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UDK 004.9

Modernization of Diagnostic Methods
for Oil Transformers

A.l. Ismoilov, E.D. Karimov, D.A. Sidorov, A.S. Hismatullin

Branch of Ufa State Petroleum Technical University,
Salavat (Russia)

Key words and phrases: analysis; device; Fourier
transform; harmonics; model.

Abstract. The aim of the paper is to improve the reliability
of operation of power oil transformers by improving the
method based on the analysis of parameters of transformer
oil and diagnostics of oil transformers.

The main research tasks are modeling the operating
modes and faults of transformers and investigate the
relationship between operating modes, the technical state of
a power oil transformer with the parameters obtained in the
analysis of transformer oil.

The main tasks of diagnostics of transformer equipment
are detecting damage and defects, assessing the functional
health of the equipment, determining the possibility of
extending the service life without carrying out repairs,
determining the scope of repair work if necessary, assessing
the remaining service life and making recommendations for
extending the service life.

A lot of research has been carried out on the
chromatographic method of analysis of dissolved gases; this
is the determination of parameters to check the reliability
of the results of chromatographic diagnostics and the
development of a radial diagram image as an accessible
form of visualization of the results of the technical state of
power transformers.

However, the development of a radial diagram image
based on the results of chromatographic diagnostics does not
give an idea of the rate of growth of gases in oil; therefore,
it does not give an idea of the dangerous development of a
malfunction.

It is supposed to supplement the radar diagrams, which
have shown themselves as a convenient tool for perceiving
the results of the analysis of transformer oil by the CADG
method with diagrams for the rate of rise of gases. The
results obtained will make it possible to use the rate of
growth of gases in oil to determine the degree of danger of a

ENGINEERING
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developing defect.

Today, environmental pollution is a serious problem all
over the world. Environmental and health advocates point
to problems related to certain foods and the current food
system that have caused a large ecological footprint on the
planet. The issue of food has gone beyond focusing solely
on food security to include the context of human well-being
and the sustainability of our planet [1].

Consider the malfunctions of power oil transformers and methods for diagnosing power
transformers. The use of diagnostic methods makes it possible to assess the condition of entire
transformer parks, thereby allowing ranking transformers by condition, which leads to a decrease
in operating and repair costs.

We have created a model of operating modes and faults of transformers. The model will
reveal the presence of regularities connecting the parameters of the harmonic components of
currents and voltages with the parameters of the transformer.

Fig. 1 shows the forms of currents and voltages of the secondary winding of the transformer
in a two-phase short circuit.

In [1-5] it is shown that efforts are needed to improve the method of chromatographic
analysis of the composition of gases in oil in order to reduce the labor intensity and high cost of
examining a transformer.

Based on the results of CADG, a radial diagram is constructed according to the rate of rise
of gases. As can be seen from the studies [4-8], the resulting image of the radar diagram is a
flexible diagnostic tool that allows you to both add the necessary parameters (rays) and remove
parameters (rays) that are not involved in the analysis when considering specific problems,
moving towards the goal.

Conclusion

For the purpose of improvement, it is proposed to supplement the radar diagrams, which
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Fig. 1. Forms of currents and voltages of the secondary winding of the transformer
in a two-phase short circuit
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have shown themselves as a convenient tool for perceiving the results of the analysis of
transformer oil by the CADG method with diagrams for the rate of rise of gases. The criterion
for the rate of growth of gases in oil determines the degree of danger of a developing defect.
The degree of danger of the development of a defect is established by the relative speed.
If the rate of gas rise exceeds 10 % per month, then this indicates the presence of a rapidly
developing defect.
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MoaepHu3sauma MeToaoB AMArHOCTUKN MachsiHbIX TpaHchopmMaTopoB
A.N. Ucmounos, 3.4. Kapumos, [.A. Cngopos, A.C. XucmaTynnmH

@unuan ®FBOY BO «Ygumckuli 20cydapcmeeHHbIl HeghmsHOU mexHU4YecKul
yHugepcumemy», 2. Canasam (Poccus)

KnioueBble cnoBa u cppasbl: aHanus; rapMOHMKK; MOAenb; npeobpasoBaHue Pypbe;
YCTPONCTBO.

AHHoTauums. Llenbto paboTbl ABNSETCA NOBbILWEHNE HaAEXHOCTU paboTbl CUMOBbLIX Macns-
HbIX TPAHCOPMATOPOB 3a CYET COBEPLUEHCTBOBAHWUS MeTo4a, OCHOBAHHOIO Ha aHanuse napa-
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METPOB TpPaHCHOPMATOPHOro Macna u AMarHOCTUKE MacrisiHbIX TpaHCoOpMaTopoB.

OcHoBHbIE 3a4a4yun NccrneaoBaHus:

— MOAEenupoBaHne pexmmoB paboTbl N HEMCNPaBHOCTEN TPaHCHOPMATOPOB;

— UCCrnefoBaHWe B3aMMOCBS3WM PEXMMOB pPaboTbl, TEXHUYECKONO COCTOSHUS CUITOBOrO
MacrnsiHoro TpaHcdopmMartopa ¢ napaMmeTpamMu, nonyyYyeHHbIMU Npu aHanunse TpaHcopMaTopHO-
ro macna,

— paspaboTka MeToOUKM OLIEHKM CTEMEHN ONacHOCTU pa3BuBaloLLEerocs gedekra curinoBoro
MacnsiHOro TpaHcdopmaTopa no CKOPOCTU NogbeMa rasos.

OcCHOBHbIMW 3afavYamMn OUarHoOCTUKM TpaHcopmaTopHoro obopyaoBaHusa ABNATCA 06-
Hapy>XeHne NoBpexaeHun n gedekToB, oueHka YHKLUMOHANbHOIO COCTOAHMA 0bBopyaoBaHus,
onpegerneHne BO3MOXHOCTU NPOANEHUS cpoka cryx0Obl 6e3 npoBedeHMs peMoHTa, onpegene-
HMe obbema PEMOHTHbLIX paboT Npu HEOBXO4MMOCTH, OLeHKa OCTaBLLErocs cpoka cryxobbl u pe-
KOMeHZaumn no npoaneHuto cpoka cnyxbel. o xpomartorpadumyeckomy meToay aHanmsa pac-
TBOPEHHbIX ra30B MPOBEOEHO MHOXECTBO MCCNeaoBaHWA: 3TO onpedeneHne napameTpoB Anis
NpOBEPKM LOCTOBEPHOCTU pe3ynbLTaToB Xpomartorpacmyeckon AnarHocTukm u paspaboTka nso-
OpaxkeHNs paguanbHOW AnarpaMmbl Kak SOCTYMHOW hOpMbl BU3yanu3aunm pesyrnbrata TeXHU-
4YeCKOro COCTOsAHMA CUNOBbIX TpaHcdopmaTopoB. OgHAKO NOCTpoeHMe n3obpaxkeHns paguanb-
HOW AmarpamMmbl NO pesyrnbrataM XpomaTtorpaduyeckon AMarHoCTUKM He aeT npeacraBneHuns
O CKOPOCTW pocTa ra3oB B Macrie, cnegoBaTernibHO, He AaeT npencraeneHus ob onacHoMm pas-
BUTMM HencnpaBHoCTW. [NpeanonaraeTca AOMNOMHUTL PagMoNoKauMoHHbIE AnarpaMMbl, 3apeko-
MeHaoBaBLne cebsi Kak yaoOHbIN MHCTPYMEHT 45151 BOCMPUSATUS pes3yrnbTaToB aHanvs3a TpaHc-
dopmatopHoro macna metogom CADG, gnarpammamu CKOpOCTU nogbema rasos. [lonyyeHHble
pesynbTaThl MO3BOMAT UCMOMb30BaTh KPUTEPUIA CKOPOCTM pPOCTa ra3oB B Macre Ang onpegerne-
HUSA cTeneHn onacHOCTU pa3BmBatoLLerocs aedekra.

© A.l. Ismoilov, E.D. Karimov, D.A. Sidorov, A.S. Hismatullin, 2021
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The Socio-Economic Effect
of the Modern Olympic Games Heritage

|.A. Efremenkova

Smolensk State Academy of Physical Culture,
Sports and Tourism,
Smolensk (Russia)

Key words and phrases: criteria (indicators) of the
assessing of the contribution of the Olympic Games heritage;
socio-economic effect of the Olympic Games heritage.

Abstract. The study aims to analyze the impact of the
Olympic Games heritage to the socio-economic development
of the territories where the modern Olympic Games were
held and to create the assessment criteria (indicators) of this
effect. The analysis was carried out with the use of statistical
and analytical methods. It was found that in order to achieve
the most effective positive results after holding the Olympic
Games, host cities should plan the implementation of the
heritage in the long-term perspective.

Introduction

Preparing, organizing and holding modern Olympic Games in our country and abroad proved
how difficult and sometimes impossible it is to use fundamental sports and other infrastructure
facilities rationally and cost-effectively in the future. It is also difficult to determine social changes
in the territory where the Olympic Games were held, i.e., to analyze the socio-economic effects
of the Olympic Games heritage.

Methodology

Much research has been done to assess the economic and social benefits of events such
as the Olympic Games. The results are quite contradictory, and when the Olympic Games, as a
rule, analytical work is practically not carried out, and obtaining reliable financial, statistical and
other data is difficult.

Therefore, it is very difficult to assess the direct economic impact of the Olympics on the
economy of the host country, but many researchers agree that the construction of new sports
facilities (stadiums, ski slopes, swimming pools, etc.) is often unprofitable, since after the
Olympic Games they often remain unclaimed. And states are forced to bear significant costs
for their maintenance. But not only economic, but social effect is important, and it is often more
positively expressed.

After the Olympics, experts consider two areas as long-term capitalization of the results
obtained — this is the material or financial and economic heritage and the non-material heritage,

ECONOMIC SCIENCES 9
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Olympic heritage (structure elements)

economic, social, sports, infrastructure, social and cultural, ecological, information and educational,
technological

Material heritage
(direct effects)

- The impact of the Olympic Games on the

Non-material heritage
(indirect effects)

Promotion of Olympic ideals and values, fair

level of socio-economic development of play.
the region and the country in the whole:
activation of the implementation of programs
to create infrastructure; downturn or growth in
business activity; the increase in government
debt; deterioration of the country’s balance of
payments, etc.

- Cultural exchange and development of
tourist areas: the larger the competition is the
greater is the number of tourists; the prestige
of the country, its recognition among other
countries.

- Ecological heritage: the costs of
environmental protection, including payments
for environmental services, are increasing.

- Investments, including foreign ones, attracted
within the framework of the organization of

the Games. - Barrier-free environment: in sports clubs

for people with disabilities and objects of a

~  Inflow of foreign currency. barrier-free environment

- The impulse for the development of many | - Volunteer movement: new technologies in
sectors of the economy. the implementation of large-scale projects;

) proposals for improving the legal framework.
- The emergence of new jobs, as a result of a

decrease in the unemployment rate.

- Innovative development of the territory’s
economy.

— Creation of powerful economic incentives
at the micro and macro levels or the
development of crisis phenomena in the
country’s economy, including the impact on
the gross.

Fig. 1. The main elements of the structure of the Olympic heritage

which includes the promotion of Olympic ideals and values, fair play, the development of tourist
zones, etc.

Fundamental scientific works on the economic and social effect of the Olympic heritage
are presented by many authors — A.V. Varnaeva, K. Gratton, N.E. Zlokazova, D. Cashman,
Z .M. Kuznetsova, B. Leopkey, J.A. Mangan, E.V. Markina, J. Matten, R.M. Nureyev H. Preuss,
I.V. Pilipenko, H. Preuss, K. Tuhey, J.-L. Chapplet, L. Chalip and others.

In the attempt to systematize the segments of the Olympic heritage, we have compiled the
structure based on the previously indicated approaches (Fig. 1).

Different scientists use a wide variety of methods for assessing the Olympic heritage,
the differences between them are determined only in the choice of indicators, their further
systematization, determination of effectiveness and generalization of results.

The Olympic Games are the most expensive sporting events in the world. About half of
the Games are cost-beyond the planned budget. As it is shown in the Oxford Olympics Study
2016, on average, the amount for their implementation was $ 8.9 billion over the past 10 years.
As a rule, the Summer Games are more expensive — their average cost is $ 5.2 billion, the

10 ECONOMIC SCIENCES
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Table 1. Cost of holding the Olympic Games from 2000 to 2018

Year of holding Venue Cost of holding of the Olympic games t)/;ef;c;rgf?w:';ir‘:ger
2000 Sydney, Australia ?ﬁ-?g”tl)lgl:]c;n of Australian dollars 11
2002 Salt Lake City, USA 2,25 billion of dollars 0.0002
2004 Athens, Greece 15 billion of dollars 7
2006 Turin, ltaly 4,36 billion of dollars 0.002
2008 Beijing, China 40 billion of dollars 0.3
2010 Vancouver, Canada 2;;1; :]:Isizls?naetit 6 billion of dollars - 04
2012 London, Great Britain 9 billion pounds ($30 billion) 0.7
2014 Sochi, Russia 51 billion of dollars 0.03
2016 Rio de Janeiro, Brazil 4.6 billion of dollars 0.02
2018 Pyeongchang, China 12,6 billion of dollars 0.1

Table 2. Criteria (indicators) of the assessing of the contribution of the Olympic heritage to
the social and economic development of territories

Economic block

Surplus (+), deficit () of the budget of the
considered territory.

Social block

- Unemployment rate. -

- The ratio of living wage and average per capita
money income. - Profit (loss) before taxation of the reporting year of
enterprises in the considered territory.
= Number of registered crimes.
- Average monthly level of salary.
- The level of criminality of the territory.
- The volume of investments in fixed assets.
- Volunteer movement.
- Price growth index and inflation rate, which
- Influence of sports and healthy lifestyle on the determines the purchasing power of currency.
growth of popularity (the increase in the number of

people involved in various sports) - The level of income of the population

Winter Games — $ 3.1 billion. The most expensive Summer Games were held in London in
2012, and the most expensive Winter Games were in Sochi in 2014 (Table 1).

Our analysis made it possible to formulate criteria (indicators) for assessing the contribution
of the Olympic heritage to the social and economic development of the territories where the
modern Olympic Games were held (Table 2).

Conclusions
Summarizing the above, it should be noted that the following city (capital) of the Olympic

Games, in fact, relies on the previous one, improved from one Olympics to another “economic,
social and technical package”, which determines the perspective of the following heritage. This

ECONOMIC SCIENCES 11
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package forms both the conditions necessary for the organization of sports and cultural events,
and the forms of economic, social, infrastructural and other transformations.

Thus, in order to achieve the most effective positive results after the Olympic Games, host
cities must plan the implementation of the heritage in long-term perspective.
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OKOHOMMKO-couManbHbIN 3dcheKkT Hacnegus coBpeMeHHbIX ONMMNUNCKUX Urp
N.A. EdbpemeHkoBa

®rboOY BO «CmoneHckas akademusi pusuydeckol Kyrbmyphbl, criopma u mypusama,
2. CmoneHck (Poccus)

KnroueBble cnoBa u dpasbl: Kputepumn (MHAMKATOPbI) OueHKM Bknaga OnMMnuMnCKoro Ha-
cnegus; 9KOHOMMKO-coumnarbHbI 9dEKT ONMMANACKOTO Hacneaus.

AHHoTauums. Llenblo nccrnegoBaHna SBNSIETCA aHanua, KOTopbIi NO3BOMAUIT CHOPMUPOBaTb
KpuTepun (MHAWKaATOPbl) OUeHKM Bknaga OnMMMIMINCKOro Hacregus B 9KOHOMUYECKoe U CoLu-
anbHoOe pasBuUTME Tepputopun, rae npoxoamnu ONUMMUIACKUE UTPbl COBPEMEHHOCTU. [aHHbIN
aHanu3 ocyLecTBAANCHA C NOMOLLBIO CTaTUCTUYECKOrO M aHanuTUYecKoro MeTodoB. B pesynb-
TaTe uccrefoBaHns BbISIO BbISBAEHO, YTO AN1S AOCTUKEHUS MakCUMarnbHO 3(PPeKTUBHbIX NOMo-
XUTENbHbIX pe3ynbraToB nocne nposegeHns rp npuHnmatowme ropoga AOMMKHbI NIaHMPOoBaTb
peanusauuio Hacneamst B JONrOCPOYHOM NepCneKkTuBae.

© I.A. Efremenkova, 2021

12 ECONOMIC SCIENCES



Components of Scientific and Technological Progress

UDK 337

The Essence and Significance
of the Economic Potential
of the Environmental Management
Enterprise

Shadi Mashkok
University of Damascus, Damascus (Syria)

Key words and phrases: economic potential; economic
potential management system; environmental management
enterprise; domestic producers; free competition; market
economy; socCio-economic progress.

Abstract. In order to study the essence and significance
of the economic potential of an environmental management
enterprise in modern conditions, theoretical approaches to
determining the economic potential of an enterprise were
considered. Now the economic potential of the environmental
management enterprise is becoming a crucial prerequisite
for the socio-economic progress of the country. The methods
of generalization and synthesis were used in the article.
As a result of the research, it is revealed that the efficiency
of using the economic potential of an enterprise largely
depends on the success of the market transformation of the
economy, the use of factors of free competition, the growth of
the competitiveness of domestic producers in the domestic
and foreign markets, the creation of a system of economic
management of the economic potential of an environmental
management enterprise corresponding to the real market
economy.

The economic potential is the most important essential characteristic of the environmental
management enterprise. In modern conditions, the economic potential becomes a decisive
prerequisite for the socio-economic progress of the country and, in turn, depends on the
success of the market transformation of the economy, the activation of stimulating factors of free
competition, increasing the competitiveness of domestic producers in the domestic and foreign
markets, creating a system of economic management of potential adequate to the market
economy [1].

According to publicly available sources, in the process of studying the content of such
a concept as “potential”’, scientists and practitioners give an ambiguous interpretation of this
concept. In addition, there is almost no definition of this concept in dictionaries, as a result
of the impact of something on a certain object. Basically, the sources reveal various special
cases of such a concept as “potential”. In economics, this concept is used in various aspects,
for example, in order to evaluate capital investments, evaluate the implemented technological
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Table 1. Matrix of options for assessing the potential of the organization of environmental
management, depending on the objectives of the study

Numerator
onner | Nests (g e semse e | Goatrom) | Resul oy
Result Satisfaction
Needs Expediency
Goal Efficiency
Costs Profitability

processes and their improvement, evaluate the rationalization of production. For example,
from the point of view of V.V. Korshunov [2], the potential is an improvement of one state in
comparison with another state.

Almost all economic reference books disclose the content of such a concept as “economic
potential”. Its content is mainly reduced to an assessment of the ratio of the final positive result
to the costs of achieving it.

We can cite the following common definition of potential: it is identified with the productivity
of using resources to achieve some goal [3].

Some authors identify the potential with the ability of the subject of market relations to
perform work and achieve goals with the least expenditure of all types of resources [4, p. 181].

Some practitioners believe that potential as a category includes the following 3 parameters:
efficiency, efficiency, productivity. Moreover, taking into account the specifics of the activity of
the audited enterprise, only some of the above factors can be evaluated [5, p. 107].

Depending on the objectives of the study, it is possible to consider the potential as
satisfaction of needs, expediency, efficiency or effectiveness of the organization’s functioning
(Table 1) [6, p. 308].

From an economic point of view, the potential should be called a comparison of the results
(including side and indirect) of the economic activity of the enterprise with the resources spent:
natural, labor, material, with fixed assets [8, p. 3092].

The economic potential includes aspects of socio-economic and technical and economic
efficiency, in other words, it reflects not only the level of use of the productive forces of society,
but also the degree of achievement of the production goal [9, p. 512].

It is possible to present the essence of the economic potential in the form of a diagram
(Fig. 1) [10, p. 361].

Summarizing the materials that reveal the content of such a concept as “potential”, it is
possible to identify key approaches to determining the content of the potential of environmental
management enterprises.

Within the framework of the first approach, individual scientists and practitioners understand
the potential as the degree of achievement of the goals set by the enterprise. Moreover,
managers recognize the fact that goals are dynamic, distinguish between operational and official
goals of an economic entity.

In the second approach, scientists represent the potential of an organization as its
(organization’s) ability to use the external one to extract rare resources from it that are necessary
for its development.
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The relationship between the cost of rare resources and the
volume of goods or services produced as a result of their use

¥

Production of a product of a certain value with minimal
resource consumption

Y

Achieving the largest volume of production of a good or service
using resources of a certain cost

¥

A state of affairs in which it is impossible to make a change in
order to maximize the satisfaction of one person’s needs, while
without prejudice to the satisfaction of another person’s needs

Y

Economic potential

Y

Getting as much of our limited resources as possible

¥

Measure of cost to achieve the goal

Fig. 1. Essence of the economic potential

In the third approach, the potential is characterized as a set of the subject’s abilities to
achieve the set goals (results) while minimizing costs. Moreover, the positive results indicated
by the managers are achieved.

In the fourth approach, the potential is the level of customer satisfaction with the
manufacturer, as well as its final product.

Thus, in the opinion of the authors, the basic component of the potential is to achieve the
maximum result with a minimum of effort and costs. The essence of the problem of production
potential growth is to increase the economic results for each of the units of funds spent in the
process of using available resources.
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CyLI.lHOCTb n 3HaA4YeHne 3KOHOMMN4YeCcKoro noreHuumana
npeanpuaTua npunpoaonosfib3oBaHuA

LWaan Mawikok
YHusepcumem [amacka, 2. Jamack (Cupusi)

KnroueBble cnoBa u dpasbl: OTE4eCTBEHHbIE TOBAPONPOU3BOAUTENN; NOTEHLMan Xo3su-
CTBOBaHUSA; NpegnpusitTue NpMpoaonosrib30BaHUS; pbiIHOYHAA 9KOHOMMKA; CBOOOAHAs KOHKYPEH-
umMs; cuctema ynpasreHUs 3KOHOMWYECKUM MNOTEHLMarioM; CoumanbHO-3KOHOMUYECKUA Mpo-
rpecc; 9KOHOMUYECKUIA NoTeHLman.

AHHoTauus. C uenbio n3y4eHns CyLHOCTU N 3Ha4YeHMs SKOHOMUYECKOro NoTeHumana npea-
NPUATUSA NPUPOLONOSIb30BAHUS B COBPEMEHHbIX YCNOBUAX BbINIM pacCMOTPEHbI TEOPETUYECKNE
nogxoAabl K onpeaeneHnto 9KOHOMUYECKOro noTeHuunana npegnpuatusa. Cenvac noteHuman xo-
391UCTBOBAHUSA NpeanpusaTUa NPUPOAONONb30BaHMS CTAaHOBUTCH peLuatoLlert Npeanochbifikon co-
LManbHO-3KOHOMMYECKOro nporpecca cTpaHbl. B ctatbe npumeHsanucb metogbl 0600LWweHns m
cuHTe3a. B pesynbrate nccnegoBaHus BbISIBIIEHO, YTO 3(PEKTUBHOCTb MCMONb30BAHMUS 9KOHO-
MMYECKOro noTteHumana npegnpuaTna BO MHOMOM 3aBUCUT OT ycrnexa PbIHOYHOW TpaHcgopma-
LN S3KOHOMUKM, NPUMEHEHNST (PaKTOPOB CBOOOAHON KOHKYPEHLUUN, POCTa KOHKYPEHTOCMOCOOHO-
CTM OTeYeCTBEHHbIX MPon3BoAMTENEN Ha BHYTPEHHEM M BHELLUHUX PbIHKaX, CO34aHUsA CUCTEMbI
XO35IMCTBEHHOIO yNpaBrneHnss 9KOHOMUYECKMM MOTeHUManom npeanpusaTus npupoaonorb3oBa-
HWS1, COOTBETCTBYHOLLEN pearnibHON PbIHOYHOM AKOHOMMUKE.

© Shadi Mashkok, 2021
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Abstract. The purpose of the article is to study the
financial and economic activities and the level of production
efficiency of PJSC LUKOIL. Based on the methods of
economic and statistical analysis, the author comes to the
conclusion about the significant negative impact of the
coronavirus pandemic in 2020 on all financial and economic
indicators of the activity and production efficiency of PJSC
LUKOIL.

PJSC LUKOIL is one of the largest public vertically integrated oil and gas companies in
the world in terms of proven reserves and production of hydrocarbons, as well as the second
largest oil producer in Russia. It was established in 1991 and currently operates in more than 30
countries around the world.

The company’s sales revenues in 2019 increased by 68.1 % compared to 2018 and
amounted to 444,471 million rubles.

However, in 2020, it was followed by a reduction of 17.4 %, and it amounted to 322,812
million rubles in this period. This is due to the effect of negative factors in 2020. The decline in
economic activity due to the pandemic and the unprecedented drop in demand and prices for
hydrocarbons that followed had a negative impact on the company’s operational and financial
indicators for 2020.

Among the consequences of the pandemic for the company’s operating indicators in 2020:
a reduction in oil production at the company’s fields in Russia and for some foreign projects in
connection with the new OPEC+ agreement, a reduction in gas production in Uzbekistan due to
a temporary decrease in demand for Uzbek gas from China, a reduction in refining volumes due
to a decrease in refining margins due to a drop in demand for petroleum products, a reduction in
sales of motor fuel at gas stations due to a decrease in demand.

The main impact of the pandemic on the company’s financial performance in 2020 was due
to lower prices for oil and petroleum products and a reduction in production volumes.

In the structure of sales revenue, a large share is taken by revenue from the sale of oil and
gas processing products. In the second place, there are revenues from the sale of oil and gas
condensate. The revenues from the sale of gas are minimal.

Along with the decrease in revenue volumes, the company’s expenses decreased from
20.625 million rubles in 2018 to 15.899 million rubles in 2020.
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The company operates with a profit. Thus, the profit from sales in 2018 amounted to 211,380
million rubles, in 2019 393,966 million rubles, in 2020 it decreased to 275,873 million rubles.

The company’s net profit changed similarly. In 2018, it amounted to 219,484 million rubles,
increased in 2019 to 403,071 million rubles, decreased in 2020 to 197,558 million rubles.

Also, in 2020, the value of assets is decreasing, the return on equity is falling. In 2020 it was
only 0.4 %. A negative trend is also characteristic of the dividend yield of shares.

The production of oil and gas, as well as the volume of their processing, is decreasing due
to the impact of the pandemic on the economy in general and PJSC LUKOIL in particular.

The company’s staff in 2020 amounted to 101.4 thousand people. In comparison with 201,
the number of personnel remained unchanged.

Thus, PJSC LUKOIL is one of the largest public vertically integrated oil and gas companies
in the world, accounting for more than 2 % of global oil production and about 1 % of proven
hydrocarbon reserves. The company is operating at a profit, but due to the impact of the
pandemic in 2020, financial indicators tended to decline.

The value of the company’s balance sheet in 2018 amounted to 218,264.7 million rubles,
in 2019 it increased to 2,219.229 million rubles (+1.7 %), in 2020 the balance sheet currency
sharply decreased to 1,728.328 million rubles (22.1 % compared to 2019).

The company,s assets are represented by non-current and current assets. The company’s
fixed assets as the main part of non-current assets increased in dynamics in 2019-2020. Their
cost in 2020 amounted to 15.441 million rubles.

The growth of assets in 2019 was mainly due to the growth of current assets from 543.532
million rubles in 2018 to 700.829 million rubles in 2019. In 2020, assets decreased both due to a
decrease in fixed assets and due to a decrease in current assets.

Based on the data for the period from 31.01.2018 to 31.01.2020, we can draw the following
conclusions.

1. The value of the organization’s assets decreased, which indicates a reduction in the
financial potential of the organization of PJSC LUKOIL.

2. The fall in the value of property was accompanied by internal changes in assets: there is
a drop in current (2020) and non-current assets in the period under study.

3. Accounts receivable were reduced from 346,210 million rubles in 2018 to 211.650 million
rubles. Cash also decreases from RUB 157.287 million to RUB 15.963 million.

The data of the analysis of liabilities indicate the following: during the study period, the
following changes were observed (from 31.01.2018 to 31.01.2020).

1. The company’s own funds in 2018 amounted to 1,007.643 million rubles, in 2019 and
2020 the company’s own capital significantly decreased due to a decrease in profit.

2. The amount of the authorized capital amounted to 17 million rubles.

3. The Company resorts to long-term borrowed funds, the value of which in the study period
increases from 278.833 million rubles to 334.495 million rubles.

4. The short-term liabilities of PJSC LUKOIL are represented by both borrowed funds and
accounts payable. These liabilities grow in 2019 and then decrease in 2020.

In the structure of assets in 2018, 24.9 % were current assets. In 2019, the share of non-
current assets was 68.4 %, current assets 31.6 %. In 2020, this ratio was 80.2 % and 19.8 %,
respectively.

In the structure of the company capital, equity held the following shares: 2018 46.2 %, 2019
43.5 %, 2020 44.7 %. The decline in the share of equity is assessed negatively. This change
was due to a decrease in retained earnings.

In 2018—-2020 a low share in the company’s liabilities was occupied by long-term borrowed
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funds of 12.8 % and 19.4 %, respectively.

The share of short-term liabilities in the capital structure of the company was as follows:
41.1 % in 2018, 48.0 % in 2019, and 36.0 % in 2020.

The profitability of sales of PJSC LUKOIL in 2018-2019 was very high. Thus, in 2018, for
every 100 rubles of revenue received by the enterprise, the enterprise received 80.0 rubles of
revenues from sales. In 2019, an increase in this indicator to 88.6 rubles for every 100 rubles
was a positive moment revenue. In 2020, the indicator decreased to 85.5 %.

Another indicator of profitability — return on assets — also had a high value in 2018 of
24.5 % due to the small size of assets. In 2019-2020, this indicator increased its value due to a
reduction in the value of assets.

The profitability of the company’s current assets increased from 40.3 % in 2018 to 57.7 % in
2020. This means that current assets were used effectively during this period.

The profitability of the company’s non-current assets in 2019 increased from 13.4 % to
26.5 % compared to 2018, in 2020, with a decrease in net profit, the profitability of non-current
assets decreased to 14.3 %.

The structure of fixed assets was dominated by structures and transmission devices 43.4 %
in 2018. The share of the cost of machinery and equipment in the total structure of fixed assets
in 2020 was 29.7 %, in 2019 32.0 %, in 2018 10.6 %. The share of vehicles in the total cost of
fixed assets is the smallest: 2018 4.4 %, 2019 8.2 %, 2020 8.2 %.

The share of equipment with a service life of up to 5 years in 2018 was 4.7 %, in 2020 it
increased to 8.0 %, the share of equipment with a service life of 15.1 to 30 years also increased
by 1.8 % in 2019. Compared to 2018, the share of equipment with a service life of more than
45 years increased in 2018-2019, and slightly decreased in 2020.

The negative aspect of the company’s performance was the reduction of the indicator
reflecting the ratio of sales revenue to the number of employees of the company in 2020.
In 2018, this indicator for PJSC LUKOIL was 2,579.1 million rubles/person, in 2019 it was
followed by an increase of 1,804.2 million rubles/person, in 2020 the indicator was reduced. lts
decrease in 2020 amounted to 1,199.7 million rubles/person, or 17.4 %. The dynamics of this
indicator indicates a decrease in the efficiency of using the company’s personnel.

The revenues from sales per employee did not have an unambiguous trend. In 2020 it fell
by 1,164.7 million rubles/person compared to the previous period, whereas in 2019, it was noted
that it increased to 3,885.3 million rubles (+1,823.1 million rubles/person, or by 88.4 %).
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PUHAHCOBO-X03ANCTBEHHAA AeATENbHOCTb U YPOBeHb 3¢pheKTUBHOCTU NPOU3BOACTBA
npeanpuatua NAO «Jlykounn»

MoHcyn Apa Negpo Jlymnc

YHueepcumem beHuHa,
2. Komony (Pecriybnuka beHuH)

KnioueBble cnoBa u cppasbl: BnvsaHME naHgemmm kopoHasupyca 2020 r.; nokasarenu
APPEKTUBHOCTN OEATENBHOCTU NPeanpuaTUS; YpoBeHb 3(PEEKTUBHOCTM MNPOU3BOACTBA,;
PUHAHCOBO-X03ANCTBEHHAA AEATENbHOCTb.

AHHoTauusa. Llenbto cTatbun asndetcs nsyvyeHme (oMHaHCOBO-XO3SMCTBEHHON OEATENBHOCTH
N ypoBHSA acbdekTnBHOCTU npounssoacTea npeanpuatus MNMAO «Jlykonny». Onnpascb Ha MeToabl
3KOHOMMYECKOrO U CTaTUCTUYECKOro aHanmsa, aBTop NPUXOAMUT K BbIBOAY O 3HAYUTENbHOM OT-
puuaTensHOM BrMsHUM NaHgeMun kopoHasupyca 2020 r. Ha Bce (PMHaHCOBO-XO3SNCTBEHHbIE
nokasarenu gedarernbHocTu 1 addekTuBHOCTU npounadsoacTtea npeanpuatms MNMAO «Jlykonny.

© Monsui Ada Pedro Luis, 2021
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Abstract. In order to study the macroeconomic
consequences of unemployment, the article considers the
features of the current state of this phenomenon in the world
and Russian economy. The use of methods of economic and
theoretical analysis, generalization and expert assessments
allowed us to draw conclusions that the economic crisis of
2020 had a strong impact on the change in the nature of
unemployment in Russia.

The key problem of the development of the economy of any country is the problem of
employment and unemployment. Each country has a certain level of unemployment. If this
indicator is high, it can lead to the destruction of the economy. The standard of living of the
population will begin to fall, crime will increase, and the migration of the economically active
population to other countries will increase. In this regard, the priority task of the Government is
to minimize the unemployment rate. This is carried out as follows: creating new jobs; reforming
the education system; creating favorable conditions for the development of small and medium-
sized businesses (support programs, subsidies, etc.).

The problem of unemployment is a macroeconomic problem. The loss or inability to find
a job puts a strong psychological pressure on a person. Most people have a falling standard
of living. Unemployment is understood as a socio-economic phenomenon in which there are a
certain number of people of working age in the country who can and want to work, but cannot
find a suitable place of work. According to the definition of the International Labour Organization,
any person who is currently not working, but is in search of work, is considered unemployed.

There is also institutional, cyclical and seasonal unemployment. We can say that
unemployment is a natural part of macroeconomics, but it requires control and regulation by
the state administration apparatus. Okun’s law is a law of macroeconomics that establishes
a relationship between GDP and the unemployment rate. It shows the deviation of the actual
gross domestic product indicator from the potential one due to an increase in unemployment
by 1 % relative to its natural level. The quantitative relationship between gross product and
unemployment was derived by Arthur Oaken. This law states that the deviation of the total output
from the assumed natural level is inversely proportional to the deviation of the unemployment
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rate from the natural level.

The peculiarity of the structure of unemployment in Russia is that its volume differs
significantly from the volume of production. A decrease in production by 40 % led to an increase
in the unemployment rate by 10 %. Like any market, the labor market is regulated according to
the laws of supply and demand. In fact, unemployment has an ambiguous impact on the state’s
economy. The positive effect of unemployment is that it is a side effect of the transformation of
the national economy. In his absence, social reproduction will be difficult, for which additional
resources are needed. It also increases the efficiency of the use of labor resources involved in
the economy.

The most painful problem for many countries is precisely unemployment. Since this is
directly related to the production processes, the distribution of labor resources, the level of
socio-economic development of society, this leads to the following problems:

— excess in the labor market of employees of a certain specialty;

— reduction of production;

— increase in expenses (unemployment benefits);

— reduction of the qualifications of the unemployed;

— decrease in the standard of living of the population;

— under-production of national income;

— reduction of tax revenues to the budget;

— aggravation of the political situation in the country;

— the increase in the number of crimes.

Labor resources are limited, so it is impossible to restore the lost working time, and
the underproduction of goods can no longer be compensated in the future. An increase in
unemployment leads to a decrease in demand for goods and services. People begin to save
money and buy a minimal and necessary set of goods for basic survival. In the absence of
sufficient financial resources to support their families, the society resorts to the search for the
salvation of the unemployed.

According to experts of the Institute of Social Analysis and Forecasting of the Russian
Academy of Sciences, after the limitation of the production life due to the coronacrisis of 2020,
half of Russian workers were subject to dismissal, reduction or delay in wages.

It turns out that about 35 million people were at risk. The Russian labor market tried to adapt
not only through layoffs, which provoked an increase in the number of unemployed citizens, but
also by reducing the working day, as well as sending employees on unpaid leave.

In May 2020, the unemployment rate crossed the line of the highest level in the last 8
years and amounted to 6.1 %. The last time it reached its maximum value was in March 2012.
Since March of the same year, the number of officially registered unemployed has increased
more than 4 times. According to Rosstat, the number of unemployed in the country during the
coronacrisis exceeded 4.5 million people. Labor market tensions rose sharply from April to mid-
summer 2020. The share of unemployed increased from 12 % to 14 % by July. At the same
time, the share of employees decreased proportionally from 46 to 44 %.

Thanks to government support, public investment and monetary policy easing, many
forecasts of a rapid increase in unemployment have not been fulfilled. Thus, instead of the
projected 10 million unemployed citizens, Russia received only 4.5 million people who lost their
jobs. Despite such disappointing figures, one of the main goals of the government’s “rescue
plan” for the Russian economy remains to reduce unemployment. It is planned that by the
end of 2021, its level should be no more than 5 %. It is noted that for the start of economic
activity, long-term three-year subsidies will be paid as a share of the amount of taxes paid by
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organizations to the state.

It turns out that these subsidies will be used to pay off debts to suppliers, to pay wages, as
well as to pay taxes and loans. Of particular importance is the project of interest-free lending
to small and medium-sized businesses, developed by the largest banks together with the
Government of the Russian Federation and the Central Bank. Loans are issued to companies to
pay salaries to employees (as of March 30, 2020). The loan amount consists of the total number
of employees multiplied by the minimum wage and by six. The rate is 0 % per annum, which
greatly facilitates the existence of companies during the state’s fight against viral infection and
contributes to the speedy restoration of the vital activity of enterprises.

Such a phenomenon as unemployment causes significant damage to people’s lives, prevents
them from realizing their potential and opportunities and worsens their financial situation.
Despite the fact that temporary unemployment of the economically active population has always
been an integral part of the market economy and a natural process of economic development,
the fight against it is more acute than ever at a difficult time for the entire pandemic. There is
a risk that such unemployment will last for more than a year. It may take quite a long time to
get out of quarantine and solve the main economic problems. This, of course, will force us to
rethink the prospects of a particular industry and restore production to its original state, thereby
providing the population with full employment, preventing a drop in living standards, avoiding
social disasters and returning the economy of our state to the “normal life”.
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aKOHOMMYeckni Kpunauc 2020 r.

AHHoTauusa. C uenblo n3yvyeHusi MakpO3KOHOMMYECKUX nocneacTeum 6espaboTuubl B cTa-
Tb€ PacCMOTPEHbI OCOOBEHHOCTN COBPEMEHHOIO COCTOSIHUS 3TOrO SIBIEHUSI B MUPOBOW M POC-
CUNCKON 9KOHOMUKE. MNMpMMEHEHNE METOAOB 3KOHOMMKO-TEOPETUYECKOrO aHanunaa, ob6o06LweHns
N 9KCNEPTHbIX OLEHOK NO3BONUMO caenaTb BbiBOAbl O TOM, YTO 3KOHOMMYeckuin kKpuanc 2020 r.
oKasarn CuIibHOe BIUSIHME Ha M3MEHeEHME xapakTepa 6e3paboTuupbl B Poccum.
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