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Abstract. The article presents the authors’ vision of the emerging geopolitical factors determining Russia’s
position in the global energy infrastructure, which allowed identifying problems and defining priorities and
directions of spatial organization of the Arctic system of energy transport communications, expanding the
possibilities of involvement of highly liquid energy resources of the Russian Arctic into active economic
turnover. The purpose of the study is to analyze the prospects of the economic development of Arctic en-
ergy resources in the context of projected changes in the world economic order from the standpoint of en-
suring the long-term energy sustainability of the national economy and strengthening Russia’s position in
the energy markets of the Asia-Pacific region. The data presented in the study show the vulnerability of the
current export-oriented model of the resource-raw materials economy in Russia due to technological and
infrastructural limitations of transport logistics. The study substantiates the need to form a new world-
system infrastructure for the country’s energy security using the natural resource potential and geo-
economic advantages of the Arctic territories. This implies the involvement of highly liquid reserves of fossil
energy resources in the Arctic into active economic turnover through the creation of mineral resource cen-
ters (MRCs) included in the structure of world economic fuel and energy relations. To achieve this goal, a
conceptual model of spatial organization of the Arctic system of energy transport communications is pro-
posed, which combines marine, coastal and land infrastructure facilities into intermodal energy transport
corridors (IETC), opening additional opportunities for participation in global, national, interregional value
chains and providing a synergetic effect of development of remote Arctic territories.
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Introduction

In the current geopolitical environment of uncontrolled economic turbulence, Russia faces
a number of major challenges that form systemic national security risks, where, against the back-
drop of unprecedented sanctions pressure, our country has lost its leading position as an exporter
of hydrocarbon energy resources in European markets. Today, we are forced to state that Russia
has lost the European market for oil, oil products and gas, which brought up to one third of federal
budget revenues (at the end of 2022, the share of fees from the extraction and sale of oil, coal and
gas amounted to about 42%, in 2021 — 36%, in 2020 — 28%) !, Does this mean that nobody will
need the energy resources (oil, gas, coal) produced in Russia? The answer to this question de-
pends on how successful the strategy of energy cooperation with friendly countries that do not
support anti-Russian sanctions will be, which fundamentally changes the strategic logic of export-
oriented development of the entire energy complex of the country.

Under these conditions, Russia is trying to reorient itself to meet new challenges, trans-
forming the existing structure of commodity flows and changing transport logistics from west to
east due to the need to form new export-import channels for participation in global value chains.
However, poor diversification, unbalanced spatial organization of the communications system and
insufficient development of the transport infrastructure of Russia as a whole, most acutely mani-
fested against the background of the imposed embargoes, create additional risks for the sustaina-
ble development of the national economy and require systemic solutions aimed at overcoming
existing infrastructure limitations and increasing the spatial connectivity and transport accessibility
of territories.

This is especially relevant for the Arctic zone of Russia, which has the world’s largest re-
serves of natural minerals — the main strategic resource base for ensuring the country’s economic
and energy security in the long term. For the Russian Arctic territories, the geographical and tech-
nological accessibility of transport services not only determines the possibilities of socio-economic
development, but also is a system-forming factor of integration and unity of the national economic space.

Realization of the potential for economic growth and involvement of the resource base of
the Arctic Zone of the Russian Federation in active economic turnover directly depends on the
transport accessibility of remote Arctic territories for global and national economic (industrial)
centers that generate demand for fuel and energy resources. Therefore, increasing the spatial
connectivity and transport accessibility of remote Arctic territories and marine waters is acquiring
critical national economic significance both from the standpoint of the country’s energy security
and for increasing the transit and export potential, including the task of strengthening Russia’s po-
sition in the energy markets of the Asia-Pacific region. In relation to Arctic subsoil use projects, this
means the need to create spatially extended energy transport production chains — intermodal
energy transport corridors (IETC) linking mineral resource centers (MRCs) for mining with interna-

tional and domestic sales markets by a reliable diversified system of transport communications.

! “Kommersant” newspaper. URL: https://www.kommersant.ru/doc/5774268 (accessed 12 August 2023).
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The formation of such IETCs should be carried out on the basis of a comprehensive analysis of the

current state and problems of developing a unified transport system (UTS) in close interrelation
with the general directions of development of the national economy and ensuring the country’s
energy security in the changing conditions of the global economic order.

Therefore, it is extremely important to analyze the factors and determinants of the spatial
organization of a single balanced system of energy transport communications to ensure efficient,
reliable and environmentally safe transportation of energy resources extracted in the Arctic to
sales markets within the country and for export, which determined the main directions and range
of tasks of this study.

In this regard, the authors defined the following research question: “How do the current
geopolitical conditions and sanctions affect the prospects for the development of the natural re-
source potential of the Arctic, and how can the integrated development of the energy transport
space increase the multifactor productivity of the extraction and sale of Arctic energy resources?”

The sources devoted to the problems of development of the Russian fuel and energy com-
plex in the context of new geopolitical challenges and sanctions pressure, state and sectoral doc-
uments of strategic planning, including methodological approaches to the implementation of sus-
tainable development strategy in the context of new properties and regularities of convergent-
network economy, as well as the conditions and ways in which these properties can be used to
obtain the expected effects under the influence of global energy trends (energy transition 4.0)
were used to answer this question.

The structure of the article includes a review of global energy market trends, as well as an
analysis of transport logistics in the context of sanctions and their impact on the Russian freight

transport market, and prospects for the development of transport infrastructure.

Literature review, materials and methods

The issues of spatial organization of the economy are the subject of many studies in foreign
and domestic literature. A.G. Granberg, S.S. Artobolevskiy, P.A. Minakir, A.l. Tatarkin made a spe-
cial contribution to the development of this area. Among foreign authors, P. Krugman, B. Hettne,
F. Soderbaum, J. Harrison should be noted. The problems of sustainable development of northern
regions, spatial organization of Arctic communications are considered in the works of S.A. Agarkov,
M.V. lvanova, S.Yu. Kozmenko, S.Yu. Selin, N.S. Stepanov. The issues of rational nature manage-
ment, regional features of the development of mineral resources of the Arctic are discussed in the
works of V.I. Bogoyavlenskiy, Kontorovich A.E., Masloboev V.A. The impact of international sanc-
tions on hydrocarbon exports is assessed in the works of T. Babin, B. Hilgenshtok, O. Itskhoki, et al.
Current problems of transport logistics under sanctions are described in detail in the works of E.A.
Kulyagin, I.A. Mamedova, M.V. Tezin, and A.K. Malenkova. World trade and international maritime
transport under new geo-economic risks are studied by O.N. Baburina, G.V. Kuznetsova, G.V. Pod-

biralina, and E.V. Heckert.
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The topic of spatial organization of the Russian Arctic economy and its resource potential is

reflected in a number of government documents. Thus, the new edition of the “Fundamentals of
the state policy of the Russian Federation in the Arctic for the period up to 2035” (Decree of the
President of the Russian Federation of 05.03.2020 No. 164) defined the main strategic priorities of
the state Arctic policy, including: “...development of the Arctic zone as a strategic resource base;
development of the Northern Sea Route as a national transport communication competitive in the
world market; creation of conditions for the implementation of large economic projects in the Arc-

tic zone” ?

. The development of the resource potential of the Arctic zone is supposed to be carried
out through the formation of mineral resource centers, which are understood as “...a set of depos-
its under development and planned for development, connected by a common existing and
planned infrastructure and having a single point of shipment of extracted raw materials or prod-

” 3 Besides, the following is set

ucts of their processing to the federal or regional transport system
as a strategic objective: “... the formation of a national transport communication system on the
basis of the Northern Sea Route competitive on the world market and ensuring year-round ship-
ping throughout the entire water area of the Northern Sea Route” *.

Theoretical understanding of the processes of spatial organization of the national economy
in the applied context of the tasks of developing the Arctic space and resources leads to the con-
clusion that transport communications are not only a vital condition for the territorial integrity
and unity of the country’s economic space, but also the material basis for the sustainable devel-
opment of the resource potential of the Arctic zone, since the geographical and technological
availability of transport services determines the possibilities for the implementation of economic
ties within the country and beyond its borders, ensuring foreign economic relations and the depth
of integration into the global economic system. The material basis of the transport network is
manifested in the cost characteristics of transport services, which are reflected in the added value
chains in the final price of the sale of products (goods) and affect its competitiveness in the sales
markets that form the demand for energy resources.

The geographical remoteness of the Arctic Zone of the Russian Federation market from the
main centers of international trade and industrial centers of the country necessitates the acceler-

ated development of multi-level transport infrastructure, primarily the Northern Sea Route, in the

? Ukaz Prezidenta RF ot 5.03.2020 Ne 164 «Ob utverzhdenii Osnov gosudarstvennoy politiki Rossiyskoy federatsii v
Arktike na period do 2035 goda» [Decree of the President of the Russian Federation of March 5, 2020 No. 164
"Fundamentals of the state policy of the Russian Federation in the Arctic for the period up to 2035"]. URL:
http://www.consultant.ru/document/cons_doc_LAW_347129/ (accessed 01 July 2023).

} Rasporyazhenie Pravitel'stva RF ot 13.02.2019 N 207-r (red. ot 30.09.2022) «Ob utverzhdenii Strategii
prostranstvennogo razvitiya Rossiyskoy Federatsii na period do 2025 goda» [Order of the Government of the Russian
Federation of February 13, 2019 No. 207-r (as amended on September 30, 2022) "On approval of the strategy for
spatial development of the Russian Federation for the period up to 2025"]. URL:
https://www.consultant.ru/document/cons_doc_LAW_318094/ (accessed 24 July 2023).

* Ukaz Prezidenta Rossiyskoy Federatsii ot 26.10.2020 g. Ne 645 «O Strategii razvitiya Arkticheskoy zony Rossiyskoy
Federatsii i obespecheniya natsional'noy bezopasnosti na period do 2035 goda» [Decree of the President of the
Russian Federation of October 26, 2020 No. 645 "Strategy for Developing the Russian Arctic Zone and ensuring
national security until 2035"]. URL: http://www.kremlin.ru/acts/bank/45972 (accessed 24 July 2023).
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concept of intermodal transport corridors connecting Arctic mineral resource centers (current and

prospective) for the extraction (and processing) of fossil hydrocarbons with global and regional
sales markets that shape the demand for energy resources.

The task of balanced and interconnected development of the national transport system
was reflected in the Transport strategy (Decree of the President of the Russian Federation dated
10.10.2020 No. 645), where, in order to ensure the territorial integrity of the country's economic
space, develop foreign economic relations and integrate the national economy into the global
economic system, emphasis is placed on: “...strengthening the unified supporting transport net-
work, uniting the most important objects of transport infrastructure for all modes of transport;
the principles of the formation of a unified supporting network envisage ensuring transport acces-
sibility to existing and promising mineral resource centers, linking them with the objects of nodal
transport infrastructure, providing transport logistics of cargo delivery to industrial centers that

generate the demand for mineral resources” °

. Within the framework of this approach, the Gov-
ernment of the Russian Federation approved the Russian Railways development program until
2025, which includes a comprehensive plan to modernize and expand the traffic (and carrying) ca-
pacity of railway lines (more than 8.2 thousand km) °.

The review of state and sectoral strategic planning documents, where the main attention
was paid to the problem of sustainable development of the Arctic zone, leads us to the reasonable
conclusion that the economic development of the resource potential of the AZRF requires the ad-
vanced development of the Arctic system of transport communications, primarily within the
framework of international transport corridors linking the centers of mineral extraction with the
country’s and global markets that form the demand for energy resources and other types of stra-
tegic raw materials. Since a territorially developed and spatially balanced transport network, unit-
ing the most important objects of transport infrastructure for all types of transport and ensuring
the functional unity of the national transport system, creates a supporting frame of the country’s
economic system, opens up opportunities for participation in the structure of world economic re-
lations, national and global value chains.

However, it should also be emphasized that the goal-setting presented in the documents
reflects the principles characteristic of the industrial and market era, but does not take into ac-

count the current realities of hypercompetitive, dynamic convergent-network economy [1, Dyatlov

> Rasporyazhenie Pravitel'stva RF ot 27.11.2021 N 3363-r «O Transportnoy strategii Rossiyskoy Federatsii do 2030
goda s prognozom na period do 2035 goda» [Order of the Government of the Russian Federation of November 27,
2021 N 3363-r "On the Transport Strategy of the Russian Federation until 2030 with a forecast for the period until
2035"]. URL: https://www.consultant.ru/document/cons_doc_LAW_402052/ (accessed 26 July 2023).

e Rasporyazhenie Pravitel'stva RF ot 19.03.2019 N 466-r (red. ot 13.10.2022) «Ob utverzhdenii programmy razvitiya
OAO "RZhD" do 2025 goda» (s "Dolgosrochnoy programmoy razvitiya Otkrytogo Aktsionernogo Obshchestva
"Rossiyskie zheleznye dorogi" do 2025 goda") [Order of the Government of the Russian Federation of March 19, 2019
No. 466-r (as amended on October 13, 2022) "On approval of the development program of JSC Russian Railways until
2025" (with the "Long-term development program of OJSC Russian Railways until 2025")]. URL:
http://government.ru/docs/36094/ (accessed 25 February 2023).
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S.A., p. 10], which are overlaid with geopolitical and technological challenges of the fourth indus-

trial revolution [2, Schwab K.].

Thus, the formation of a new technological mode and decarbonization of the economy is
accompanied by a decline in demand for raw materials, as a result of which their share in world
trade is reduced (if the peak value of the share of raw materials in world exports was 31.8%
(2012), by the end of 2020, it was only 23.3%) . Moreover, the target indicators of long-term de-
velopment of the national economy, fixed in the state strategic documents, have become signifi-
cantly out of sync under the influence of sanctions, as evidenced by the analysis of global trends in
the energy market (in the period from the end of 2020 to 2022, the highest growth in energy pric-
es over the past 50 years was recorded, which doubled over these two years) 8 as well as macroe-
conomic dynamics, characterizing the slowdown in economic growth after a relatively rapid post-
Covid recovery in 2021 (Table 1).

Table 1
GDP in constant prices, average growth rate for the period, forecast’
2010- 2019 2020 2021 2022 2023"
2019
% % % % % %
USA 1.7 2.2 -35 6.4 1.6 1.7
EU 0.7 1.6 -6.1 4.4 3.3 0.8
South-East Asia 29 2.9 -3 2.9 4.7 1.9
India 5 4 -8 12.5 6.8 3.8
China 6.8 5.9 2.3 8.4 3.2 5.0
Russia 2 2.2 -2.7 5.6 -2.2 1.5
World 2.2 2.3 -3.6 6 3.2 2.0
EAEU 2.2 2.4 -2.7 5.4 -1.9 0.8

Under these conditions, when raising the issue of ensuring national interests and energy
security of the country, new principles and approaches of goal-setting for competitive develop-
ment of the national economy, adequate to the time and modern realities of a dynamic, rapidly
changing hypercompetitive economy, are required. The Nobel laureate D. North noted: “An at-
tempt to understand economic, political, social changes ... requires the fundamental restructuring
of our thinking” [3]. Therefore, the ability to think innovatively and make non-standard and effec-

tive decisions aimed at the practical implementation of the unique advantages of our country, is of

7 Analiticheskiy doklad EEK «O makroekonomicheskoy situatsii v gosudarstvakh-chlenakh Evraziyskogo
ekonomicheskogo soyuza i predlozheniyakh po obespecheniyu ustoychivogo ekonomicheskogo razvitiya» [Analytical
report of the EEC "On the macroeconomic situation in the member states of the Eurasian Economic Union and
proposals  to ensure sustainable economic  development"]. Moscow, 2023, 46 p. URL:
https://eec.eaeunion.org/upload/medialibrary/b59/Analytical_report_2022.pdf (accessed 18 August 2023).

8 Analiticheskiy doklad EEK «O makroekonomicheskoy situatsii v gosudarstvakh-chlenakh Evraziyskogo
ekonomicheskogo soyuza i predlozheniyakh po obespecheniyu ustoychivogo ekonomicheskogo razvitiya» [Analytical
report of the EEC "On the macroeconomic situation in the member states of the Eurasian Economic Union and
proposals to  ensure  sustainable economic  development"]. Moscow, 2023, 46 p. URL:
https://eec.eaeunion.org/upload/medialibrary/b59/Analytical_report_2022.pdf (accessed 18 August 2023).

% Source: compiled by the author on the basis of World Bank data.

* Forecast.
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particular value today, when the established world economic order is literally collapsing under un-

precedented sanction pressure.

In our opinion, goal-setting for competitive development requires a dynamic approach
based on the implementation of geostrategic advantages using modern principles, the so-called
“end-to-end” solutions (by analogy with “end-to-end” technologies) that are able to radically
change the situation in existing markets or contribute to the formation of new ones. We call this a
“geo-convergent principle of end-to-end solutions”, which is the basis of the concept of “geo-
convergent economic feasibility” of the spatial organization of economic development of the re-
source potential of the Arctic zone, when it is necessary to use dynamic methods that take into
account the geopolitical challenges and principles of functioning of the modern economy, which is
“...a global hypercompetitive electronic-networked, socioneuromorphic economic system, which
has an integrated, complex organized, distributed, multi-level structural-functional organization
... [4, Dyatlov S.A.].

According to our opinion, the strategic goal-setting of the spatial development of the Arctic
economy, which has huge natural resource potential, should be based on the principle of “geo-
convergent economic feasibility” (geo-economic convergent-targeted feasibility), which means a
scientifically based determination of the target priorities and directions of the rational spatial or-
ganization of the Arctic economic systems in the complementary integrity of the balanced devel-
opment of the Arctic transport network, taking into account global trends in world development
and based on the maximum possible use of geostrategic advantages and natural-resource poten-
tial of the territories.

This means the formation of not separate territorially-localized narrowly-specialized ex-
tractive industries, but infrastructurally equipped Arctic mineral resource centers (AMRC), includ-
ed in the system of global and national economic relations, which opens up additional opportuni-
ties for participation in fuel and energy chains of added value and provides a multiplicative effect
of development of remote Arctic territories [5, Agarkov S.A., Koshkarev M.V.].

This approach involves the formation of a single logistically diversified energy transport
system of communications in the Arctic zone, combining the most important transport infrastruc-
ture (marine, coastal, land) for all modes of transport into intermodal energy transport corridors
(IETC). The conceptual apparatus of this approach is based on the convergent concept of global
economic space development [6, Beh A.A.], which is crucial for geostrategic territories, including
the Arctic zone, since it allows integration into the structure of world economic relations and
opens up additional opportunities for participation in global (and national) value chains. In accord-
ance with this understanding, the essence of the principle of “geo-convergent feasibility” in rela-

tion to the spatial organization of the economy is based on the concept of geostrategic territory *°

10 Rasporyazhenie Pravitel'stva RF ot 13.02.2019 N 207-r (red. ot 30.09.2022) «Ob utverzhdenii Strategii
prostranstvennogo razvitiya Rossiyskoy Federatsii na period do 2025 goda» [Order of the Government of the Russian
Federation of February 13, 2019 No. 207-r (as amended on September 30, 2022) "On approval of the strategy for
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and is identified with the “geostrategic use of the country’s economic power” [7, Wigell M., Vihma

A., p. 606]. The prefix “geo” in this case means not only belonging to the geostrategic territory, but
also indicates the goal of long-term development through the perspective of the future based on
the maximum use of natural resource potential and geostrategic advantages of the territory.

This intersects with the position of V. Tsymburskiy, who understands geostrategy as “the
ability to transform fundamental geopolitical images of the world into the goals and objectives of
a specific player, provided with resources and scenarios” [8]. This refers to the ability to actively
influence this future using economic methods to achieve strategically important results in ensur-
ing national interests. As K. Weigel and T. Vihma note, “... geoeconomics is engaged in the promo-
tion of geostrategic goals, not in mutually beneficial trade relations between different countries”
[9]. This means that development criteria, including national development projects and programs
based on geoeconomic (geostrategic) goal-setting, should be applied to geostrategic territories,
which include the Arctic zone, using the geo-convergent principle of “end-to-end” solutions that
we are developing.

It is also important to emphasize that the development of “end-to-end solutions” is a com-
plex task that requires the participation of many actors from various institutional sectors (govern-
ment, business, science) with different competencies, powers and capabilities, who, in the process
of co-evolutionary interaction, find optimal solutions both at the planning stage and at the stage
of practical implementation of goals and objectives.

Thus, from a methodological point of view, the concept of “geo-convergent economic fea-
sibility” that we are developing, which determines the goal-setting of the spatial organization of
the economic development of the resource potential of the Arctic zone, is an integrated approach
to strategic planning and management aimed at the formation of systemic unity and a new con-
vergent-integrative consistency of the Arctic economic and transport space, which includes co-
evolutionary principles for organizing interaction and cooperation of multi-level interested actors
(government, business, academic sector) based on a flexible combination of state, market and in-
formation-network methods of regulation and coordination.

The economic content of such a convergent-integrated consistency of the Arctic economic
and transport space is the unification of the existing and created production capacities of the Arc-
tic fuel and energy complex (AFEC) into a single reproduction complex, included in the structure of
world national and interregional economic ties through the system of integrated energy transport
corridors (IETC). The functional dominant of such communication systems is the formation of con-
trolled conditions for non-discriminatory access to transport infrastructure and ensuring the pos-
sibility of barrier-free interaction between business entities along the entire value chain of extrac-
tion, transportation and marketing of Arctic energy resources. At the same time, it is considered

that “the organization of integrated logistics allows for optimization of added value chains by re-

spatial development of the Russian Federation for the period up to 2025"]. URL:
https://www.consultant.ru/document/cons_doc_LAW_318094/ (accessed 24 July 2023).
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ducing the transport component in the cost of goods; according to expert estimates, the optimiza-

tion of logistics interaction and the use of intermodal technologies leads to a reduction in the pric-
es of transported goods by 13-15%" [10, Dinets D.A., Merkulov A.S., p. 53], since the availability of
flexible infrastructure and high intermodality “allow transport corridors to be effective over short
and long distances when moving both in the latitudinal (west-east) and meridional (north-south)
directions” [10, Dinets D.A., Merkulov A.S., p. 54]. This is especially important in the development
of energy resources in remote areas of the Russian Arctic. Such development of the energy
transport space of the Arctic is seen as an opportunity to positively influence the value added
chains and multifactor productivity in the development of Arctic energy resources.

In order to develop the Northern Sea Route as an international intermodal transport corri-
dor (NSTC), the Government of the Russian Federation has approved the Plan for the development
of the Northern Sea Route until 2035 **, which includes a set of measures (over 150) aimed at solv-
ing infrastructure problems: “... construction of the Utrenniy terminal for storage of liquefied nat-
ural gas, the Bukhta Sever oil terminal, the Yenisei coal terminal, construction of coastal and hy-
draulic structures to supply the Baimskoe field, creation of marine transshipment complexes for
liquefied natural gas in the Kamchatka Krai and Murmansk Oblast, a hub port for organizing transit
shipments in Vladivostok; there are plans to develop the Murmansk and Arkhangelsk transport
hubs, build a transport and logistics hub in the seaport of Korsakov (Sakhalin), bunkering and
technical service bases in the ports of Tiksi and Dikson; in order to ensure year-round navigation, it
is planned to renew the icebreaker fleet, including the construction of the lead and two serial nu-

12 o .
" >“and auxiliary ice-class rescue vessels

clear-powered icebreakers of Project 10510 LK-120 “Lider
(46 vessels)”.

It is obvious that the solution of large-scale tasks for the development and modernization
of the NSR, including “ensuring year-round navigation (up to 8 months by 2024 and year-round by
2030)” 3, will become the main driver for attracting foreign carriers to the NSR and its use as an
international transit route, including within the framework of the China’s “Polar Silk Road” initia-
tive. The implementation of this project on the basis of mutually beneficial cooperation between
both countries, Russia and China, appears to be very promising. Thus, according to B. Heifetz, “the
fundamental interests of Russia and China in the development of the Arctic coincide, and the ex-
isting differences in positions regarding the priorities of multilateralism or national sovereignty are

not acute” [11, Heifetz B.A., p. 69].

n Rasporyazhenie Pravitel'stva RF ot 1 avgusta 2022 g. N 2115-r «Ob utverzhdenii plana razvitiya Severnogo morskogo
puti na period do 2035 g.» [Order of the Government of the Russian Federation of August 1, 2022 No. 2115-r "On
approval of the plan for the development of the Northern Sea Route for the period up to 2035"]. URL:
http://government.ru/docs/46171/ (accessed 31 July 2023).

12 Icebreakers of Russia. Nuclear shipbuilding. URL:
https://www.tadviser.ru/index.php/CraTtba:/lenokonbl_Poccumn_(AtomHoe _cyaoctpoeHune) (accessed 14 July 2023).

B Rasporyazhenie Pravitel'stva RF ot 27.11.2021 N 3363-r «O Transportnoy strategii Rossiyskoy Federatsii do 2030
goda s prognozom na period do 2035 goda» [Order of the Government of the Russian Federation of November 27,
2021 No. 3363-r "On the Transport Strategy of the Russian Federation until 2030 with a forecast for the period until
2035"]. URL: https://www.consultant.ru/document/cons_doc_LAW_402052/ (accessed 26 July 2023).
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According to the plans of the Government of the Russian Federation, the volume of cargo
traffic along the Northern Sea Route will be 80 million tons (by 2024), 150 million tons (2030), 220

million tons (2035). It should be emphasized that these volumes are calculated on the basis of en-
ergy resources that are planned to be extracted in the Arctic during the development of new gas,
oil and coal deposits, which do not actually exist yet. Therefore, the development of the Northern
Sea Route as an international transport corridor is a key condition not only for the life support and
development of the Arctic regions (territories), but also from the perspective of national energy
security, since it allows for activation of Arctic subsoil use projects. The integrated development of
the IETC will make it possible to connect the cargo flow origin points (MRCs) with the facilities of
the nodal marine and land transport infrastructure, opening up access to energy resource sales
markets. This will provide an opportunity to diversify and combine possible options of transport
routes for fossil hydrocarbons extracted in the Arctic, depending on regional economic conditions,
price for energy resources and geopolitical situation in the world.

The relevance of the approach we are working out to the development of the Arctic energy
transport space on the basis of “geo-convergent economic feasibility” is obvious, since the key fac-
tor constraining the development of highly liquid fuel and energy resources of the Arctic is the in-
sufficiently effective spatial organization of the Arctic transport network. The geographical re-
moteness of the AZRF market from the main centers of international trade and industrial centers
of the country necessitates the accelerated development of a multi-level transport infrastructure,
primarily the Northern Sea Route. Therefore, the prospective development of fossil fuel energy
resources requires the formation of mineral resource centers (MRCs) included in the structure of
global economic fuel and energy relations rather than separate territorially localized, highly spe-
cialized centers of development. This will open up access to participation in global, national, inter-
regional value chains, which will ensure a multiplier effect of the development of remote Arctic territories.

In accordance with this goal-setting system for the development of conceptual approaches
to the spatial organization of an integrated system of Arctic communications to ensure the pro-
spective development of Arctic hydrocarbons, it is necessary to understand the main trends in the

global energy market.

Analytical framework of the study: geopolitical context
Arctic agenda in the era of global change: global energy market trends
Global demand for hydrocarbons is the main driver of development of the Arctic economy,
rich in natural resources, which are estimated by experts at more than 85.1 trillion m? of combus-
tible natural gas, 17.3 billion tons of oil (including gas condensate), 7162.7 million tons of coal
(3.6% of the explored coal reserves in Russia as a whole), as well as other types of minerals (fer-
rous, non-ferrous, rare, rare earth, noble metals (gold, silver, platinum group metals); apatite ores,
diamonds), which are the strategic reserves for the development of the mineral resource base of

the Russian Federation. Table 2 presents data on the main types of hydrocarbon (liquid, solid)
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minerals in the Arctic zone of Russia in the specific ratio of reserves and production to the volume

of reserves and production of the Russian Federation.

Main types of confirmed reserves of hydrocarbon minerals of the Arctic zone of Russia **

Number % of re- . % of pro-
Group and type . Reserves . Production I
of mineral of depos- Units (A B, C,) serves in in 2021 duction in
its P the RF the RF
Crude oil 282 mint 3879.5 20.8 69.3 13.2
Combustible 204 binm® | 37417.5 76.3 607.5 87.4
gases (free gas)
Combustible
gases (dissolved 264 bln m? 390.7 25.2 9.2 1.3
gas)
Condensate 157 mint 1352.2 58 20.6 71.4
Coal 45 min t 7162.7 3.6 8.1 2.0

Table 2

Already today, the Arctic zone provides for the production of more than 80% of natural gas
and 17% of oil in the Russian Federation *°. Fig. 1 presents data illustrating the dynamics of fossil
hydrocarbon production (oil, gas, coal) in the Arctic zone for the period from 2015 to 2022 with a

forecast indicator until the end of 2023.
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Fig. 1. Extraction of fossil hydrocarbons in the Arctic zone e

It is worth noting that the development of Arctic hydrocarbon reserves is not only a high-

tech, but also a capital-intensive process that determines the innovative development of a number

Y source: compiled by the author on the basis of the Reference on the state and prospects of the use of mineral
resource base of the Arctic zone of the Russian Federation as of March 15, 2021. URL:
https://www.rosnedra.gov.ru/data/Fast/Files/202104/45bb8bcc7b844220954744c0149a86f4.pdf (accessed 16 August
2023).

> Ukaz Prezidenta Rossiyskoy Federatsii ot 26.10.2020 g. Ne 645 «O Strategii razvitiya Arkticheskoy zony Rossiyskoy
Federatsii i obespecheniya natsional'noy bezopasnosti na period do 2035 goda» [Decree of the President of the
Russian Federation of October 26, 2020 No. 645 "Strategy for Developing the Russian Arctic Zone and ensuring
national security until 2035"]. URL: http://www.kremlin.ru/acts/bank/45972 (accessed 26 June 2023).

® source: compiled by the author based on official statistics and the Analytical Report of the DTS Platforma “Difficult”
Oil: Challenges and Prospects. 2018, 68 p. URL: https://pltf.ru/2019/03/05/trudnaja-neft-vyzovy-i-perspektivy/
(accessed 20 Agust 2023).
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of industries and territories, forming competitiveness clusters in the Arctic zone. Therefore, the

plans for the development of the Arctic resource potential should be considered in the context of

global trends of world energy markets development.

Global trends in the world energy market

Until recently, Russia positioned itself as an energy superpower, and there were good
grounds for this: “... the country provided 10% of the world’s primary energy production, 5% of the
world’s primary energy consumption, and about 20% of the world’s hydrocarbon trade. Russian
exports accounted for 11% of the global oil and oil product exports, 25% of gas, and 16% of coal”
[12, Porfiryev B.N., p. 51]. Today, Russia continues to be an important player in the world market
of fossil energy resources, although its position has been greatly undermined by sanctions. Ac-
cording to the Deputy Prime Minister of Russia A. Novak, “... despite pessimistic forecasts, the
Russian energy industry copes with the restrictions with dignity and demonstrates stable work,
and, in spite of the transformation of global energy markets, continues to develop” [13].

Against the backdrop of sanctions pressure, the price situation on world energy markets
for the main groups of fossil hydrocarbons (oil, gas, coal) was characterized by high volatility, and
prices reached their maximum by the summer of 2022 (Fig. 1). The growth in prices for Brent
crude oil was 118 (+43%) US dollars per barrel (USD/Bbl); for gas — 9.5 (+135%) US dollars per mil-
lion British thermal units (USD/MMBtu), which corresponds to 340 US dollars per 1 thousand m?
7. for coal — 450 (+150%) US dollars per ton (USD/T) compared to the level of early 2022 (83
USD/Bbl, 4 USD/MMBtu, 180 USD/T, respectively) (Fig. 1).

After the closure of the Russian gas stream, which prompted the EU to switch to LNG, the
supply of which overtook pipeline gas for the first time, prices in Europe soared by 160% and
reached a record 450 euros per megawatt-hour (euro/MWh), which caused a rush for coal, the
annual consumption of which exceeded 8 billion tons, and the price reached 450 USD/T. Fig. 2
shows graphs characterizing the current dynamics of world prices for the main energy resources

(oil, gas, coal).

" In Russia, gas prices are calculated in US dollars per thousand cubic meters of gas (USD/Tcm), in Europe — in euros
per megawatt hour (euro/MWh), in the US and Asia prices are indicated in US dollars per million British thermal units
(USD/MMBtu). To convert USD/MMBtu to USD/Tcm, the value in MMBtu must be multiplied by a coefficient of 35.8.
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Fig. 2. Dynamics of world prices for the main energy resources (oil, gas, coal) for a ten-year cycle from 2014 to 2023 18

The graphs clearly demonstrate the high volatility and instability of the world energy mar-
ket. Thus, according to L. Grigoriev, “... today we are witnessing the end of the “rational approach”

1
719 However, such

to the oil industry around the world — geopolitics now rules the energy sector
a turning point is coming in almost all sectors of the fuel and energy complex. For Russian export-
ers of fossil energy resources, this will require a profound transformation of transport logistics
with a redistribution of commodity flows from the west to the east, where there is great potential

for growth in demand for Russian hydrocarbons from Asia-Pacific countries, and primarily — for oil.

¥ source: Tradingeconomics. URL: https://ru.tradingeconomics.com (accessed 15 August 2023).

19Mirovoy rynok nefti: novye pravila igry dlya Rossii [Global oil market: New rules of the game for Russia].
Energeticheskie trendy [Energy Trends], 2022, no. 109, 16 p. URL: https://www.eprussia.ru/market-and-
analytics/7543052.htm (accessed 21 July 2023).
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Transport

Due to the geographical peculiarities and the large latitudinal and meridional extent of the
territory of Russia, the integrated and balanced development of the transport system is of key im-
portance for ensuring the territorial integrity of the country and regions, for foreign economic re-
lations, and the integration of the national economy into the world economic system. In the cur-
rent geopolitical conditions, it is extremely important to analyze and assess the impact of the
global transformations on the domestic transport industry.

Transport communications are the material basis for economic growth, as evidenced by
the close relationship (correlation) of cargo turnover indicators with industrial production and GDP
(Fig. 3). The correlation between changes in cargo turnover and changes in industrial production
and GDP is 86% and 73%, respectively (Fig. 3). The numerical value of the correlation coefficient
indicates the degree and nature of dependence of freight turnover of all transport on the growth

of industrial production and the country’s GDP.
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Fig. 3. Dynamics of growth rates of industrial production and freight turnover for all types of transport for the period
2012-2022 .

2% source: compiled by the authors based on data from Rosstat and the Ministry of Transport of the Russian
Federation.
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Fig. 4. Correlation between cargo turnover dynamics and industrial production and GDP 2
The sanctions against Russia have become a serious test of sustainability for the entire
transport industry. Total Russian cargo turnover by all modes of transport in 2022 decreased by
5% compared to 2021 (see Fig. 3). This is due to a significant decrease in freight traffic in the west-
ern direction; at the same time, as it turned out, the Russian transport system was unable to redi-
rect this volume to the east due to a number of infrastructure limitations. The structure of freight
transportation and cargo turnover in Russia by all modes of transport for the period 2021-2022 is

presented in Table 3.
Table 3

Structure of freight transportation and cargo turnover in Russia by mode of transport, 2021-2022, billion
t/km, year

Cargo turnover Structure of freight transportation
2021 2022 changes, % 2021 2022 changes, %
Railway 2639.4 2637.8 -0.1 46.3 47.5 1.19
Vehicular 285.3 290.6 1.9 5.0 5.2 0.23
Maritime 43.9 44.7 1.8 0.8 0.8 0.03
Inland waterway 70.6 64.9 -8.1 1.2 1.2 -0.07
Air 9.2 2.5 -72.8 0.2 0.0 -0.12
Pipeline** 2653.0 2514.8 -5.2 46.5 45.3 -1.26
Total 5701.4 5555.3 -2.6 100.0 100.0 0.00

Among the main problems, experts mention the limited traffic (and carrying) capacity of
rail transport, in particular — the Eastern Polygon of Russian Railways (the Baikal-Amur and Trans-
Siberian railway lines) [14, Pekhterev F.S.; 15, Olentsevich V.A., Vlasova E.V.; 16, Kocheshnov A.S.,

Stoyanova I.A.], lack of rolling stock, poor development of the coastal system of transport com-

I Source: compiled by the authors based on data for the period 2012—-2022 (see Fig. 3).

The numerical value of the correlation coefficient indicates the degree and nature of the dependence of freight
turnover of all transport on the growth of industrial production and the country’s GDP.

2 source: compiled by the authors based on data from Rosstat and the Ministry of Transport of the Russian
Federation.
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munications and port infrastructure [17, Baburina O.N., Kuznetsova G.N. et al.], their low integra-

tion into the supporting trunk infrastructure, as well as the presence of numerous “bottlenecks”
on transport routes and junctions of particular modes of transport. All this is a major obstacle to
the organization of intermodal transport corridors, the development of which is aimed at ensuring
effective access of Russian enterprises and organizations to foreign markets [10].

In this context, it is necessary to take into account that the tasks of the Eastern Polygon of
Russian Railways (located within the boundaries of four railways — Far Eastern (FERW), East Sibe-
rian (ESRW), Trans-Baikal (TBRW) and Krasnoyarsk (KrasRW), the modernization of which has been
ongoing since 2013) include the uninterrupted functioning of the main trans-Eurasian transport
corridors that ensure cargo transportation from the western regions of Russia and industrial cen-
ters of the Urals and Siberia in the direction of the seaports of the Far East and further to the sales
markets of the Asia-Pacific region (APR); through the railway crossings of the Far East using the
southern sector of the Trans-Siberian Railway and the Zabaikalsk railway station to the industrial
centers and seaports of China; routes through Mongolia [15, Olentsevich V.A., Vlasova N.V.]. Be-
sides, the role of the Eastern Polygon is significantly increasing within the framework of the
Northern Sea Route development as an inland sea route and an international transport corridor,
designed to ensure the economic development of highly liquid hydrocarbon energy reserves, as
well as international cargo transit (bulk, liquid, container).

China is very interested in the Northern Sea Route as an international transit route. China’s
state transport strategy “One Belt, One Road” envisages a “blue economic corridor” leading to Eu-
rope via the Arctic Ocean, called “Polar Silk Road”. It is no secret that China is constantly striving to
increase its presence in the Arctic by building up its own scientific, technical, technological and
economic potential [18, Kobzeva M.A., p. 972], improving national state Arctic regulation and in-
creasing its international influence in the Arctic. The highest technological level of the PRC is con-
firmed by the joint Chinese-Norwegian project to build the first Chinese-made deep-water semi-
submersible drilling platform, “...which was launched in 2015 in Yantai. The platform is designed
for 100 years of operation in the harsh Arctic conditions and is capable of operating at a maximum
depth of 8000 m” [18, Kobzeva M.A., p. 972]. This indicates that the Arctic is a strategic priority of
China’s foreign economic policy; at the same time, according to B. Kheyfets, “...the existing diver-
gences in Russian-Chinese positions on the priorities of multilateralism or national sovereignty are
not acute; a common interest in the development of the Northern Sea Route, which is viewed by
China as an important transit route of the “One Belt, One Road” project, makes it possible to seek
reasonable compromises and mutually beneficial solutions for both countries” [11, p. 85]. The da-
ta presented in Table 4, characterizing cargo transshipment at Russian seaports by basins, clearly
demonstrate the growing role of the Northern Sea Route in ensuring the transport logistics of car-

go flows.
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Table 4
Transshipment of cargo at Russian seaports by basins, 2021-2022 %
. . 2021 2022 2022 to 2021
Marine basins -
min t min t in%
Arctic basin (NSR) 94.2 98.5 4.4
Baltic basin 255.2 245.6 -39
Azov-Black Sea basin 258.1 263.6 2.1
Caspian basin 6.8 6.0 -13.9
Far Eastern basin 2244 227.8 1.5
Total 838.6 841.5 0.3

Thus, the review of literature, strategic documents of state and industry importance, anal-
ysis of current trends in the global energy market (including those related to anti-Russian sanc-
tions) allowed to draw a number of important conclusions that formed the basis for the concept of
spatial organization of the integrated system of Arctic communications based on the principle of
“geo-convergent expediency”.

1. In the context of formation of a new world order, increasing economic turbulence, in-
cluding due to the aggressive policy of Western countries towards Russia, risks of uncertainty that
threaten the economic security of the country have arisen and continue to affect the world energy market.

2. In order to improve international competitiveness, Russia should make maximum use of
its geostrategic advantages related to territorial and transit opportunities and natural resource potential.

3. In order to maintain its leading position in the global energy markets, Russia needs a
comprehensive solution to two strategically important tasks that have sectoral and regional specif-
ics: firstly, increasing the renewable potential of the fuel and energy complex through technologi-
cal modernization of existing production capacities and creation of new ones, including the in-
volvement in active economic turnover of new deposits of fossil hydrocarbons of the Arctic zone,
capable of meeting the needs of the country and the world for many years to come; secondly, the
formation of a unified logistically diversified energy transport infrastructure integrated into the
structure of global and regional economic relations.

4. The national transport system in its current state — both as a whole and in a number of
key segments of multi-level infrastructure (marine, coastal, land) — is not able to fully and at the
required quality level satisfy the growing demand for freight transportation, especially in the east-
ern direction, where the main demand for Russian fuel and energy resources is currently formed.

The above-mentioned conditions necessitate an analysis of the economic space in the in-
terrelation of factors determining the natural resource potential of territories and the level of de-
velopment of energy transport infrastructure, providing access to sales markets that shape the

demand for fossil energy resources.

> Source: compiled by the authors based on data from the Ministry of Transport of the Russian Federation.
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Results and discussion

Geographical and technological accessibility of transport services in the Russian Arctic is a
critical condition for ensuring its territorial integrity and the unity of the national economic space.
A well-developed transport system creates opportunities for the socio-economic development of
remote territories, including those of geostrategic importance in terms of mineral reserves, the
involvement of which in economic turnover is a strategically important task for ensuring the coun-
try’s energy security.

Within the framework of our approach to the spatial organization of the Arctic economic
space based on the principle of “geo-convergent economic feasibility”, which is understood as the
balanced development of the Arctic transport communications system (ATCS) in the complemen-
tary integrity of the advanced development of the backbone infrastructure (marine, coastal, con-
tinental), allowing to remove the existing restrictions of transport logistics to ensure the possibility
of complex-diversified supply of minerals extracted in the Arctic to industrial centers that generate
demand for energy resources. This requires the creation of a comprehensive system of intermodal
energy transport corridors (IETC), included in the value chains of fuel and energy markets, linking
the production process of Arctic hydrocarbon extraction with industrial centers that form the de-
mand for fuel and energy resources.

Fig. 5 presents a conceptualization of the spatial organization of the prospective develop-
ment of the natural resource potential of the Russian Arctic, illustrating, within the framework of
the “geo-convergent economic feasibility” approach we are developing, a system of intermodal
energy transport corridors (IETC) integrated into the structure of global and regional economic re-
lations, uniting the most important objects of transport infrastructure for all types of transport to

ensure the functional unity of the national transport system.
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Fig. 5. Conceptualization of the spatial organization of the energy transport space of the Arctic zone .

** Source: compiled by the authors based on government and industry strategic documents.
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IETC 1 (Northern Latitudinal Route) is an integrated energy transport corridor connecting

the Northern Sea Route via the northern ports (Dudinka and Dikson) with the key railway lines
linking the Tyumen—Nadym line and the northern latitudinal line starting from Arkhangelsk. IETC 2
(“Yenisei Siberia” project) is an integrated energy transport corridor connecting the Northern Sea
Route via the northern ports (Dudinka, Dikson) with the Northern latitudinal economic belt
(Transsib, BAM). IETC 3, 4 (“Eastern Polygon” project) are integrated energy transport corridors 3
and 4, which connect the Northern Sea Route via the sea ports of Dikson and Tiksi with BAM and
the Trans-Siberian Railway, forming a subarctic bridge with the Northern latitudinal economic belt of Russia.
The approach presented in Fig. 5 develops the concept of international transport corridors
“west—east” and “north—south”, the development of which is aimed at ensuring effective access
of Russian enterprises and organizations to foreign markets. In this context, the development of
the Northern Sea Route as an international transport route is associated with the development of
marine and port infrastructure in the Arctic basin, including the construction of modern icebreak-
ers and ice-class transport vessels to ensure year-round navigation and delivery of cargo to mar-
kets, which is an important factor in strengthening Russia’s position in the energy markets of the
Asia-Pacific region as a guaranteed supplier of energy resources. For these purposes, it is neces-
sary for the Northern Sea Route to be deeply integrated into the country’s transport and logistics
system and to connect railway and road highways, as well as Siberian river routes. For full-fledged
intermodal (multimodal) servicing of cargo transportation, technical and technological moderniza-

tion of all major seaports of the Arctic Basin is necessary (Fig. 6).
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Fig. 6. Seaports of the Arctic Basin >
Such a balanced and territorially connected spatial organization of the Arctic transport

network, uniting the most important transport infrastructure facilities for all types of transport

* Source: compiled by the authors based on Polar Trans data. URL: https://polartrans.ru/ports-of-the-arctic-
basin.html (accessed 13 August 2023).
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and ensuring the functional unity and integrity of a single national transport system integrated

through a system of intermodal transport corridors into the global economic space, will provide
the opportunity to optimize (and diversify) the supply of Arctic fuel and energy resources to global
and regional sales markets that generate demand for energy resources. The availability of flexible
infrastructure and high intermodality, allowing the use of several modes of transport to build the
most optimal route, will ensure maximum efficiency of transport services in the directions
“west—east” and “north—south”. The organization of integrated logistics allows optimizing value
chains by reducing the transport component in the cost of the final product [10], which is especial-
ly relevant in the struggle for a share in the energy markets of the Asia-Pacific region, where price
competition is very high.

We see such geo-convergent organization of the Arctic energy transport space as an oppor-

tunity to ensure sustainable development of the resource potential of the Russian Arctic.

Conclusions

1. Arctic fossil hydrocarbons play an important role in ensuring the country’s energy securi-
ty; their involvement in active economic turnover will contribute to the long-term energy sustain-
ability of the national economy and strengthen Russia’s position in the global energy sector.

2. One of the most significant problems hindering the industrial development of the re-
source potential of the Arctic zone, where the world’s largest reserves of fossil hydrocarbons are
concentrated, is the imbalance in the development and technical and technological backwardness
of the Arctic transport system both as a whole and in a number of key infrastructure segments
(marine, coastal, land), as well as low integration into the logistics system of global and national
economic relations that form value-added chains.

3. The geographical remoteness of the AZRF market from the main centers of international
trade and industrial centers of the country necessitates the accelerated development of a multi-
level transport infrastructure, primarily the Northern Sea Route, in the concept of intermodal
transport corridors connecting the Arctic mineral resource centers (existing and prospective) for
the extraction (and processing) of fossil hydrocarbons with global and regional sales markets that
form the demand for energy resources.

4. On the basis of the obtained research material and the principle of “geo-convergent
economic feasibility” to ensure the sustainable development of the fuel and energy potential of
the Arctic zone, developed by the authors, a concept of spatial organization of the Arctic energy
transport communications system for efficient, reliable and environmentally safe transport sup-
port of the sustainable development of fossil hydrocarbons in the Arctic is proposed.

5. This approach means the formation of not separate territorially localized highly special-
ized extractive industries, but infrastructure-equipped Arctic mineral resource centers (AMRC),

included in the logistics structure of global and national economic ties, which opens up additional
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opportunities for participation in fuel and energy value chains and will ensure a synergistic effect

in the development of remote Arctic territories.

6. Achievement of the set goal implies the formation of a single logistically diversified en-
ergy transport system of communications in the Arctic zone, combining the most important ob-
jects of transport infrastructure (sea, coastal, land) for all types of transport into intermodal ener-
gy transport corridors (IETC); the availability of flexible infrastructure and high intermodality of the
transport network, allowing the use of several types of transport, will optimize logistics of traffic
flows in the directions “west—east” and “north—south” [10].

7. The Northern Sea Route, which is the main sea transport route in the Arctic zone, should
be deeply integrated into the country’s transport and logistics system to connect seaports, rail-
ways and highways, as well as river routes of Siberia into a single logistics network; for full-fledged
intermodal (multimodal) servicing of cargo transportation, it is necessary to technically and tech-
nologically modernize the main seaports of the Arctic Basin, eliminate infrastructure restrictions in
the traffic (and carrying) capacity of rail transport, and build a road transport communication net-
work linking the Arctic territories with economic centers.

8. The proposed approach will accelerate the economic development of the fuel and ener-
gy potential of the Arctic, increase the multifactor productivity of the value chains “production —
transportation — sales”; it will facilitate the transition from a point (focal) model of economic de-
velopment of the Arctic resource potential to a geo-convergent one, which will open up additional
opportunities for integration into the system of global and national economic ties that form long
chains of added value creation; this will also ensure a synergistic effect in the development of re-
mote Arctic territories.

9. The listed synergetic effects of sustainable development of the Arctic fuel and energy re-
sources based on the principle of “geo-convergent economic feasibility” allow asserting that this
approach can be included in the theoretical and methodological basis of strategic goal-setting, de-
termining scientifically substantiated target priorities and directions for the rational organization
of the Arctic economic system in the complementary integrity of the balanced development of an
integrated system of energy transport communications included in the logistics structure of global

and national economic ties.

References

1. Dyatlov S.A. Mezhdistsiplinarnyy podkhod k opredeleniyu predmeta issledovaniya evraziyskoy
politekonomii [Interdisciplinary Approach to Definition of the Subject of Research of the Euroasian
Political Economy]. Izvestia Sankt-Peterburgskogo gosudarstvennogo ekonomiceskogo universiteta,
2015, no. 6 (96), pp. 7-11.

2. Schwab C. Chetvertaya promyshlennaya revolyutsiya [The Fourth Industrial Revolution]. Moscow,
Eksmo Publ., 2016, 138 p. (In Russ.)

3. North D. Ponimanie protsessa ekonomicheskikh izmeneniy [Understanding the Process of Economic
Change]. Moscow, lzdatel'skiy dom Gosudarstvennogo universiteta — Vysshey shkoly ekonomiki
Publ., 2010, 253 p. (In Russ.)

4. Dyatlov S.A. Tsifrovaya neyro-setevaya ekonomika: teoreticheskie i metodologicheskie podkhody k

Arctic and North. 2024. No. 56



SOCIAL AND ECONOMIC DEVELOPMENT 25
Sergey A. Agarkov, Medea V. Ivanova. Spatial Aspects of Sustainable Development ...

issledovaniyu [Digital Neural Network Economy: Theoretical and Methodological Approaches to the
Study]. Economics and Management: Problems, Solutions, 2018, vol. 3, no. 3, pp. 3-8.

5. Agarkov S.A., Koshkarev M.V. Prospective Development of Arctic Coal Reserves on the Basis of Spa-
tial Organization of Communications. Arktika i Sever [Arctic and North], 2023, no. 53, pp. 5-27. DOI:
10.37482/issn2221-2698.2023.53.5

6. Bekh A.A. Vazhnost' konvergentsii dlya funktsionirovaniya obshchego ekonomicheskogo pros-
transtva [The Importance of Convergence for the Functioning of a Common Economic Space].
Economy and Business: Theory and Practice, 2023, no. 3-1 (97), pp. 16-19. DOL:
https://doi.org/10.24412/2411-0450-2023-3-1-16-19

7. Wigell M., Vihma A. Geopolitics Versus Geoeconomics: The Case of Russia's Geostrategy and its Ef-
fects on the EU. International Affairs, 2016, vol. 92, no. 3, pp. 605-627. DOI:
https://doi.org/10.1111/1468-2346.12600

8. Tzymbursky V.L. Geopolitika kak mirovidenie i rod zanyatiy [Geopolitics as a Mode of Vision of the
World and an Occupation]. Polis. Political Studies, 1999, no. 4, pp. 7-28.

9. Scholvin S., Wigell M. Geo-Economics as a Concept and Practice in International Relations. Finnish
Institute of International Affairs, 2018, 15 p.

10.Dinets D.Al., Merkulov A.S. Primenenie printsipa upravleniya transportnym koridorom k organizatsii
deyatel'nosti Transsibirskoy magistrali [Application of the Transport Corridor Management Principle
to the Organization of the Trans-Siberian Railway Activities]. Transport Law and Security, 2021, no.
3 (39), pp. 49-56.

11.Kheyfets B.A. Severnyy morskoy put' — novyy tranzitnyy marshrut «Odnogo poyasa — odnogo
puti» [Northern Sea Route — A New Transit Route “One Belt — One Road”]. International Affairs,
2018, no. 7, pp. 67-87.

12.Porfiriev B.N. Dekarbonizatsiya versus adaptatsiya ekonomiki k klimaticheskim izmeneniyam v
strategii ustoychivogo razvitiya [Decarbonization vs. Adaptation of the Economy to Climate Change
within the Sustainable Development Strategy]. Studies on Russian Economic Development, 2022,
no. 4, pp. 45-54. DOI: https: //doi.org/10.47711/0868-6351-193-45-54

13.Novak A. Rossiyskiy TEK 2022: vyzovy, itogi i perspektivy [Russian Fuel and Energy Complex 2022:
Challenges, Outcomes and Prospects]. Energy Policy, 2023, no. 2 (180), pp. 4-11. DOI:
https://doi.org/10.46920/2409-5516_2023_2180_4

14.Pekhterev F.S. Perspektivy razvitiya zheleznodorozhnoy infrastruktury Vostochnogo poligona seti
OAO “RZhD” [Prospects for the Development of the Railway Infrastructure of the Eastern Polygon
of the Russian Railways Network]. Railway Economy, 2015, no. 2, pp. 60—65.

15.0lentsevich V.A., Vlasova N.V. Uvelichenie propusknoy i provoznoy sposobnostey infrastruktury
Vostochnogo poligona za schet primeneniya innovatsionnogo podvizhnogo sostava pri trans-
portirovke ugol'nykh gruzov marshrutami [Increasing the Throughput and Carrying Capacity of the
Eastern Poligon Infrastructure by Using Innovative Rolling Stock in the Transportation of Coal Cargo
by Routes]. Modern Technologies. System Analysis. Modeling, 2022, no. 4 (76), pp. 173-182. DOI:
https://doi.org/10.26731/1813-9108.2022.4(76).173-182

16.Kocheshnov A.S., Stoyanova I|.A. Problemy i perspektivy sozdaniya zheleznodorozhnoy infra-
struktury dlya obespecheniya eksporta rossiyskogo uglya na rynki stran ATR [Problems and Pro-
spects of Creating a Railway Infrastructure to Ensure the Export of Russian Coal to the Markets of
the Asia-Pacific Region]. In: Problems and Prospects for the Development of Economy and Education
in Mongolia and Russia: Materials of the 18th International Scientific and Practical Conference.
Cheboksary, lIzdatel'skiy dom “Sreda” Publ., 2022, pp. 82-88. (In Russ.) DOI:
https://doi.org/10.31483/a-10410 (In Russ.)

17.Baburina O.N., Kuznetsova G.V., Podbiralina G.V., Khekert E.V. Mirovaya torgovlya i mezhdunarod-
nye morskie perevozki v usloviyakh novykh geoekonomicheskikh riskov [World Trade and Interna-
tional Shipping under the Conditions of New Geo-Economic]. Social Sciences and Contemporary
World, 2022, no. 3, pp. 50-66. DOI: https://doi.org/10.31857/50869049922030042

18.Kobzeva M.A. The Arctic Vector in the Policy of China under the New Ruling. National Interests: Pri-
orities and  Security, 2017, wvol. 13, no. 5 (350), pp. 962-974. DOL
https://doi.org/10.24891/ni.13.5.962

Arctic and North. 2024. No. 56



SOCIAL AND ECONOMIC DEVELOPMENT 26
Sergey A. Agarkov, Medea V. Ivanova. Spatial Aspects of Sustainable Development ...

The article was submitted 22.08.2023; approved after reviewing 05.09.2023;
accepted for publication 06.09.2023

Contribution of the authors: the authors contributed equally to this article

The authors declare no conflicts of interests

Arctic and North. 2024. No. 56



