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INTRODUCTION

The adoption of Sustainable Development Goal 7 (SDG 7) “affordable and clean energy” has made
the sustainable and ecological development of energy economics a pressing issue. Strong corporate
social responsibility of EnergyTech energy companies is necessary to achieve this goal. However, the
problem is that the formulation of this SDG focuses on social and environmental advantages without
taking into account the capabilities and benefits of energy companies.

This causes a gap between theory and practice of sustainable and environmental development of
energy economics. To overcome this gap, it is necessary to rethink the corporate social responsibility
of EnergyTech energy companies from the standpoint of effectiveness and choose the most effective
direction for the manifestation of this responsibility.

Corporate social responsibility of energy companies has two manifestations: internal and external.
The external manifestation is based on the important global mission of energy companies in large
energy economies to ensure an uninterrupted supply of their products to those countries that are
experiencing energy shortages. That is, in this case, it is a matter of responsibility to their consumers.

The trends of recent years in the global energy resource market have determined the specificity of
the external manifestation of the corporate social responsibility of energy companies. The
environmental agenda of the European Union countries, which are among the key consumers of
energy resources in the world, plays an important role in this context. These countries have
announced that an environmental tax on the carbon footprint from mining and export of energy
resources will soon be introduced. This has transformed the modern idea of the external
manifestation of the corporate social responsibility of energy exporting companies for
supporting the sustainability of energy from preventing its shortage (“affordable energy”) to
ensuring its environmental friendliness (“clean energy”).

This has brought the traditionally isolated external manifestation as close as possible to the
internal manifestation of the corporate social responsibility of energy companies associated with
their responsibility to the population and the environment of the territory in which they conduct
their business activities. Therefore, in this article, attention is focused on the internal manifestation of
responsibility, which has become the main factor at the present time. The purpose of this study is to
identify promising areas of the corporate social responsibility of energy companies EnergyTech in
support of sustainable and environmental development of energy economics.
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EXISTING DIRECTIONS OF CORPORATE
SOCIAL RESPONSIBILITY OF ENERGY
COMPANIES

The study is based on the fundamental provisions of the theory of
sustainable energy. According to it, EnergyTech is interpreted as
the economic activity of energy companies for efficient, safe, and
environmental-friendly economical extraction, transformation,
transportation, storage, and use of energy (Yang et al, 2021;
Alabugin et al., 2022; Wang and Nam-gyu, 2022).

That is, the criteria for assigning energy companies to
EnergyTech are high effectiveness, safety of their activities for
humans, and low environmental costs. Therefore, corporate social
responsibility has laid the basis of EnergyTech, and it is reasonable
that this responsibility should be the determining factor of its
current boundaries and prospects for further development.

This study discusses four promising areas of corporate social
responsibility of energy companies EnergyTech for sustainable
and environmental development of energy economics identified
and studied in detail in the existing literature.

The first direction is connected with the development of clean
energy. Clean (i.e, renewable) energy enables reducing the
depletion of natural resources and preserving the legacy of
future generations (Wu et al, 2022a; Jia et al, 2022). A
statistical indicator of the practical implementation of this
direction is renewable electricity output (according to the
World Bank calculations, 2022).

The second direction is to increase the availability of energy.
Priority satisfaction of domestic demand is one of the main
expectations of society from energy companies. The difficulty
lies in the fact that governments often establish price limits for the
sale of power resources on the domestic market, making it less
profitable for energy companies (Popkova and Sergi, 2021;
Popkova et al., 2019; Melin et al., 2022). Therefore, the
practice under consideration belongs to the field of corporate
social responsibility. The statistical indicator of the practical
implementation of this direction is access to electricity
(according to the World Bank calculations, 2022).

The third direction is to reduce the natural resource rent in the
GDP. The reduction in the extraction of energy resources makes
it possible to impede the rate of the depletion of natural resources
of energy economies; therefore, it is important for society and
environmental protection (Agboola et al., 2021; Awosusi et al,
2022; Wu et al., 2022b). The statistical indicator of the practical
implementation of this direction is the total natural resource rents
(according to the World Bank calculations, 2022).

The fourth direction is to reduce the export of energy resources.
This direction is designed to prevent the so-called Dutch disease that
threatens energy economies. Within the framework of this direction
of corporate social responsibility, the extracted energy resources are
designed to cater to the internal needs of the economy, supporting
the development of diversified domestic production (Day and Day,
2017; Chamberlain and Kalaitzi, 2020). The statistical indicator of
the practical implementation of this direction is fuel exports
(according to the World Bank calculations, 2022).

In the available literature, the essence of the aforementioned
directions of corporate social responsibility of energy companies
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is disclosed in detail. However, their attitude toward EnergyTech
in order to achieve sustainable and environmental development
of energy economics remains poorly understood and unclear. In
this study, in order to fill the identified gap, when determining the
promising areas of the corporate social responsibility of energy
companies EnergyTech to achieve sustainable and environmental
development of energy economics, the criterion of economic
effectiveness of these directions is taken into account, allowing
the assessment of their consequences (compare costs and
benefits) for energy companies.

RETHINKING EXISTING DIRECTIONS OF
CORPORATE SOCIAL RESPONSIBILITY OF
ENERGY COMPANIES FROM THE
POSITIONS OF ENERGYTECH

To rethink the existing directions of the corporate social
responsibility of energy companies from the standpoint of
EnergyTech, this study uses the methodology of Game Theory.
Using the chosen methodology, a comparative analysis of the
implementation of each of the four identified directions is carried
out and from the standpoint of their effectiveness through the
ratio of the expected economic benefits for energy companies and
the economy as a whole (gross domestic product, calculated by
the International Monetary Fund, 2022) to the required costs
(investment in energy with private participation according to the
World Bank calculations, 2022).

To reflect the experience of EnergyTech, the research in this
study is carried out on the example of the world’s largest
energy economies (energy exporters) from among OPEC and
OPEC+, the sample of which is formed according to the
criterion of the availability of statistical data (Table 1).
Since data for 2021 are still being calculated, this study is
based on data from 2020, which makes it possible to assess the
potential contribution of the directions of the corporate social
responsibility of energy companies to support the economic
growth of energy economies in the context of the COVID-19
pandemic and crisis. According to the calculations of the
World Bank, the decline in global GDP in 2020 amounted
to 5.2%. Therefore, when comparing the directions of
corporate social responsibility, their potential in preventing
this decline is assessed.

The data were obtained from references to the International
Monetary Fund (2022) and the World Bank, 2022.

According to Table 1, the investment in energy with private
participation in the major energy economies of the world in 2020
averaged $0.60 billion, and the gross domestic product averaged
$436.14 billion. Therefore, the economic effectiveness of energy
economies was 726.79 (436.14/0.60). This means that the GDP
exceeded investments in the energy sector with private
participation by 726.79 times. The target rate of GDP growth
for all the areas under consideration is 5.20%, that is, the GDP
should amount to $458.83 billion (436.14%1,052).

Based on the statistics collected in Table 1, an econometric
model (1) was obtained using the regression analysis method:
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TABLE 1 | Statistics of energy economies in 2020.
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Country Country Investment in Renewable Access to Total natural Fuel exports (% Gross domestic
category energy electricity output electricity resource of merchandise product,
with private (% of total (% of rents (% of exports) current prices,
participation electricity output) population) GDP) and
(million billions
current US$) current US$
z X1 X2 X3 Xa y
OPEC Algeria 30.30 0.32 99.50 16.40 96.00 147.600
Angola 112.00 53.17 45.70 26.20 95.00 58.376
Venezuela 60.00 63.70 100.00 11.80 98.00 47.255
Irag 500.00 3.73 100.00 39.8 100.00 169.488
Iran 94.50 5.10 100.00 23.6 69.00 835.351
OPEC+ Azerbaijan 145.20 7.04 100.00 25.5 87.00 42.607
Kazakhstan 265.48 8.87 100.00 17.6 58.00 171.240
Malaysia 95.03 9.96 100.00 6.30 11.00 337.008
Mexico 4211.50 15.39 100.00 2.20 4.00 1073.915
Russia 486.95 15.86 100.00 13.10 42.00 1478.571

aThe lower the value of the Pollution index, the better.

y = =5,5214x, + 537,27 (1)

According to the obtained model (1), the first identified
direction of corporate social responsibility associated with the
development of clean energy is ineffective for energy companies
and damages the economic growth of energy economies.
Therefore, this direction contradicts the criteria of EnergyTech
and will not be further considered in this work (it is not promising).

For the second direction of corporate social responsibility of
energy companies in energy economies (increasing energy
availability), a system of Eq. 2 is obtained:

=7,7997x, — 301, 08
{ Y 2 @)

x; = 10,1152 - 355,96

According to the obtained system of Eq. 2, with the growth of
access to electricity by 1% of the population, the growth of the
gross domestic product by $ 7.7997 billion is achieved, but this
requires an additional $10.115 million investment in energy with
private participation. According to Table 1, in 2020, access to
electricity among the energy economies averaged 94.52%. Based
on the revealed regression dependencies Eq. 2, it was found that
to increase the GDP to the target $458.83 billion, it was necessary
to increase access to electricity by 3.08% (up to 97.43% of the
population), which will require an increase in investment in
energy with private participation by 4.90% (up to $ 629.52
million). In this case, the effectiveness of this direction of
corporate social responsibility will be 728.85 (458.83/0.63).

For the third direction of corporate social responsibility of
energy companies in the energy economies (reduction of natural
resource rent in GDP), a system of Eq. 3 is obtained:

=-19,121x; + 785, 1
{" ’ 3)

X3 = —54,228z + 1589,8"

According to the obtained system of Eq. 3, with the reduction
of total natural resource rents by 1% of the GDP, the growth of the
gross domestic product by $ 19.121 billion is achieved, but this

requires an additional $54.228 million investment in energy with
private participation. According to Table 1, in 2020, the total
natural resource rents averaged 18.25% of the GDP among the
energy economies. Based on the revealed regression dependencies
Eq. 3, it was found that in order to increase the GDP to the target
$458.83 billion, it is necessary to reduce total natural resource rents
by 6.50% (up to 17.06% of GDP), which will require an increase in
investment in energy with private participation by 10.73% (up to
$664.48 million). In this case, the effectiveness of this direction of
corporate social responsibility will be 690.51 (458.83/0.66).

For the fourth direction of corporate social responsibility of
energy companies in the energy economies (reduction of energy
exports), a system of Eq. 4 is obtained:

(4)

y = =8,8533x, + 1020, 5
x4 = —21,359z + 2009, 8 °

According to the obtained system of Eq. 4, with a decrease in
fuel exports by 1% of merchandise exports, an increase in the
GDP by $8.8533 billion is achieved, but this requires an additional
$21.359 million investment in energy with private participation.
According to Table 1, in 2020, fuel exports among the energy
economies averaged 66% of merchandise exports. Based on the
revealed regression dependencies in Eq. 4, it was found that in
order to increase the GDP to the target $458.83 billion, it is
necessary to reduce fuel exports by 3.88 (to 63.44% of
merchandise exports), which will require an increase in
investment in energy with private participation by 9.11% (to
$654.74 million). In this case, the effectiveness of this direction of
corporate social responsibility will be 700.78 (458.83/0.65).

DISCUSSION AND CONCLUSION

Thus, the results show that the most promising direction of the
corporate social responsibility of energy companies to achieve
sustainable and environmental development of energy economics
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from the standpoint of EnergyTech is the direction involving
increasing the availability of energy for the population—its
effectiveness was estimated at 728.85 and even higher than in 2020.

Attention should also be paid to less effective, from the standpoint
of EnergyTech, but also promising areas of corporate social
responsibility of energy companies for sustainable and
environmental development of energy economics: a reduction of
natural rents in the GDP and reduction of energy exports. Their
effectiveness was estimated at 690.51 and 700.78, respectively. The
effectiveness of these directions is lower not only in comparison with
the selected most promising direction but also in comparison with
2020, although both of these directions have the potential of economic
crisis management of energy economies. The direction associated with
the development of clean energy proved to be unpromising.

The contribution of this study to the literature consists in
rethinking the existing directions of corporate social responsibility
of energy companies to achieve sustainable and environmental
development of energy economics from the standpoint of
EnergyTech. This helped identify the most promising direction
(increasing the availability of energy for the population), which
allows balancing the interests of society and environmental
protection with the interests of energy companies.

The practical significance of the conclusions is that they can
serve as a practical guide on the corporate social responsibility of
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energy companies in large energy economies. The proposed most
promising direction of corporate social responsibility will allow
increasing its economic effectiveness and ensure a massive
transition of energy companies in large energy economies to
EnergyTech.

In conclusion, it should be noted that the focus of this study
was on large energy economies (energy exporting countries), and
the study conducted is limited by their experience. The experience
of other countries, in particular, large energy consumers
dependent on their exports, deserves special consideration.
Most likely, the corporate social responsibility of energy
companies in these countries will have its own specifics and
its own promising directions of EnergyTech, which should be
studied in the future.
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