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Abstract: In the last decade, global discussions on the role of the Russian Federation in the energy
supply system have continued to be relevant. Taking into account this context, the purpose of
the article is to study the impact of the Russian oil and petroleum products market on sustainable
development in the conditions of the “energy transition” declared in the country and to substantiate
the mechanism of transition to a diversified energy model during the period of global geo-economic
turbulence. The authors propose a methodological approach for conducting a comparative assessment
of the level and dynamics of the development of the industry in the country and regions, based on the
use of a set of objective indicators and the concept of taking into account the level and quality of life of
the population. Using panel data on the country, federal districts and vertically integrated companies
of Russia from 2005 to 2020 for empirical research, we found the determining influence of external
and internal factors on sustainable development. The results revealed the problems regarding the
current state of the Russian oil and petroleum products market. Summing up, it can be argued that
the results presented in this article prove the need to solve industry problems and form innovative

strategic directions of development in Russia in modern conditions of energy transformation.
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1. Introduction

One of the important conditions for the sustainable development of the market econ-
omy and its integration into the world economy is a comprehensive and deep moderniza-
tion of the domestic oil and petroleum products market, aimed at the successful functioning
of the economy in the changed economic conditions. The oil market was the engine of
modern industrial development throughout the twentieth century. However, the transition
of society from an industrial type of development to a post-industrial (informational) type
is accompanied by the transformation of market mechanisms, including segments of the oil
and petroleum products market in the direction of effective economic growth and emerging
new factor proportions of the reproductive process. In the 21st century, the oil market is
characterized by high volatility, due to the restructuring of the regional structure of oil
production, changes in the qualitative characteristics of the extracted oil, the structure
and directions of international oil supplies, the transformation of the role of oil in the
programs of energy strategies for the development of the world’s largest economies against
the background of increasing environmental requirements in society.

The relevance of the study of the economic aspects of the development of the national
oil and petroleum products market of the Russian Federation is due to the need to study its
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current state in conditions of turbulence and ongoing socio-political processes that have
a decisive impact on the development of the Russian economy. In Russia, the oil and gas
sector plays a leading role in economic development, as its share in federal budget revenues
has been stable over the past ten years and is in the range of 40-50%. It should also be noted
that the nature and impact of the oil and petroleum products market on the economy of the
country and regions has not been sufficiently studied, which determines the relevance of
research in this field of scientific knowledge [1-7].

When conducting a practical study based on a descriptive-correlation approach, an-
alytical grouping, parallel series, and graphical methods were used. In total, extensive
statistical data were collected for the period 2005-2020. From the websites of the EIA
(Energy Information Administration) [8], BP Statistical Review of World Energy [9], OPEC
Annual Statistical Bulletin [10], The Bureau of Labor Statistics (BLS) [11], the Federal State
Statistics Service of the Russian Federation (Rosstat) [12], the Analytical Center under the
Government of the Russian Federation [13]. The selected sample also includes data on
federal districts and the largest Russian vertically integrated oil companies.

2. Research Results

The analysis of the national oil and petroleum products market will be carried out
in the context of comparison with the main oil-producing countries, since the Russian oil
market is a single interconnected phenomenon functioning on the basis of changing rates
of development of the world oil market, fluctuations in supply and demand, schemes for
promoting goods on world markets.

One of the most important development problems that have a direct impact on the
dynamics of oil production growth is the adequacy of the replenishment of the resource
base. Proven reserves are oil reserves, which, based on the analysis of geological and
engineering data, can be said with a high degree of confidence that they are commercially
recoverable from a certain date, based on known reserves and in current economic condi-
tions. Proven reserves is a term used by the world’s most widespread global classification,
which takes into account not only the probability of finding oil and gas in the field, but
also the economic efficiency of extracting these reserves. Some statistics in this list are
controversial and contradictory, as different sources (OPEC, CIA World Factbook [14,15], oil
companies) give different figures, and there are different types of oil. In addition, the results
of the calculation of proven reserves in certain countries may change, since previously
economically inefficient deposits can be assessed as effective.

The study of oil reserves considered by us in comparison with the main oil-producing
countries showed their extremely uneven distribution across the countries and regions of
the continent. Table 1 presents data on oil reserves and production volumes in the main
oil-producing countries of the world [16].

Based on the data in Table 1 compiled on the basis of the Statistical Review of World
Energy for 2020 by British Petroleum, it can be emphasized that the proven world oil
reserves in the world are estimated at 242.17 billion tons, of which OPEC countries ac-
counted for 70.5% of world reserves. The countries with the largest proven oil reserves
were: Venezuela, with 300,878 billion barr. or 19.9%; Saudi Arabia, with 297,700 billion
barrels, or 16.7%; and Iran, with 211,600 billion. barr. or 11.9% of the global reserves.
Additionally, among the 10 largest countries were Canada, Iraq, the United Arab Emirates,
Kuwait, Russia, Libya and Nigeria. In the table, in addition to the number of oil reserves,
the projected year of depletion of oil reserves in the current production and production
of oil in the countries of the world is indicated. So, in Russia, according to forecasts, if no
new deposits are discovered or current consumption does not decrease, oil reserves may be
exhausted by 2039. In general, according to experts, the world’s oil reserves are sufficient
to meet the growing global demand for about 40 years.
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Table 1. Ranking of the world’s countries by proven oil reserves, 2020. (Oil reserves in the
world by country list 2021. Proven reserves. [electronic resource]. Access mode: https://

WWW.XN----- 7kcbmkfaolwOacwp3ak9allg.xn--plai/zapasi-nefti-v-mire-po-stranam, accessed on
20 October 2022).
Reserves, Reserves, o The Year
No. Country Billion Barr. Billion Tons Share, % of Exhaustion
1 B Veresuela 300,878.0 41.0 16.9 2380
2 B . ai Arabia 297,700.0 40.6 16.7 2368
3 i [ran 211,600.0 28.9 11.9 2163
4 B*0 Canada 169,709.0 23.1 9.5 2144
5 ] Iraq 142,503.0 19.4 8.0 2106
6 == United Arab Emirates 105,800.0 14.4 5.9 2104
7 E= Kuwait 101,500.0 13.8 5.7 2113
8 B Russia 80,000.0 10.9 45 2039
9 LB 48,000.0 6.6 2.7 2149
10 B B Nigeria 37,062.0 5.1 2.1 2069

The Russian Federation ranks 8th in proven oil reserves with reserves of 80 billion.
barrels, which is 4% of global reserves, and for the production conditions of the Russian
Federation, the use of this volume is likely to be 22.5 years. At the same time, the availability
of reserves in the main oil-producing countries is: 86 years in Saudi Arabia, and more than
100 years in Iran and Venezuela. Assessing the oil reserves of the Russian Federation by
districts, it should be noted that the state reserves balance takes into account 2525 oil fields,
of which about 2/3 of the explored reserves are concentrated in 150 large facilities, and
most of the Russian fields are medium and small and their share in many regions reaches
20-50%. Empirical analysis of oil reserves in the context of federal districts revealed their
shares in the domestic market [17]: Ural, 36%; Volga, 22.6%; Siberian, 16%; Far Eastern,
7.8%; Northwestern, 6.6%; Southern, 5.7%; North Caucasian, 5.3%. Another problem is the
inefficient structure of the reserves being developed, and as a result, oil production at 50%
of the country’s fields is unprofitable, and the share of hard-to-recover and low-efficiency
reserves in the total balance of proven reserves has reached 55%.

Next, let us look at the dynamics of oil production by the leading countries of the
world—Table 2 [18].

Analysis of the dynamics of oil production by the leading countries of the world has
shown that the dynamics of replenishment of oil and gas reserves in the world does not
correspond to the dynamics of production.

The structure of the modern Russian oil and petroleum products market, formed at
the beginning of the XXI century, is a set of markets: resource oil raw materials, extraction,
transportation, petroleum products, production of goods and services, and consumption.
At the same time, the oil market of recent years has been characterized by its serious
transformation, manifested in a significant diversification of its institutional structure,
in the functioning of traditional, innovative market segments: spot market and forward
contracts, and a futures segment, which is accompanied by a change in the positions of the
main participants and the emergence of new players. The scheme of the national oil and
petroleum products market of the Russian Federation is shown in Figure 1.
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Table 2. Dynamics of oil production by the leading countries of the world and the share in world
production for 2015-2021, million tons (Compiled according to the “Statistical Review of World Energy
2022”, British PetroleumBp Statistical Review of World Energy /2022 p. 16 [Electronic resource]. Ac-
cess mode: https://www.bp.com/content/dam/bp /business-sites/en/global/corporate /pdf/energy-

economics/statistical-review /bp-statsreview-2022-full-report.pdf, accessed on 20 October 2022.

Country 2015 2016 2017 2018 2019 2020 2021  Share, %
1 E=gsa 567.1 542.6 574.1 669.1 749.9 711.6 711.1 16.8
2 HE Russia 544.6 558.5 558.5 567.9 573.4 524.4 536.4 127
3 B saudi Arabia 568.0 586.7 559.3 576.8 556.6 519.6 515.0 122
4 B*0 Canada 216.1 218.8 236.6 257.7 263.5 252.0 267.1 6.3
5  mmmlraq 195.6 217.6 2224 227.0 234.2 202.0 200.8 438
6 B China 211.6 199.7 1915 189.3 1916 1948 1989 47
7 - Iran 180.2 216.1 231.9 219.2 158.3 143.2 167.7 4.0
8  E== United Arab Emirates  176.1 182.4 176.2 176.7 180.5 166.6 164.4 3.9
9 B8 prazil 132.2 136.7 142.6 140.6 151.2 159.3 156.8 37
10 = Kuwait 14822 152.7 145.0 146.8 1434 130.3 131.1 3.1
World total 43649  4379.6 43864 44868 44776 41709 42214 100

Resource Market

Mining Market Transport market

Processing market

Consumption market

Pricing Market

Forward contracts

market

Figure 1. Structure of the national oil and petroleum products market of the Russian Federation.

The modern Russia, steadily developing the oil and petroleum products market,
significantly affects the pace of economic development, and trends show that the main
macroeconomic parameters of the country are characterized by positive dynamics: the
growth of the most important economic indicators of development, a decrease in inflation,
population growth, and the preservation of high oil prices. However, the growth of the
main economic parameters is not sustainable over the long term, due to their provision, to
a large extent, and due to the favorable conjuncture of the world oil markets.

The stability of the extractive industries largely depends on the volume of prepa-
ration and quality of the mineral resource base (MSB), the parameters of the process of
reproduction of reserves. In the period from 1991 to 2004, there was a steady decline in
the rate of preparation of the raw material base of oil; in 2004, the increase in reserves
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amounted to only 218 million tons, or 47% of the current level of oil production in the
country. However, with the rise in world oil prices and the need to replenish the raw
material base, the growth rate of reserves began to grow, and in 2008, for the first time in
15 years, the volume of preparation of new reserves corresponded to the level of current oil
production (500 million tons).

In the period after 2004, up to 2010, there was a steady excess of the increase in oil
reserves over production. The increase in oil reserves as a result of geological exploration
carried out at the expense of the federal budget and subsoil users in 2020, according to the
Ministry of Nature of Russia, amounted to 614 million tons, an increase of 29 million tons or
5.0% compared to the previous year. In general, the dynamics of oil production, its reserves,
as well as the multiplicity of replenishment of oil reserves in the Russian Federation for
2004-2010 is presented in Figure 2 [19].

0.67 1.38

1.04
1.06 102 1.05 1.2

2005

2010 2015 2016 2017 2018 2019 2020

m Oil reserves, million tons Oil production, million tons Multiplicity of replenishment of oil reserves

Figure 2. Dynamics of oil production and availability of oil reserves in the Russian Federation for
2005-2020. Compiled by the authors according to: Regions of Russia. Socio-economic indicators.
2021. 612-613. Region_Pokaz_2021.pdf (accessed on 5 October 2022).

It follows from the data in Figure 2 that the reserves of crude oil in Russia for the
period from 2010 to 2020 decreased by almost a third. Thus, oil reserves in the country in
2010 amounted to 28.2 billion tons, and in 2020, this value was 19.1 billion tons. At the same
time, compared to 2019, 2020 stocks increased by 2.1%. The minimum increase in reserves
over the past decade was noted in 2017, when it compensated for a decrease of only 3%.
In 2019, the excess of growth over production was 14%. In 2020, the excess increase in oil
reserves amounted to almost 70%, due to a sharp decline in production and a significant
increase due to exploration.

In the production of liquid hydrocarbons in Russia over the past decade, positive
dynamics has been observed and an increase of 9.3% has been noted. Oil production in
Russia peaked in 2019 at 561.0 million tons. During the analyzed period, the exception was
2020, which revealed a decrease in oil production. According to the results of 2020, the
volume of national crude oil production decreased by 48.4 million tons (—8.6%) compared
to 2019 and amounted in absolute terms to 513.1 million tons at least over the past 10 years.
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Against the background of the spread of coronavirus, restrictive measures were introduced
in many countries of the world, which led to a reduction in business activity, a decrease
in consumer demand and prices for hydrocarbons. The decrease is also due to Russia’s
fulfillment of its obligations to curb national oil production at the level of quotas established
under the OPEC+ agreement, which eliminated the entire ten-year growth.

Another important factor in the efficiency of the industry is the territorial location of
production. The grouping of the federal districts of the Russian Federation by the volume
of production of liquid hydrocarbons in Russia by federal districts is presented in Figure 3.

13.4,3% _0.9,0%

m Ural Federal District
H Volga Federal District
u Northwest Federal District
Siberian Federal
m District Far Eastern Federal District
284.5,59% ® Southern FO

Hm North Caucasian Federal District

Figure 3. Grouping of federal districts of the Russian Federation by oil production volume, 2020. Com-
piled by the authors according to: Regions of Russia. Socio-economic indicators. 2021. 612-613. [Elec-
tronic resource]. Access mode: https:/ /rosstat.gov.ru/storage/mediabank/RegionPokaz_2021.pdf;
Oil production by the subjects of the Russian Federation (thousand tons) Electronic resource] ((date
of application 7 October 2021). Access mode: https://www.gks.ru/bgd/regl/b08_13/IssWWW.exe/
Stg/d3/13-27.htm (date of application 7 October 2021).

Based on the data in Figure 3, it is possible to draw conclusions about the territorial
localization of oil production in the federal districts of the Russian Federation, which
showed that in 2020 they excelled in industrial production: Ural (60.7%) and Volga Federal
districts (21.2%). In Group 2, the Siberian (5.8%), Far Eastern (3.6%), Northwestern (6.3%)
federal districts. The lowest level of oil production is in two federal districts: the Southern
(1.8%) and the North Caucasus (0.4%).

Figure 4 shows the dynamics of oil production by federal districts of the Russian
Federation for 2005-2020.

The presented statistical data in Figure 4 allow us to conclude that the leader in
2020 in oil production is the Ural Federal District, in which about 67% of Russia’s oil
reserves are concentrated and 284.5 million tons of oil were produced. In the Khanty-
Mansiysk (KhMAO) and Yamalo-Nenets Autonomous Okrugs, which are part of the
district, oil fields are exploited, which belong to the West Siberian oil and gas province. The
Volga Federal District was in second place in terms of oil production, where in 2020, oil
production amounted to 106.6 million tons. The largest oil-producing entities of the district
are the Republic of Tatarstan and the Republic of Bashkortostan, within which the main
oil production regions are located, which are part of the Volga-Ural oil and gas province.
In third place was the Siberian Federal District, where there is a tendency to increase oil
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production due to the discovery of new fields in Eastern Siberia. Thus, oil production in the
district increased almost 4 times: from 14.3 million tons, in 2005, to 45.2 million tons, in 2020.
Next on the list are the Far Eastern District, with an oil production volume of 34.7 million
tons, and the Northwestern Federal District, where the volume of oil production in the
region amounted to 27.6 million tons. The Southern and North Caucasian Federal Districts
complete the rating, with production volumes of 13 and 0.9 million tons, respectively.

2005 2010 2016
m Northwest Federal District u Central Federal District ® Southern FO
North Caucasian Federal District ® Volga Federal District m Ural Federal District
H Siberian Federal District ® Far Eastern Federal District

Figure 4. Dynamics of oil production by federal districts of the Russian Federation for 2005-2020,
million tons. Compiled by the authors according to: Regions of Russia. Socio-economic indicators.
2021. 612-613. [Electronic resource]. Access mode: https:/ /rosstat.gov.ru/storage/mediabank/
RegionPokaz_2021.pdf; Oil production by the subjects of the Russian Federation (thousand tons)
Electronic resource]. Access mode: https://www.gks.ru/bgd/regl/b08_13/IssWWW.exe/Stg/d3/1
3-27.htm (accessed on 5 October 2021).

The presented statistical data in Figure 4 allow us to conclude that the leader in
2020 in oil production is the Ural Federal District, in which about 67% of Russia’s oil
reserves are concentrated, and 284.5 million tons of oil were produced. In the Khanty-
Mansiysk (KhMAO) and Yamalo-Nenets Autonomous Okrugs, which are part of the
district, oil fields are exploited, which belong to the West Siberian oil and gas province. The
Volga Federal District was in second place in terms of oil production, where in 2020, oil
production amounted to 106.6 million tons. The largest oil-producing entities of the district
are the Republic of Tatarstan and the Republic of Bashkortostan, within which the main
oil production regions are located, which are part of the Volga-Ural oil and gas province.
In third place was the Siberian Federal District, where there is a tendency to increase oil
production due to the discovery of new fields in Eastern Siberia. Thus, oil production in the
district increased almost 4 times: from 14.3 million tons, in 2005, to 45.2 million tons, in 2020.
Next on the list are the Far Eastern District, with an oil production volume of 34.7 million
tons and the Northwestern Federal District, where the volume of oil production in the
region amounted to 27.6 million tons. The Southern and North Caucasian Federal Districts
complete the rating, with production volumes of 13 and 0.9 million tons, respectively.

Oil companies are currently of decisive importance in the Russian oil industry. In 2020,
285 organizations with licenses for the right to use the subsoil carried out oil production on
the territory of the Russian Federation, including: 98 organizations included in the structure
of 11 vertically integrated companies; 184 independent mining companies; and 3 companies
operating under the terms of production sharing agreements. The main volume of national
oil production formed by the five largest vertically integrated companies is large joint-
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stock companies controlled by the state (Rosneft, Gazprom Neft) and private shareholders
(LUKOIL, Surgutneftegaz, etc.). In fact, the share of the free oil market in the Russian
Federation is about 15-20%, which indicates its oligopolistic nature.

Figure 5 shows the dynamics of oil production by the largest Russian vertically inte-
grated oil companies for 2005-2020 [20-25].

364 297
272 287 289 63 633 IZen

55.7 59.8 62.4 60.5
2015 2016 2017 2018 2019 2020

mPJSC Rosneft  ®mPJSC Lukoil — ® Surgutneftegaz PISC PJSC Gazprom Neft ~ WPJSC Tatneft

Figure 5. Dynamics of oil production by Russian vertically integrated companies for 2005-2020,
million tons. Compiled by the authors according to: The annual report of PJ[SC NK Rosneft. 2020.
22. [Electronic resource]. Access mode: https://www.rosneft.ru/upload/sitel/document_file/
a_report_2020.pdf; Annual Report of OAO Lukoil. [electronic resource]. Access mode: https:
/ /lukoil.ru/FileSystem/9/553791.pdf; Annual Report of Gazprom Neft.2020, [Electronic resource].
Access mode: https:/ /www.gazprom.ru/f/posts/57/982072 / gazprom-annual-report-2020-ru.pdf;
Annual report of PJSC Tatneft. [electronic resource]. Access mode: https:/ /www.tatneft.ru/uploads/
publications/61725c8bbfaca243850193.pdf (accessed on 9 October 2021).

An analysis of the dynamics of oil production by Russian vertically integrated compa-
nies in Figure 5 showed that in 2020, there was a decrease in oil production, as the OPEC+
countries, including Russia, reached an agreement to reduce oil production by 2 million bar-
rels per day, which was the largest reduction since the beginning of the Aids-2019 pandemic.
Thus, PJSC Rosneft accounted for the largest amount of oil production, the volume of which
amounted to 230.2 million tons, in 2019, and 204.5 million tons, in 2020. In second place
was PJSC Lukoil, with 85.9 and 73.5 million tons, respectively. Next is PJSC Surgutneftegaz,
whose operating data for 2020 showed that oil production amounted to 54.7 thousand
tons, which is 10% lower than in 2019. Revenue also decreased synchronously by 31% in
2020, but profit increased almost 7 times compared to the previous year and amounted to
742 billion rubles.

During the analyzed period, there is a tendency in the structure of oil production
to reduce the share of vertically integrated companies and strengthen the positions of
independent producers. Thus, in the structure of oil and condensate production, 78.5% is
accounted for by vertically integrated companies, 17.9% of hydrocarbons are produced by
independent companies, and 3.6% of production is accounted for by companies operating
under production sharing agreements. The average growth rate of oil production by
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independent companies over the past 10 years was 7.8%, and the crisis of 2020, to a lesser
extent, affected the level of their production, in which production decreased by 3%, while
vertically integrated companies were forced to reduce production by 10%.

Another important segment of the oil market is the refining sector. According to the
Ministry of Energy of the Russian Federation, in 2020, 32 large oil refineries, 250 mini-
refineries, 6 specialized plants for the production of specialized oils and lubricants operated
in the country, with their placement being closer to the places of consumption [26]. The
volume of refined petroleum products was 6.9 million barrels daily, with a volume of 7% of
the world market. The leader of the international oil refining market was the USA, with
a 20% share, 130 refineries and a production volume of 18.9 million barrels per day. The
second place was occupied by China, with a market share of 17% and an oil refining volume
of 13.5 million barrels. per day.

In the Russian Federation, the largest refining capacities belong to the refineries of
Rosneft, Lukoil, Gazprom Neft and Surgutneftegaz. The main volume of primary oil
refining is accounted for by PJSC Rosneft, which operates 9 refineries in the country
(Komsomolsk (Komsomolsk-on-Amur city, Khabarovsk Territory, Tuapse (Tuapse city,
Krasnodvrsky Territory), Kuibyshevsky (Samara city, Samara region), Novokuibyshevsky
city of Novokuibyshevsk, Samara region), Syzransky (Samara city, Samara region), Achin-
sky (Bolsheuluysky district of Krasnoyarsk Krai), Saratov Refinery (Saratov city, Saratov
region), Ryazan Refinery (Ryazan city, Ryazan region) and Angarsk Petrochemical Com-
pany (Angarsk city, Irkutsk region)). In general, the plants of PJSC Rosneft processed
77.5 million tons of oil in 2020, which is 3.2 million tons or 4.1% less compared to 2019. The
refineries of PJSC Lukoil processed 45.6 million tons of oil in 2020, which is 0.8 million
tons less than in 2019. There are fewer indicators of Rosneft plants. At the same time, it is
necessary to take into account the average production per enterprise, which is 12 million
tons of oil per year. In this aspect, Surgutneftegaz Joint-stock Company is the leader, since
with only one enterprise, its capacity amounted to 22 million tons.

The regional structure of the oil refining sector evidently represents the territorial
location of oil refineries in the federal districts of the Russian Federation. The largest
number of enterprises are located in the Volga Federal District, with 14 large factories and
16 mini-factories, and in the Central District, with 5 large factories and 16 mini-factories.
The grouping of the federal districts of the Russian Federation by volume of oil refining,
for 2020, is presented in Figure 6 [27].

The analysis of Figure 6 shows that in terms of oil products production for 2020, the
leaders are: Volga, 116.4 million tons (42%), and Central, 41.8 million tons (14.6%), federal
districts. In Group 2, the leaders are: the Siberian, 38.1 million tons (14.2%), the Southern,
27.3 million tons (11.0%), and the North-Western District, 26 million tons (9.9%), districts.
In the group of outsiders, the leaders are: the Far Eastern, 13 million tons (4.6%), and the
Ural 8 million tons (2.9%), districts. In the North Caucasus District, the production of
petroleum products has been discontinued.

In the regional industry structure, the Volga Federal District occupies the first place in
terms of primary oil refining, which accounts for 36.4% of primary oil refining in Russia.
The district has large oil refineries owned by Lukoil (Nizhegorodnefteorgsintez and Lukoil-
Permnefteorgsintez), with a capacity of 17 million tons and 13.1 million tons, respectively.
Significant capacities in the district are concentrated in the Bashkir group of enterprises and
in the factories of the Samara region (Novokuibyshevsky, Kuibyshevsky and Syzransky).
The region also has the most technologically advanced plants with a processing depth of
about 99% (“Mari”, “TANECQO”).
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Figure 6. Grouping of the federal districts of the Russian Federation by volume of production of
petroleum products, 2020.

The second region in terms of primary oil refining is the Central District, with a
primary refining volume of 14.6%, in which three large oil refineries are located with a total
refining volume of 40.9 million tons in 2020, which is 0.8 million tons less than the previous
year, due to the overhaul of technological installations. The third region is the Siberian
Federal District, with a market share of 14.2% and four large oil refineries, in which the
volume of primary oil refining in 2020 amounted to 39.2 million tons, but decreased by
0.9 million tons compared to 2019.

The fourth region is the Southern Federal District, geographically closest to the export
markets of petroleum products through ports on the Black and Caspian Seas. Eight large oil
refineries are concentrated in the Southern District, and the largest of them is the Volgograd
plant of LUKOIL with an installed capacity of 15.7 million tons of raw materials per year.
In 2020, the volume of oil refining in the district amounted to 27.3 million tons, or 11.0% of
the all-Russian indicator. In the North-Western District, 9.9% of Russian oil is processed, in
which three large plants with a refining volume of 26.0 million tons operate. One of the
largest Russian oil refineries, Kirishinefteorgsintez, is located in the district, with a volume
of primary processing of raw materials of more than 18 million tons per year.

Our analysis has shown that the majority of Russian oil refineries are characterized
by: the use of imperfect technologies, a low proportion of deepening processes; a fairly
significant degree of depreciation of fixed assets; an insufficient level of conversion of
crude oil into more valuable refined products. In addition, oil refining capacities are
unevenly distributed throughout the country, which leads to the creation of prerequisites
for the formation of regions that are excessive in production and regions that are “deficient”
in the provision of petroleum products and an increase in the load on transport for its
transportation. Almost all refineries are located in the interior of the country, away from
the border and sea export terminals, which reduces the efficiency of exporting petroleum
products by increasing transportation costs.

An important characteristic of the oil market of the Russian Federation is the dynamics
of the utilization of refining capacities, which in 2020, amounted to 270 million tons, and
the degree of utilization of primary oil refining units decreased to the lowest level since
2007, amounting to 82.3%. The overall reduction in the volume of primary processing of
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crude oil at Russian refineries was accompanied by a decrease in the production of all major
types of petroleum products, namely, motor gasoline, diesel fuel, heating oil and aviation
kerosene, which was largely due to the different dynamics of the reduction in external
and internal demand for these fuels from consumers in the conditions of COVID-19. In
addition, the dynamics of primary oil refining was influenced by legislative decisions in
the field of taxation, which reduce the attractiveness of exports of dark petroleum products,
as well as the process of state regulation of the domestic market of petroleum products.

An important value representing the technological efficiency of the industry is the
depth of oil refining, which means the total yield as a percentage of all petroleum products,
except for the non-converted residue used as boiler fuel. With shallow oil refining, the profit
is 13.7 billion rubles, and with a deep chemical scheme, 41.9 billion rubles, i.e., the growth
is more than 300%. In 2010, the refining depth of Russian refineries was 70.9%, in 2015, the
indicator reached 74.2%, in 2017, the result was 81.3%, and in 2019, it was 83.1%. In 2020,
the average depth of oil refining in the country increased by 1.3 percentage points to 84.4%.
Despite the reconstruction and modernization of many enterprises and the improvement
of the oil refining complex, the products were still more focused on domestic consumption,
due to the low quality of oil refining. For comparison, in the USA, the average depth of
oil refining is 90-95%, and at the most modern American refineries—up to 98%; in OPEC
member countries, average depth is 85%, and in European countries, 85-90%. That is, we
state that Russia is noticeably lagging behind in this indicator.

In 2020, Russian oil companies increased the depth of oil refining compared to the
scale of 1.2-2.5%, and accordingly, the output of light oil products increased. Thus, the
refineries of PJSC Lukoil had the greatest refining depth, 88.8%, which allowed them to
increase the share of light products output from 69.3%, in 2018, to 73%, in 2020, respectively,
reducing the share of fuel oil produced from 22%, in 2014, to 11%, in 2020. The greatest
depths of oil refining were recorded in NOVATEK-Ust-Luga (99.9%), Antipinsky (99.5%),
Novoshakhtinsky (99.1%), and Omsk (98.9%) refineries. However, a number of plants retain
low refining depth indicators: Achinsk (65.6%), Tuapse (65.4%), Komsomolsk Refinery
(63.1%). PJSC Rosneft, with the largest number of refineries, stood out for a relatively
low level of refining depth of 74.4%. The analysis made it possible to note a significant
differentiation of oil refineries by processing depth and to determine the average value for
the federal districts, which in 2020, amounted to 79% in the North-Western District, 74% in
the Siberian, 72% in the Volga, 70% in the Central, 62% in the South, 61% in the Far East,
55% in the Urals.

Thus, the conducted research showed that the state policy of Russia in the oil refining
industry over the past few years has been aimed at increasing the level of oil refining depth
and increasing the yield of light petroleum products. The main trends in the Russian oil
refining industry in 2020 were the modernization of refineries, the renewal of equipment
and technological capacities, the growth of production of high-octane gasoline that meets
Euro-5 standards and higher, and the organization of “oil-free” production. As a result,
the processing depth in comparison with 2014 increased by 15% in 2020 and amounted to
83.1%. Against the background of a reduction in the production of fuel oil by 42%, the share
of the output of motor gasoline and diesel fuel increased, and a positive trend was observed
in terms of the dynamics of production indicators. At the same time, the analysis of the oil
refining sector market revealed a feature of the territorial structure of the refining sector,
which is expressed in a higher level of dispersion across the country than the structure of
its reserves and production.

Oil is the most important export commodity of the Russian Federation and provides
more than 20% of cash receipts from foreign trade. According to the Federal Customs
Service, in 2020, oil and petroleum products in monetary terms provided 35% of revenues
to the budget of the Russian Federation from foreign trade. The dynamics of exports of oil
and petroleum products from Russia for the period 2005-2020 is presented in Figure 7.
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Figure 7. Dynamics of oil and petroleum products exports of the Russian Federation for 2005-2020.
Compiled by the authors according to: The Central Bank of Russia [Electronic resource]. Access
mode: https://cbr.ru/statistics/macro_itm/svs/export_energy/; http:/ / global-finances.ru/eksport-
nefti-iz-rossii-po-godam/ (accessed on 17 November 2021).

A study of the dynamics of the volume of exports of oil and petroleum products
for 2005-2020 in Russia showed that on average, about 250 million tons were exported
per year. In the period 2010-2014, there was a decrease in the volume of oil exports, and
for the period 2015-2019, there was a steady increase in exports, and a record volume of
269.2 million tons was achieved in 2019. The growth compared to 2018 was 8.5 million tons
or 3.3% [28]. However, in 2020, due to the complex of problems encountered, there was a
decrease in exports by 11.3% to 238.6 million tons per year. Revenues from the export of
oil and petroleum products for 2020 amounted to USD 141.7 billion, a decrease of 36.1%
compared to the same period in 2019. Exports are mainly: crude oil and crude oil products
to China (33%), the Netherlands (13%), and Germany (9%); and petroleum products to the
Netherlands (15%), the USA (9%), and Turkey (5%). The analysis of the Russian oil market
over the past ten years has revealed that as a result of rising world prices and an increase
in oil supplies, the export revenue of Russian oil companies from oil sales has increased
by more than 5 times (from USD 25 billion up to USD 135 billion), and revenue from oil
products increased 7 times (from USD 10 billion to USD 70 billion).

One of the important indicators affecting GDP growth and the standard of living of the
population is the volume of oil consumption, since the countries and regions that consume
oil receive the maximum profit. There is a certain interdependence between the average
per capita volume of oil consumption and the size of the gross domestic product (GDP) per
capita: the higher the consumption, the higher the level of GDP per capita. Table 3 shows
the volumes of oil consumption in the developed countries of the world.
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Table 3. Oil consumption in developed countries in 2020.

Country Consumption Volume, Market Country Consumption Volume, Market

Barrels per Day Share, % Barrels per Day Share, %
1. USA 19,780,000 19.2 11. Germany 2,281,000 2.28
2. EU 15,000,000 15.0 12. Iran 2,018,000 2.01
3. China 14,225,000 14.2 13. Mexico 1,733,000 1.7
4. India 5,271,000 5.3 14. Indonesia 1,628,000 1.6
5. Japan 3,812,000 3.8 15. France 1,530,000 15
6. Saudi Arabia 3,788,000 3.7 16. Singapore 1,339,000 1.3
7. Russia 3,317,000 3.3 17. Italy 1,262,000 1.2
8.  South Korea 2,760,000 2.7 18. Spain 1,226,000 1.2
9. Canada 2,403,000 2.4 19. Great Britain 1,118,000 1.1
10. Brazil 2,398,000 2.39 20. Australia 1,046,000 1.0

Compiled by the authors according to: Organization of Petroleum Exporting Countries (OPEC). [electronic
resource]. Access mode: https://www.opec.org/opec_web/en/index.htm (accessed on 13 October 2021).

The analysis of Table 3 shows that 78% of oil and petroleum products from the total
volume of world consumption are consumed in the 20 leading countries of the world.

The largest consumer in the world is the USA, with a market share of 19.2%; the EU
countries are in second place—15.0%; China is in third and fourth place—14.2%; and India
has a share of 5.3%. It should be noted that in Russia, over the past decades, there has been
a decrease in the consumption of o0il and petroleum products from 223 million tons in 1995
to 146.9 million tons in 2020, and the country ranks 7th in terms of consumption. At the
same time, the share of consumption per capita of the world volume is only 3.3% [13]. In
the leading countries, in terms of oil consumption in 2020, the volume of consumption in
the United States was 19.8 million barrels per day; in China—14.2 million barrels per day;
in India—>5.3 million barrels per day. Total global oil consumption, according to OPEC data
for 2020, amounted to 90.8 million barrels per day, and according to experts’ forecasts, this
indicator will continue to grow to 96.9 million barrels per day.

Let us further consider the volume of consumption of one of the main petroleum
products—motor gasoline in the Russian Federation—grouped by us by federal districts of
the Russian Federation—Figure 8.

In the whole country, the total volume of gasoline consumption in 2020 amounted to
35.2 million tons. The leaders in the volume of consumption according to federal district
were: Central—9.11 million tons (29.2%); Volga—?5.98 million tons (19.2%); and Siberian—
4.33 million tons (13.9%). This is followed by: the Southern district—3.24 million tons;
Northwestern—3.2 million tons; Ural—2.8 million tons; North Caucasian—1.57 million
tons; and Far Eastern—0.97 million tons; which complete the rating [29].

The revealed imbalances in gasoline consumption are due to several factors: the level
of stability of the region, the degree of development of the economy and infrastructure,
the standard of living of the population, geographical features, and the number of cars
in the district. To a significant extent, the volume of consumption of petroleum products
is directly dependent on oil prices. It should be noted that the current structure of the
Russian oil market is due to the imperfection of domestic pricing, its dependence on the
global pricing system for oil and petroleum products, as evidenced by the lack of a unified
methodology for determining them, and the presence of many oil prices in the country.
The competitive oil market, which should be the basis of pricing in Russia, is oligopolistic
and controlled by several vertically integrated companies, which practically deprives this
segment of a competitive environment.

A comparison of Russian domestic prices for petroleum products with export prices
proves the existence of a clear relationship between the Russian and European markets,
which causes an increase in domestic prices in the Russian Federation in proportion to
their growth in the world markets. The lowest gasoline prices were formed in Venezuela,
Kuwait, Iran, the UAE, and Saudi Arabia, and mainly high gasoline prices are noted in
the European Union. Gasoline prices in countries may vary depending on the availability
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of raw materials, refineries, types of taxes, excise taxes and other costs. The dynamics of
Russian prices for brands of motor gasoline and diesel fuel is shown in Figure 9.
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Figure 8. Grouping of federal districts of the Russian Federation by volume of gasoline
consumption, 2020.
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Figure 9. Dynamics of Russian prices for motor gasoline and diesel fuel for the period 2000-
2020, rubles/liter. Compiled by the authors according to: https://www.gks.ru/bgd/free/B04_
03/IssWWW.exe/Stg/d02/15.htm; Average consumer prices in the Russian Federation in 1992-2007.
[electronic resource]. Access mode: https://www.gks.ru/free_doc/new_site/prices/potr/tab5-cen.
htm (accessed on 10 October 2021).

The statistics given in Figure 9 allow us to conclude that over the past two decades, the
increase in prices for automobile gasoline of various brands averaged 449% or 4.49 times for
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the AI-92 brand, and 441% or 4.41 times for the AI-95 brand. The average producer prices
for automobile gasoline and diesel fuel in 2020 were: automobile gasoline—45.9 rubles;
and diesel fuel—48.7 rubles.

To identify the factors of price growth, we will consider the pricing structure of motor
gasoline in Russia based on the average cost of 1 L of motor gasoline in the Russian
Federation and conduct a comparative analysis with the structure of the cost of gasoline in
the United States—Table 4.

Table 4. The structure of the average cost of 1 L of gasoline in Russia and the USA, 2020.

Indicators Russian Federation USA
The cost of raw materials, % 12 54
Taxes and excise taxes, % 69 18
Production costs, % 6 5
Costs of delivery and sale of goods, % 8 17
Profit, % 5 6

Compiled by the authors according to: Rosstat, the Oil and Gas Information and Analytical Center IACNG), EIA
(Energy Information Administration), the US Federal Bureau of Labor Statistics (The Bureau of Labor Statistics,
BLS). (accessed on 10 October 2021).

The analysis of Table 4 showed that: in Russia, in the final price of gasoline, the cost of
raw materials is 12%, whereas in the USA, this cost is 54%; taxes and excise taxes in the
Russian Federation (VAT, mineral extraction tax, income tax) reach almost 70%, whereas in
the USA, the cost is 18%; and profit in Russia is 5%, where in the USA it is 6%.

3. Discussion and Conclusions

In the process of globalization of the oil and petroleum products market and its
relationship with the economic development of the country, we have identified the problems
of the current state of the Russian and regional markets and justified the determining
influence of external and internal factors on its development.

1. The current state of the Russian oil market is characterized by the presence of problems
that create real prerequisites for reducing the level of oil production and export
volumes in the future. The probable instability is caused by a reduction in the growth
of industrial oil reserves and the absence of a significant reserve of large deposits, due
to a decrease in the pace of exploration in recent years.

2. Despite the significant increase in production observed in recent years, the issue of
long-term sustainability of the achieved production volumes remains relevant. About
50% of oil production in Russia falls on fields put into operation before 2000, a level
of production which is characterized by high rates of natural decline in production:
8-10% annually on the rolling stock of wells. Drilling of new wells makes it possible
to slow down the reduction in production, but it is not possible to reverse the trend,
as the water content of the fields increases. So, for the period from 2008-2020, oil
production in Western Siberia decreased by 10%. To compensate for the natural decline
in production at mature fields, it is necessary to actively introduce new reserves into
development. Currently, in the structure of residual oil reserves, more than 2/3
are difficult to develop and require the use of technological innovations, which is
associated with significant costs.

3. Oil production is characterized by an undeveloped material and technical base (only
14% of the oil equipment operated in Russia corresponds to the world level). The pro-
ductivity of existing oil wells and the quality of the extracted oil continue to decrease,
as well as the quality characteristics of the raw material base of the industry, which
is manifested in the high depletion of exploited oil reserves. This makes it necessary
to involve in the turnover of difficult-to-develop deposits that require significantly
higher costs and the use of more complex technologies, which the industry currently
does not have in sufficient volume.
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4. Economic factors are functioning inefficiently; in particular, there is an underfunding
of the industry due to the high level of taxation and insufficient motivation of oil
companies to increase capital investments. Due to the need to increase the level
of oil production to 530-600 million tons per year (in accordance with the “Energy
Strategy of the Russian Federation until 2030”), the volume of oil production financing
should be from USD 22 to USD 25 billion per year, while the volume of real capital
investments is, on average, USD 7.8 billion per year. With such a volume of investment,
it is impossible to achieve an innovative level of development of the industry that
meets international standards.

5. In general, the domestic market is characterized by a high degree of consolidation
and the virtually oligopolistic nature of the sphere of production (extraction and
processing), low processing depth, weak competition in small wholesale and retail
sales. The state has a dominant role in the hydrocarbon market due to its control of
the largest oil producer PJSC Rosneft (40% share in production), the largest operator
of the oil pipeline system PJSC Transneft, as well as control over tariffs and tax policy.

6.  Problems are increasing due to insufficient state regulation of the oil market and an
increase in the number of mothballed unprofitable wells. In the conditions of favorable
conditions of world oil prices, Russian oil exporters do not receive incentives for
technical and technological re-equipment, which leads to a lag in the industry.

7. Sectoral sanctions were imposed on Russian companies by the United States and the
European Union countries, suggesting restrictions on cooperation between Russia
and Western countries in the energy sector. In particular, sectoral sanctions have
actually imposed a ban on the supply of equipment for production on the deep-water
shelf, the implementation of projects on the Arctic shelf and the development of
shale oil reserves. After the sanctions were imposed, almost all joint projects on the
development of unconventional reserves and the development of offshore reserves in
Russia were suspended.

However, it should be noted that the restrictions imposed are mainly aimed at reducing
the long-term potential of Russian oil production and are not able to significantly affect the
level of production in the coming years. In the longer term, the impact of sectoral sanctions
on oil production in the country may be tangible. The success of the Russian oil industry
will depend on the ability to create Russian technologies for offshore operations and the
development of unconventional reserves. The increase in production in the last decade
was associated with the start of production at new large projects, the implementation of
which compensated for the natural decline in production at mature fields. According to
our estimates, oil production at new fields will stabilize in the coming years.

The methodology of comprehensive improvement of the institutional structure of
the Russian oil and petroleum products market, in our opinion, should be based on the
following approaches:

—  Development of new oil fields;

— An increase in the export share of products of the petrochemical and oil refining
industries with high added value, rather than an increase in the volume of sales of
raw materials of the Russian oil market;

-  Conducting an active geographical diversification of the sales markets of Russian oil
and petroleum products, and development of the countries of the Asian region and
the USA;

—  Improvement of the institutional structure of the Russian oil and petroleum products
market;

—  Improvement of the legislative framework, rental policy of the state, tax regime;

— Increasing the investment attractiveness of the domestic market of oil and petroleum
products.

Currently, the geopolitical factor has become relevant and the functioning of the oil
market is influenced by political factors in the conditions of the actual absence of a market
mechanism. This is a further direction for ongoing research in the energy sector.
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