining new
scientific material, which can negatively affect publication performance in 2021-2020. In particular
due to the introduction of a predominantly distant work mode, it is difficult to use sophisticated
scientific equipment, international scientific projects have been suspended, and field expeditions are
almost impossible.

Secondly, there is a decrease in the effectiveness of scientific work. A number of
organizations note that the transition to a distant work mode reduced mobility of scientists, the
impossibility of holding face-to-face meetings, seminars, conferences, academic councils, etc.
reduced the overall efficiency of scientific work, the quality of articles prepared for publication.
Another important aspect is the decline in international scientific cooperation. A lot of international
projects were frozen, joint events were canceled or postponed to a later, often indefinite period. At
the same time, there is already a tendency towards stagnation of systemic long-term international
scientific interactions, a decrease in the interest of foreign partners, and a predominance of interest
in local issues. This trend has long-term negative consequences. According to the report of UB
RAS, scientific organizations have held 49 international events (conferences, symposia, scientific
schools), including 38 in Yekaterinburg (in 2019 — 64 and 44, respectively) (Report of UB RAS,
2020). There is also a positive aspect: most of the events were held in the format of video
conferencing, which contributed to an increase in the number of foreign participants (1019
participants).

Thirdly, a number of scientific journals, in which research papers were to be published in
2020, announced the postponement of the release of the next issues, which, in turn, led to the

impossibility of accounting for these articles in the statistics of 2020.
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Moreover, at the beginning of the lockdown, there was a threat of damage or destruction of
scientific installations, loss of biological collections, etc. Prompt actions of the heads of the
scientific organizations allowed to reduce this risk. Also, there was a threat of consumables
becoming unusable. Due to the transition to a distant work mode and, consequently, a decrease in
the intensity of work on laboratory equipment, it was predicted that previously planned
consumables with a short storage time would become unusable, as well as further re-purchase of
materials of this category.

The next threat is the difficulty with updating the scientific equipment park. With the spread
of coronavirus infection around the world, the stagnation of the world economy, the depreciation of
the ruble in relation to the exchange rates of the countries exporting modern scientific equipment,
difficulties with fulfilling the plans to update the scientific equipment park were predicted.

In the context of restrictive measures to slow down the spread of coronavirus, the activities of
many dissertation councils were suspended, the defense of dissertations was postponed to a later
date. These factors negatively affect the development of the human resources of scientific
organizations.

Also, difficulties in coordinating activities to carry out work on grants from scientific
foundations, work on «mega-grants» (full-time presence in host organizations of foreign leading
scientists in the current conditions is extremely difficult) were predicted. During 2020, 38 foreign
scientists were admitted to the scientific organizations UB RAS, in 2019 — 456. In 2020, 76
employees of scientific organizations UB RAS went on scientific trips to 23 countries, while in

2019 742 employees went to 65 countries (Figure 1).

Fig. 1: Foreign cooperation in scientific organizations of UB RAS 2019-2020*
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! Report of the Ural Branch of the Russian Academy of Sciences, 2020
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Finally, there was serious concern about the impossibility of fulfilling obligations under the
contracts and, accordingly, the loss of income from income-generating activities. In the context of a
general decline in economic activity, a number of organizations were expressing concern about the
possibility of terminating existing business contracts for the performance of work / provision of
services for which scientific organizations act as executors.

It is obvious that all of the above negative consequences, which are relevant for scientific
organizations not only placed in Ekaterinburg, but for the whole Russia, can affect a decrease of the
rate of implementation of the national project «Science» (Passport of the national project, 2018)
and, consequently, the development of a neoindustrial economy (Zakharova, 2020), in particular in
relation to the following targets:

1.1. The place of the Russian Federation in terms of the share in the total number of articles in
the areas determined by the priorities of scientific and technological development in publications
indexed in international databases;

1.2. The place of the Russian Federation in terms of its share in the total number of
applications for a patent for an invention filed in the world in areas determined by the priorities of
scientific and technological development;

2.1. The number of Russian and foreign scientists working in Russian organizations and
having articles in scientific publications of the first and second quartiles, indexed in international
databases (thousand people);

3.2. Internal costs of research and development from all sources to the growth rate of gross
domestic product.

It is also possible that the level of wages will reduce, and, consequently, it will be a decline in
the prestige and attractiveness of scientific activities and as the result the outflow of young, mobile
and quickly responding to external changes staff. In the short term, this may affect the achievement
of target 2.2. «The share of researchers under the age of 39 in the total number of Russian
researchers (percentage)». It is planned that the share of researchers under the age of 39 in the total
number of Russian researchers will be 50.1% on 2024. Unfortunately, the situation is far from ideal
now.

In 27 academic research organizations under the scientific and methodological guidance of
the UB RAS, located in 7 regions of the Russian Federation from the Arkhangelsk region and the
Komi Republic in the north to the Orenburg region in the south, the share of researchers in the total
number of employees is approx. 50% (Andreeva et al, 2020). The average age of research assistant
is 31 years old, research associate — 40 years old, senior research associate — 51 years old, leading
research scientist — 60 years old, principal research scientist — 70 years old. The share of research
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assistant in the total number is 22%, research associate — 23%, senior research associate — 33%,
leading research scientist — 13%, principal research scientist — 9%. According to statistics for the
Russian Federation as a whole (the Federal State Statistics Service, 2020), the share of researchers
under 39 years old is 43.9%, from 40 to 49 years old — 15.2%, from 50 to 59 years old — 15.8%,
from 60 up to 69 years old — 15.5%, from 70 years and older — 9.6%. According to the information
obtained from the Federal Statistical Observation Form Ne 2 «Science», the Federal State Statistics
Service calculates the indicator «The share of researchers under the age of 39 (inclusive) in the total
number of researchersy». Figure 2 shows the dynamics of changes in the share of researchers under

the age of 39 in the total number of researchers (in percent) from 2010 to 2019.

Fig. 2: Share of researchers under the age of 39 in the total number of researchers (in
percent)?
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Despite a slight increase between 2010 and 2015, in the last five years the growth has
practically stopped, and the share of researchers under 39 years old has been less than 45% for at
least 10 years. If measures are not taken to develop human resources in the field of research and
development, by 2024 the situation can only become worsen. So, for example, Figure 3 shows that
as of December 2020, in 16 out of 22 scientific organizations in Ekaterinburg, the share of
employees over 65 employed in a scientific organization at their main place of work ranged from
18% to 44%. The names of organizations are deliberately hidden in order to avoid disclosure of

confidential information.

2 Federal Statistical Observation Form Ne 2 «Science», the Federal State Statistics Service, 2020
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Fig. 3: Share of employees over 65 employed in a scientific organization in Ekaterinburg (in
percent)?

It is worth noting that the situation with the age of graduated employees is somewhat better in
universities located in the same subjects of the Russian Federation: the average age of a candidate
of sciences conducting teaching activities is 48 years old, a doctor — 58 years old. Moreover, such
an indicator as the number of thesis defenses (which, undoubtedly, characterizes the fact of the
formation of a researcher as a scientific worker) in Russia as a whole has decreased from 9 611
people in 2010 to 1 629 people in 2019. According to the President of the Russian Academy of
Sciences A.M. Sergeev (2021), only 9% of graduate students make it to the dissertation defense.

Conclusion

Information in previous section indicates the need to take urgent measures to strengthen
human resources, taking into account the threats listed above.

At the moment, within the framework of the federal project «Development of human
resources in the field of research and development», by 2024 it is planned:

—to improve the mechanisms of teaching in postgraduate studies in programs for the
preparation of scientific and scientific-pedagogical personnel;

— to finance research projects on the priorities of scientific and technological development, at
least 50% of which are led by promising young researchers;

— to open centers for the development of competence of leaders of scientific and technical
projects and laboratories within the framework of scientific and educational centers;

— create new laboratories led by promising young researchers;

3 Compiled by the author based on interviewing the heads of 22 scientific academic organizations of the Ekaterinburg,
2020
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— to form a personnel reserve for filling positions of heads and deputy heads of scientific and
educational organizations;

— to increase the proportion of graduate students who have submitted a dissertation for the
degree of candidate of sciences for defense;

—to increase the proportion of dissertations, the main scientific results of which are
published in at least two articles in scientific journals indexed in international databases.

Accordingly, the formation of competitive human resources in the field of research and
development in the conditions complicated by the COVID-19 epidemic is a serious task, the
solution of which is developing in three directions: improving the institute of graduate school,

supporting promising research projects, creating new jobs.
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BBI3BBAHHBIE KOPOHABHUPYCOM COVID-19 YI'PO3bI JJI51
I/ICCJIEI[OBAHI/Iﬁ N PASBPABOTOK, ITPOBOJAUMBIX B
YPAJIbBCKOM PEI'MOHE B PAMKAX HAIITMOHAJIBHOI'O
ITPOEKTA «<HAYKA»

3axapoBa Bukropus BiaagumuposHa
Munanmmii HayqHbI COTPYJHUK LIEHTPA PETHOHAIBHBIX KOMITAPATUBHBIX MCCIIEIOBAHUI
denepanbHOro rocy1apCTBEHHOI0 OFOJIKETHOTO yupekaAeHus Hayku IHCTUTyTa S5KOHOMUKH
VYpansckoro oraenenus Poccuiickoi akageMuu HayK

ExatepunOypr, Poccus
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Annotanusa. [langemuss COVID-19 Bamsier Ha COUMaNbHO-d)KOHOMHUYECKUE TMPOIECCH H3-3a
cHKeHust TiobanpHOro BBII, cokpamieHuss MOTOKOB KamuTajga, MEHBUIMX WHBECTHLIMOHHBIX
BO3MOYKHOCTEH M cokpauieHus Toproeiau. HaydyHoe cooOuiecTBo 1o BceMy MHUpY HalpaBMIIO Bce
CWJIbl Ha H3ydeHue BHpyca M u300pereHue BakuuH. HeoOXoauMo NperoTBpaTUTh CHUXKEHHE
3G HEKTUBHOCTH HAYYHOH NesTeIbHOCTH. VcciaenoBaHue HANpaBlieHO Ha BBIBICHHE OCHOBHBIX
¢dakxTopoB HeratuBHoro BiusgHus nangemun COVID-19 nHa ocymiecTBieHre HayqYHOH A€ATEIbHOCTH
Hay4YHbIMHM OpraHu3alMsMu Ypana B pamMkKax HaluoHajibHOro npoekra «Hayka». MccnenoBanue
OCHOBAaHO Ha HHTEpPBbIO pyKoBoauTeNled 22 HayuHbIX aKaJeMUYeCKUX OpraHu3anui
ExarepunOypra, npoBeaenHoe B asrycre 2020 roma, BO BpeMs KOTOPOro pPyKOBOAUTENIEH
MONPOCUIIM Ha3BaTh HauboJiee Cepbe3HbIEC YTPO3bl KOPOHABUPYCAa. ABTOpaMH MpOaHATIU3UPOBAaHbI U
CTPYKTYPHUPOBAHBI pe3yJIbTAaThl OIIPOCa MpeICTaBUTENeH HayuHbIX OpraHu3anuii Ypana. Beigenens
HEraTUBHBIC IIOCJEACTBUS BIUSHMS CHTyallud C pacHpoCTpaHEHUEM KOpOHaBHpyca Ha
JeSITEIbHOCTh HAay4YHBIX OpraHu3auuidl. B 1aHHOM HCCleOBaHMU BBIJIEIECHBI HANpPaBIEHUS Ui
(bopMHpOBaHUS KOHKYPEHTOCIIOCOOHBIX KaJIpOBBIX PECYPCOB B cpepe McCie0BaHi 1 pa3paboToK
B YCIIOBMSIX, OCIOXHEHHbIX snuaemueri COVID-19, a UMEHHO: COBEpLICHCTBOBAaHME HWHCTHTYTa
acIUpaHTyphl, MOAJEpPKKA MEPCHEKTUBHBIX HCCIIEAOBATEIbCKUX IPOEKTOB, CO3JIaHHE HOBBIX
pabouux MecT.

KawueBbie ciaoBa: COVID-19; wuccnemoBanmss u pa3palboTKu; YpalbCKUH PETHOH;
UCCleIoBaTeN! B Bo3pacte 10 39 jieT; HeraTUBHbIE MTOCIEICTBUS ISl HAYKH.

JEL koani: D83; F69.
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