OueHka nepCrneKTUB Pa3BUTHS 3eJIEeHOU IHEPreTUKU
B XXI Beke

Assessing the prospects for the development
of green energy in the 21st century

TeOexun A.B.

J-p TexH. HayK, O-p A3KOH. HayK, mIpodeccop, MOYETHbI paOOTHUK HAayKH U TEXHUKU
Poccmiickoit ~ @enmepamuu,  mpodeccop  kKadempsl  MEHEKMEHTa  MOCKOBCKOTO
TOCYJapCTBEHHOTO MHCTUTYTa MEXIyHAPOIHBIX oTHOIeHu (YHuBepcutera) MUJL Poccuu
e-mail: Tebekin@gmail.com

ORCID: 0000-0002-3098-7710, SPIN-koxa: 5271-1385.

Tebekin A.V.

Doctor of Engineering, Doctor of Economics, professor, honorary worker of science and
technology of the Russian Federation, professor of department of management of the Moscow
State Institute of International Relations (University) MFA of Russia

e-mail: Tebekin@gmail.com

ORCID: 0000-0002-3098-7710, SPIN: 5271-1385.

TebOexun I1.A.
['maBHBIN AKCIIEPT OT/ENA CONMPOBOXKICHUS MH(POPMAIIMOHHBIX KOMMYHHKAi AO «Anbda-
bauk»

Tebekin P.A.
Chief Expert of the Information Communications Support Department, Alf-Bank JSC

Eroposa A.A.
Benymuii cnennanuct oraena rexuudeckoro mapketuara OOO «Hay4dHo-TexHU4eCKUil HEHTP
«HTaiip»

Egorova A.A.
Leading specialist of the department of technical marketing of LLC "Scientific and technical
center" Intayr

Eropos P.B.
crapmmii pazpabotunk AO «Anbda-bank»

Egorov R.V.
Senior Developer, Alfa-Bank JSC

AHHOTANUA

[IpencraBieHsl  pe3yabTaThl  WCCIENOBAaHUS  BEPOSATHBIX  TEHACHUUW  BIUSHUS
MMPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX n COUAJIBHO-3KOHOMHYECCKUX TpaHC(bOpMaHHﬁ,
npoucxoasmmx B XXI B. Ha pa3BUTHE 3€JIeHOW sHepreTuku. [IpoaHann3upoBaHbl BE
OCHOBHBIX TEHJCHIIMM, XapakTepusylolye Oyayliee pa3BUTHE HHEPreTHUECKON cdepsl,
oTpaxkaromee OOpbOy HOBBIX JJIHUT, BIAJICIOIIMX COOCTBEHHOCTHIO Ha aJbTEPHATHUBHBIC
VUCTOYHUKN DSHEPIUM (3€JIEHYI0 DSHEpPreTHKy), M CTapblX OJJIUT, JEJAlOLUX CTaBKy Ha
TPaIWLUMOHHYI0 »HHepreTuky. C TMO3MLMHA CIEHApHOTO aHaiu3a OLEHEHbl BEPOSTHHIC
M3MEHEHUs OOIIECTBEHHOM U 9aCTHOM COOCTBEHHOCTHU B cpepe IHEPTETUIECKUX PECYPCOB MO
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BIIUSIHUEM TIPOUCXOMSIIMX TEXHOJIOTHYECKUX TpaHchoOpMaruii, ¢ OJHON CTOPOHBI, |
rEONOJUTIKOHOMUYECKHUX U3MEHEHHM, C IPYTOi CTOPOHBI.
KuroueBble ci10Ba: OlieHKa, IEPCIEKTUBBI, Pa3BUTHE, 3€JIeHasl SHEepreTuka, X X1 Bek.

Abstract

The results of a study of probable trends in the impact of production, technological and socio-
economic transformations taking place in the 21st century on the development of green energy
are presented. Two main trends are analyzed that characterize the future development of the
energy sector, reflecting the struggle between the new elites owning property in alternative
energy sources (green energy) and the old elites relying on traditional energy. From the
standpoint of scenario analysis, the probable changes in public and private ownership in the
field of energy resources are assessed under the influence of ongoing technological
transformations, on the one hand, and geopolitical and economic changes, on the other hand.
Keywords: assessment, prospects, development, green energy, XXI century.

Introduction

Under the conditions of large-scale production and technological transformations [30],
which entail radical socio-economic changes, significant changes invariably occur in various
areas, including energy.

The current global world economic crisis, which is of a very deep nature [38], is
precisely a large-scale production and technological transformation caused by the replacement
of the fifth technological order by the sixth [31], and not the COVID-19 pandemic, as it is
usually justified [40,46 ].

Considering the ongoing production and technological transformations, it should be
noted that the technologies included in the core of each subsequent emerging technological
order, as a whole, represent a more perfect combination of the use of material, energy and
intellectual resources (Fig. 1) [42].

At the same time, in the conditions of a natural decline at certain stages of the crisis, due
to a change in technological patterns, the intensity of the use of material and energy resources
(as indicated by the arrows pointing down (]) in Fig. 1), ensuring the stability of the economy
is traditionally restored due to the growth of an intellectual product - a cluster innovations (as
indicated by the upward arrow (1) in Fig. 1) [37].

Taking into account the patterns of change in technological patterns within the
framework of large cycles of economic activity, N.D. Kondratiev [18], it should be noted that
both in the period of the previous global economic crisis of a technological nature in the 1970s,
caused by the change of the fourth technological order by the fifth one [39], and in the current
global economic crisis, predicted by the author back in the mid-2000s [37,41], the cornerstone
of the economic crisis of a technological nature of the 2020s was the crisis in the energy market
[20], or rather in the global hydrocarbon market, which was confirmed by the collapse in world
oil prices in the spring of 2020 [50].

Due to these circumstances, it is of particular interest to consider the expected changes
in technologies in the field of energy resources, a potential option of which is the radical
replacement of traditional energy with green energy (including, first of all, carbohydrate
energy), which predetermined the relevance of the topic of this study.
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Fig.1. Dynamics of resource use during the period of technological paradigms change
[42].

Purpose of research

Thus, the purpose of the presented studies is to predict possible scenarios for the future
development of the energy resources sector, implying a confrontation between traditional and
new (green) energy in the context of production and technological transformations induced by
the transition from technologies of the fifth to the sixth order taking place in the 2020s, and
entailing socio-economic and geopolitical transformations.

Methodological base of research

The methodological base of the research was made up of scientific works devoted to the
study of the prospects for the development of the energy resources sphere by such authors as
Boltanova E.S. [8], Vakhnadze G. [56], Egorova A. [54], Ivanova S.A. [12], Ivanovsky B.G.
[55], Kamyshansky V.P., Shekhovtsova A.S., Mantul G.A. [15], Konov F. [57], Lavrik T.M.,
Frolov S.A. [26], Ryazanov V.T., Osadin N.N. [27], Salieva R.N. [28], Sergeev V.,
Surakhanyan S. [29], Sivaev S.B. [32], Suyunchev M.M. Repetyuk S.V. Fine B.I. Tregubova
E.A. [34], Sharlay A. [58], Shitsko A.V., Demchenko S.K. [52], Shnipova A. [53] and others.

The methodological basis of the research was also made up of the author's developments
on the problem under consideration, which were reflected in the works [6,7,20,33,35,36,59,60-
63,67,68] and others.

The main content of research

Considering the energy product, it should be noted that at present the following trends
in the development of this market have developed.

The first trend is associated with the so-called "global energy transition" to alternative
energy sources (Fig. 2), which can form new world elites [51]. First of all, we are talking about
hydrogen energy.
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At the same time, the main criteria for the effective development of new energy sources
are a high level of safety, energy efficiency and economic efficiency of their use [42].

On the one hand, if there is sufficient political will, states are able to provide sufficiently
large volumes of energy production based on new sources as public property, and hence
relatively low prices for the proposed energy resources, at least within the country.

In the absence of the appropriate political will, the prices for the corresponding energy
resources will not be low even in the domestic market. It is this dynamics that we have been
observing in the last decades in the Russian hydrocarbon market, when, for example, regardless
of the trends in world oil prices, domestic prices for gasoline and diesel fuel tend only to
increase [43,44,47].

On the other hand, if the economic efficiency of alternative energy sources exceeds the
economic efficiency of traditional energy sources, with a very high degree of probability, the
leaders in its production and marketing will be transnational corporations, which today create
more than half of the world's gross product, form more than 70% of world trade. , account for
more than 80% of investment in R&D and hold four out of five registered innovation patents.

In this case, the world market will be dominated by private ownership of energy
resources.

The second trend in the development of the energy market is to maintain the leading
role of traditional energy with its relatively high energy and economic efficiency. In this area,
there is also a trend in which entrepreneurs seek to transfer energy resources from public
ownership to private ownership.

A typical example of the transfer of public ownership to private ownership to domestic
ownership is the transfer of the Russian electric power system (RAO UES - Russian Joint Stock
Company "UES of Russia", which existed in 1992-2008), which has always been considered a
natural state monopoly, as a result of an unnatural reform into separate companies, when
generating and marketing companies became private [13].

Speaking about the importance of traditional energy for the world economy, it is
appropriate to recall that the global economic crisis of the 1970s was provoked precisely by
problems in the hydrocarbon market [20]. Similarly, the problems of the current global
economic crisis of the 2020s, although they were retouched by the problems of the COVID-19
pandemic [46], are in fact fundamentally technological in nature (due to a change in
technological patterns), which manifested itself accordingly in the energy market (market
traditional energy) [40].

In addition, attention should be paid to the fact that the bulk of the confrontations in the
world, manifested in the form of armed conflicts (Iraq, Iran, Kuwait, Libya, Syria, etc.) are
associated with the desire to redistribute property in the oil market.

Today, many economic sanctions against Russia are also related to the hydrocarbon
sector: for example, sanctions against the construction of Nord Stream 2, against Lukoil in
Senegal, sanctions against LNG projects implemented by Russia abroad, etc.

There are also known attempts to peacefully redistribute territories, due to ownership of
hydrocarbon sources. Thus, in 1946, the United States attempted to buy the island of Greenland
from Denmark for $100 million [11], but was refused by official Copenhagen. In 2019, the
United States repeated this attempt, offering Denmark $600 million for the island of Greenland
[14] (which, however, is half the amount offered in 1946 in comparable prices), but was also
refused.

Today, emphasis should be placed on the avalanche-like growth of attention of the
leading countries of the world to the Arctic [5] (the territory of which was originally distributed
among five countries), where about 13% of the world's oil and about 30% of the world's gas are
concentrated [10], and, and where Russia has the largest share of gas and oil reserves (Fig. 3)
[49].
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Fig.3. The distribution of the territory of the Arctic between the five countries under the
treaty of 1920, signed on the basis of the sectoral approach [49].
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If at the beginning of the 20th century the distribution of territories unsuitable for
habitation and practical use in the Arctic was quite suitable for countries with access to the
North Pole, within the framework of a sectoral approach (Fig. 3), then after the global economic
crisis of the energy nature of the 1970s [19] , the attention of many countries of the world to
the Arctic, rich in deposits of oil, gas, gas condensate, oil and gas condensate has increased
many times over. This was expressed in the adoption by the UN in 1982 of the Convention on
the Law of the Sea [17], the essence of which is that the jurisdiction of the state extends only
to the territory of the shelf, while the off-shelf zone is proclaimed international (Fig. 4).

According to experts, any country that has signed the UN Convention on International
Law of 1982 [17] will be able to prove that its continental shelf extends into the Arctic for more
than 200 miles, and, therefore, can claim the resources located in this zone.

In addition, according to the clause on the International Seabed Area of the UN
Convention on International Law (Table 1), “the right to explore and develop both the
enterprises of the countries-participants of the Convention, and individuals and legal entities
under their jurisdiction and control, for which parties to the Convention” [17]. In fact, the last
phrase opens up great opportunities, first of all, for TNCs as owners of advanced technologies,
large-scale production capabilities and colossal financial resources.

Among the largest players in the oil and gas sector in the Arctic, foreign companies
ConocoPhillips, CNOOC, CNPC, Shell, Statoil, Total S.A. stand out. and others, as well as
domestic Gazprom, Gazprom Neft, Lukoil, Novatek, Rosneft.

In general, today four groups of countries claim the Arctic territories (and primarily the
hydrocarbons concentrated in them) [24]:

- firstly, this is a group of five countries with a coast on the Arctic Ocean (Denmark,
Canada, Norway, Russia, USA), which, according to the 1920 treaty, signed on the basis of a
sectoral approach, have priority rights to develop resources in the Arctic;

- secondly, this is a group of subarctic countries that are either in close proximity to the
Arctic Circle (like Iceland), or have territories located beyond the Arctic Circle (like Finland
and Sweden);

- thirdly, these are international organizations of Western countries (such as the
European Union, organizations of the Nordic countries (Nordic Council, including the
autonomies of the Aland Islands, Greenland, the Faroe Islands, as well as Denmark, Iceland,
Norway, Finland and Sweden), NATO;



1) Inland waters

The part of the sea located between the coast and the baseline (that is, the line
from which the territorial waters are counted, the contiguous zone, the
exclusive economic zone and the boundaries of the shelf.

S

2) Territorial sea

Sovereign territorial waters of the state - a part of the sea, 12 nautical miles
wide from the low tide line or from the baseline.

S

3) Contiguous zone

Part of the sea, 12 nautical miles wide, measured from the boundary of
territorial waters (or 24 miles, if counted from baselines), in which the state
has the right to exercise control in order to prevent violations of immigration,
sanitary customs, fiscal regulations or impose penalties for such violations

4) Exclusive economic zone

The part of the sea 200 nautical miles wide measured from the low tide line or from the baseline. The
exclusive economic zone includes the waters, the seabed and its subsoil. This is a part of the sea in which the
coastal state exercises sovereign rights defined by international law: to explore, develop and preserve natural
resources (living and non-living); to manage these resources; to other activities for the use of the zone for
economic purposes (in particular, for energy production). Since the exclusive economic zone is not part of the
high seas, other states are obliged to respect the rules established by the coastal state within their jurisdiction.
At the same time, all the rights provided for by international law are recognized for foreign states.

5) Continental shelf

The natural extension of land territory to the outer limit of the continental margin, or up to 200 nautical miles if the
continental margin does not reach this limit (in compensation to those countries whose continental margin is not far
enough from the coast), but not more than 350 nautical miles from coast. The coastal state exercises sovereign rights
over the continental shelf in relation to the exploration and exploitation of natural resources (including the mineral
resources of the bottom and its subsoil, as well as living organisms belonging to "sessile species"). At the same time, the
rights of the coastal state do not affect the legal status of the waters covering it (that is, there should not be an obstacle to
navigation). All states can lay pipelines and cables offshore.

Fig.4.a. Characteristics of the main parts of maritime spaces according to the 1982 UN
Convention on the Law of the Sea [17].



Archipelagic waters - Waters bounded by the archipelagic baselines of islands constituting
a single geographical and political entity and subject to the sovereignty of any one island
state (archipelago state). The length of archipelagic straight baselines shall not exceed 100
nautical miles. At the same time, the territorial waters, the contiguous zone and the
exclusive economic zone of the archipelago state are counted from the archipelagic
baselines. Vessels of all states enjoy the right of innocent passage through the archipelagic
waters, the right of archipelagic passage through the sea lanes established for this purpose
by the archipelago state in the archipelagic waters, or along the routes usually used for
international navigation.

Straits used for international shipping - Sea straits, in which international conventions
establish a special international legal regime for the passage of ships.

The open sea - Maritime space located outside the territorial, archipelagic, inland waters,
exclusive economic zones of any state, which, in accordance with the principles and norms
of international law, are in the free and equal use of all states.

V

International Seabed Area - The Area and its resources are the common heritage of
mankind (which means that activities in the Area must be carried out for the benefit of all
mankind) and therefore States cannot claim and exercise sovereignty and sovereign rights
over any part of the Area or its resources. At the same time, exploration and development
of the resources of the Area is possible both by individual states and by the Enterprise,
which carries out this activity on behalf of the International Seabed Authority. In addition,
the right to carry out exploration and development is also granted to state-owned
enterprises of the countries parties to the Convention on International Law, as well as
individuals and legal entities under their jurisdiction and control, for which the parties to
the Convention are responsible. The development of the resources of the Area shall be
carried out in accordance with sound commercial principles.

Fig.4.b. Characteristics of the main parts of maritime spaces according to the 1982 UN
Convention on the Law of the Sea [17].




- a number of non-Arctic states claiming Arctic resources (India, China, Singapore,
South Korea, Japan, etc.).

Moreover, even many non-Arctic states claiming Arctic resources have developed their
own Arctic strategies [3,4,21,48].

Russia, as well as other "first hand" countries (USA [22], Canada [16], Norway [23],
Denmark [1]) is also developing its strategy in the Arctic [45] (Fig. 5).
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Fig.5. The Arctic zone of the Russian Federation (AZRF) [2].

It is clear that the interests of countries trying to influence the situation in the Arctic do
not substantially coincide.

As a result, the contradictions between states that seek to influence events in the Arctic
are constantly growing.

At the same time, among the reasons for the growing contradictions of stakeholders in
the Arctic (effective transport routes, tourism, military presence, etc.), the struggle for natural
resources plays a key role [9].

Of course, at present, the high technical complexity of hydrocarbon production in the
Arctic, expressed in the high labor intensity of work, and, ultimately, in the high cost of oil and
gas production, to a certain extent hinders the business activity of stakeholders in this region of
the planet.

However, the expectation by the interested parties of the impact of global warming on
the Arctic region, which simplifies the extraction of minerals, increases the contradictions of
these interested parties at the interstate level, in fact, to the state of "combat readiness" for
hybrid wars.

At the same time, TNCs are in many cases behind the states claiming the resources of
the Arctic.

It should be noted that in the longer term, the same fate obviously awaits the Antarctic,
where not only more than nine-tenths of the planet's fresh water reserves are concentrated, a
large amount of graphite, gold, coal, copper ore, molybdenum, nickel, lead, zinc, etc. but also
billions of tons of oil and more than a hundred trillion cubic meters of gas [25].

Obviously, if humanity were close to creating alternative energy sources that are
superior to traditional energy sources in terms of efficiency / cost, then the struggle for
hydrocarbon resources around the world would not grow every day, but would gradually lose
its relevance.

This thesis is also substantiated by the results of a whole range of studies, which proved
the inconsistency of the currently proposed ESG green economy model [62,63].
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In these works, in particular, it is noted that at present, the ESG sustainable development
model [64] (Fig. 6) is gaining more and more popularity in managing the development of socio-
economic systems in almost any direction and scale of management [64] (Fig. 6), the number
of references to which in the media doubles every year [ 65].

Environmental

Governance

Fig.6. ESG Sustainability Model.

On the one hand, the ESG methodology standards (Fig. 7) [62] are designed to ensure
the achievement of the goals of sustainable development of human society, developed and
adopted in 2015 by the UN General Assembly as "a plan to achieve a better and more
sustainable future for all" [66] (Fig. 8).

However, as studies have shown, the ESG sustainable development model [64] (Fig. 7) is
not able to autonomously ensure the effective development of both national and global economies,
since its mechanism is based on a significant increase in costs allocated to the development of the
social superstructure of society, without any or significant tools for developing the economic basis
of society.

Especially clearly the inability of the ESG sustainable development model to
independently ensure the effective development of the national economy manifested itself in the
current geopolitical and economic conditions of the development of society, when the world ceases
to be unipolar [67].

In addition, as practice shows the implementation of the ESG standards as an integral part
of the “Plan to Achieve a Better and More Sustainable Future for All” [66] of the UN, which
implies that all participants comply with the proposed rules of cooperative games [68], the
initiators of the introduction of green taxonomy on the planet and many of them followers are in
no hurry (or do not strive) to implement these plans (Fig. 9), heavily burdening the economies of
other countries with compliance with the requirements of ESG standards. As a result, in fact, as
shown in [62], “there is a “leaky sieve” on the planet in green taxonomy, in which it is not
necessary to talk about a common (by the whole world) solution of world environmental and social
problems” [62].

A summary of the reasons why the ESG model is not able to ensure the full-scale
sustainable development of the Russian economy in modern conditions, identified in [62], is
shown in Fig. 10.
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Fig.8. The 17 Sustainable Development Goals identified by the UN in 2015 in the outcome
document defining the new 2030 Agenda: "Transforming Our World: The 2030 Agenda for

Sustainable Development". [66]
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Fig.9. World map of green taxonomies [69], demonstrating the imbalance in the level
of solving the world's environmental and social problems through the ESG model.
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ESG standards ensure the management of a predominantly social superstructure of]
economic entities, while in the current geopolitical and economic conditions, when
the anti-Russian sanctions of the West, which, however, have always been, are even|
more intensified, the strengthening of the economic basis of the national economy
comes to the fore, which even without the sanctions of the West in 2022 has been in
a state of stagnation over the past decades.

The reasons why the ESG model is not able to

ensure the full-scale sustainable development of

the Russian economy in modern conditions

Compliance with the requirements of the ESG standards (for example, such as the]
company's expenses for organizing initiative voluntary environmental events, the
amount of expenses for medical services at the expense of the company per
employee, charity, the company's support for the volunteer movement, etc.) require

economic sources to cover them. That is, the fulfillment of a number of requirements|
of the ESG standards may contribute to the deterioration of the already not brilliant]
economic situation of the population in Russia, which, in terms of gross nationall
income per capita in nominal terms (in US dollars), as of 2021, is in 63rd place in|
world ($ 11,273), which is 8.3% lower than the world average ($ 12,293).

The most costly environmental requirements of the ESG standards can significantly]
burden the economic basis of the national economy. According to available
estimates, even with a very conservative price per ton of greenhouse gas of $10, the

cost to the economy will be £1.5 trillion. despite the fact that, for comparison, the
entire federal budget of the Russian Federation for 2022 in terms of income was
planned in November 2021 in the amount of P25.0 trillion. That is, 6% of the federall
budget of the Russian Federation would have to be paid to the EU budget.

The implementation of the ESG standards as part of the UN Plan for a Better and|
More Sustainable Future for All requires compliance by all participants with the rules
of cooperative games. However, the world green taxonomy map shows (Figure 9)
that many countries do not implement green taxonomy. So among the 20 largest
economies in the world (in terms of GDP in nominal terms) the USA, Japan, India,
Great Britain, Brazil, Canada, Australia, Mexico, Saudi Arabia, Turkey do not have a
ereen taxonomy. And with such a "leaky sieve" in the green taxonomy, it is not
necessary to talk about solving the world's environmental and social problems.

In the ongoing multi-purpose hybrid war against Russia, one of the goals is the long-
standing US desire to replace Russian energy resources in the European market, for
which the US is “pumping” Europe with unsustainably produced oil and gas. And

the events of 2022 made Europe forget about its "green ideals".

Fig.10. A summary of the reasons why the ESG model is not able to ensure the full-scale
sustainable development of the Russian economy in modern conditions, highlighted in [62].

Taking into account the problems of using the ESG model (Fig. 6) to ensure the full-
scale sustainable development of the Russian economy in modern conditions, in [62] a new
national model of sustainable development of economic entities - EMESG (Fig. 11) was
proposed, including blocks: economic development, market development, environmental
development, social development, managerial development.
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Fig.11. A new national model of sustainable development of economic entities,
proposed in [62].

At the same time, EMESG (Fig. 11), in contrast to the ESG model (Fig. 6), covers the
development of not only the social superstructure, but also the economic basis of society [62].

The scenario analysis made it possible to assess the likely changes in public and private
ownership in the energy sector under the influence of ongoing technological transformations,
the results of which are shown in Fig. 12, where the scenarios are numbered in order of
decreasing probabilities [59].

Options for possible changes in public and | Public property Private property
private property in the energy sector

Alternative energy

Scenario 3

State

Traditional Energy

Fig.12. Scenario analysi probable changes in {
energy sector under the influencf longoing technological transto

property in the

The results of the scenario analysis made it possible to assess the likely changes in public
and private property in the energy sector under the influence of ongoing technological
transformations [59].

Most likely, in the coming decades, the growth of private ownership in the field of
traditional energy will continue (scenario 1).

There is a rather high probability that in the foreseeable future TNCs will smoothly
transfer their business from traditional to alternative energy sources (scenario 2).

But even if states are the first to develop technologies for the production of highly
efficient alternative energy sources, the initiative for their practical use will most likely be
seized by TNCs (scenario 3).
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Discussion of results and conclusions

Thus, the conducted studies made it possible to give the following assessment of the
prospects for the development of green energy in the 21st century.

Firstly, in the context of the ongoing large-scale production and technological
transformations, caused by the replacement of the fifth technological order by the sixth, and not
by the COVID-19 pandemic, as it is customary to justify it, radical socio-economic changes are
certainly taking place in various areas, including energy.

Secondly, considering the prospects for the development of energy in the 21st century
as a whole, it must be taken into account that the ongoing production and technological
transformations, it should be noted that the technologies included in the core of each subsequent
emerging technological order, as a whole, represent a more perfect combination of the use of
material, energy and intellectual resources.

Thirdly, in the context of a natural decline at certain stages of the crisis, due to a change
in technological patterns, the intensity of the use of material and energy resources is falling and
ensuring the stability of the economy is traditionally restored due to the growth of an intellectual
product - a cluster of innovations (including in the energy resource market).

Fourth, the patterns of change in technological patterns within the framework of large
cycles of economic activity by N.D. Kondratiev show that both during the previous global
economic crisis of a technological nature of the 1970s, caused by the change of the fourth
technological order by the fifth, and in the current global economic crisis of the 2020s, the
cornerstone of the economic crisis of a technological nature as a whole was the crisis in the
energy market - in the global hydrocarbon market, which was confirmed by the collapse in
world oil prices in the spring of 2020.

Fifth, the past crisis in the hydrocarbon market increases the relevance of considering
the expected changes in technologies in the field of energy resources, a potential option for
which is the radical replacement of traditional energy with green energy. At the same time, the
main criteria for the effective development of new energy sources are a high level of safety,
energy efficiency and economic efficiency of their use.

Sixth, consideration of trends in the energy resource market made it possible to identify
a number of probable trends in its development, the first of which is related to the so-called
“global energy transition” to alternative energy sources, which can form new world elites. First
of all, we are talking about hydrogen energy.

Seventh, it should be noted that, if there is sufficient political will, states are able to
provide sufficiently large volumes of energy production based on new sources as public
property, and hence relatively low prices for the proposed energy resources, at least within the
country. In the absence of the appropriate political will, the prices for the corresponding energy
resources will not be low even in the domestic market. This is exactly the dynamics we have
been observing in the last decades in the Russian hydrocarbon market, when, for example,
regardless of the trends in world oil prices, domestic prices for gasoline and diesel fuel tend
only to increase.

Seventh, if the economic efficiency of alternative energy sources exceeds the economic
efficiency of traditional energy sources, with a very high degree of probability, the leaders in
its production and marketing will be transnational corporations, which today create more than
half of the world's gross product, form more than 70% of world trade. , account for more than
80% of investment in R&D and hold four out of five registered innovation patents. In this case,
the world market will be dominated by private ownership of energy resources.

Eighth, there is a very high probability of maintaining the leading role of traditional
energy with its relatively high energy and economic efficiency, since in this area there is also a
trend in which entrepreneurs seek to transfer energy resources from public ownership to private
ownership.

Ninth, when evaluating the importance of traditional energy for the world economy, it
is appropriate to recall that the global economic crisis of the 1970s was provoked precisely by
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problems in the hydrocarbon market, and note that similarly, the problems of the current global
economic crisis of the 2020s, although they were retouched by problems COVID-19
pandemics, in fact, are basically technological in nature (due to a change in technological
patterns), which manifested itself accordingly in the energy market (traditional energy market).
It should also be noted that the bulk of the confrontations in the world, manifested in the form
of armed conflicts and sanctions pressure on countries (Venezuela, Iraq, Iran, Kuwait, Libya,
Syria, Russia, etc.) are associated with the desire to redistribute property in the hydrocarbon
market.

Tenth, when analyzing the prospects for the traditional energy market, one should focus
on the avalanche-like growth of the attention of the leading countries of the world to the Arctic,
where about 13% of the world's oil and about 30% of the world's gas are concentrated.

Eleventh, at present, the high technical complexity of hydrocarbon production in the
Arctic, expressed in the high labor intensity of work, and ultimately in the high cost of oil and
gas production, to a certain extent hinders the business activity of stakeholders in this region of
the planet. However, the expectation by the interested parties of the impact of global warming
on the Arctic region, which simplifies the extraction of minerals, increases the contradictions
of these interested parties at the interstate level, in fact, to the state of "combat readiness" for
hybrid wars. At the same time, TNCs are in many cases behind the states claiming the resources
of the Arctic.

Twelfth, it should be noted that in the longer term, the same fate obviously awaits the
Antarctic, where not only more than nine-tenths of the planet's fresh water reserves are
concentrated, a large amount of graphite, gold, coal, copper ore, molybdenum, nickel, lead,
zinc, etc., but also billions of tons of oil and more than a hundred trillion cubic meters of gas.

Thirteenth, it is obvious that if humanity were close to creating alternative energy
sources that surpass traditional energy sources in terms of efficiency / cost ratio, then the
struggle for hydrocarbon resources around the world would not grow every day, but gradually
lose would be relevant.

Fourteenth, the paper shows that at present, the ESG sustainable development model is
becoming increasingly popular in managing the development of socio-economic systems in
almost any direction and scale of management, the number of references to which in the media
doubles every year. At the same time, the ESG methodology standards are designed to ensure
the achievement of the goals of sustainable development of human society, developed and
adopted in 2015 by the UN General Assembly as a “plan for achieving a better and more
sustainable future for all” (including through the development of “green” energy). However, as
studies have shown, the ESG sustainable development model is not capable of autonomously
ensuring the effective development of both national and global economies, since its mechanism
is based on a significant increase in costs directed to the development of the social
superstructure of society, without any significant tools developing the economic basis of
society.

Fifteenth, the inability of the ESG sustainable development model to autonomously
ensure the effective development of the national economy is especially evident in the current
geopolitical and economic conditions of the development of society, when the world is no
longer unipolar. In addition, as practice shows the implementation of the ESG standards as an
integral part of the UN “Plan for a Better and More Sustainable Future for All”, which implies
compliance by all participants with the proposed rules of cooperative games, the initiators of
the introduction of green taxonomy on the planet and many of their followers are in no hurry
(or not aspire) to the implementation of these plans, heavily loading the economies of other
countries with compliance with the requirements of ESG standards. As a result, in fact, as
shown in the work, “there is a “leaky sieve” on the planet in green taxonomy, in which it is not
necessary to talk about a common (by the whole world) solution to world environmental and
social problems.”
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Sixteenth, the main reasons why the ESG model is not able to ensure the full-scale
sustainable development of the Russian economy in modern conditions are identified,
including:

- ESG standards ensure the management of the predominantly social superstructure of
economic entities, while in the current geopolitical and economic conditions, when the anti-
Russian sanctions of the West, which, however, have always been, are even more intensified,
the strengthening of the economic basis of the national economy comes to the fore, which even
without sanctions The West of 2022 has been in a state of stagnation over the past decades;

- compliance with the requirements of ESG standards (for example, such as the costs of
the company for organizing initiative voluntary environmental events, the amount of costs for
medical services at the expense of the company per employee, charity, the company's support
for the volunteer movement, etc.) require economic sources to cover them. That is, the
fulfillment of a number of requirements of the ESG standards may contribute to the
deterioration of the already not brilliant economic situation of the population in Russia, which,
in terms of gross national income per capita in nominal terms (in US dollars), as of 2021, is in
63rd place in world ($ 11,273), which is 8.3% lower than the world average ($ 12,293);

- the most costly environmental requirements of the ESG standards can significantly
burden the economic basis of the national economy. According to available estimates, even
with a very conservative price per ton of greenhouse gas of $10, the cost to the economy will
be P1.5 trillion. despite the fact that, for comparison, the entire federal budget of the Russian
Federation for 2022 in terms of income was planned in November 2021 in the amount of P25.0
trillion. That is, 6% of the federal budget of the Russian Federation would have to be paid to
the EU budget;

- implementation of the ESG standards as an integral part of the UN Plan for a Better
and More Sustainable Future for All requires compliance by all participants with the rules of
cooperative games. However, the world green taxonomy map shows (Figure 6) that many
countries do not implement green taxonomy. So among the 20 largest economies in the world
(in terms of GDP in nominal terms) the USA, Japan, India, Great Britain, Brazil, Canada,
Australia, Mexico, Saudi Arabia, Turkey do not have a green taxonomy. And with such a "leaky
sieve" in the green taxonomy, it is not necessary to talk about solving the world's environmental
and social problems;

- in the ongoing multi-purpose hybrid war against Russia, one of the goals is the long-
standing desire of the United States to replace Russian energy resources in the European market,
for which the United States "pumps" Europe with unsustainably produced oil and gas. And the
events of 2022 made Europe forget about its "green ideals".

Seventeenth, taking into account the problems of using the ESG model to ensure the
full-scale sustainable development of the Russian economy in modern conditions, a new
national model of sustainable development of economic entities - EMESG was proposed in the
work, including blocks: economic development, market development, environmental
development, social development, management development. At the same time, the EMESG
model, unlike the ESG model, covers the development of not only the social superstructure, but
also the economic basis of society.

Eighteenth, the scenario analysis carried out made it possible to assess the likely changes
in public and private property in the energy sector under the influence of ongoing technological
transformations:

- most likely, in the coming decades, the growth of private ownership in the field of
traditional energy will continue;

- there is a fairly high probability that in the foreseeable future TNCs will smoothly
transfer their business from traditional to alternative energy sources;

- but even if states are the first to develop technologies for the production of highly
efficient alternative energy sources, the initiative for their practical use will most likely be
seized by TNCs.
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