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Abstract: The largest companies that are part of the energy sector are defined by Forbes as those
associated with the production of energy from nonrenewable sources and they play a very significant
role in the world economy and in the generation of the command and control (C & C) function of
cities. No comprehensive studies are available at the present time illustrating changes in financial
performance in relation to the share of the largest firms in the energy sector in terms of their role
in the generation of the C & C function. Thus, the aim of the paper is to show changes in financial
performance and the impacts of energy sector companies on the C & C function of cities as well as to
show spatial variances in the sector’s geography. The energy sector is developing most rapidly in
Chinese cities, although it does not play a major role in the most important cities in the world via its
impact on the C & C function—this may be due to rapid growth in other sectors of the economy. It
is, however, very important in smaller cities. On the other hand, a large share of the energy sector
involved in the development of renewable sources of energy may disturb the position of cities whose
C & C function relies on energy sector companies. Thus, forecasts are needed for the sector and its
impact on the command and control function of cities for the period of transition from nonrenewable
sources to renewable ones. One new area of research is the formulation of methods that would allow
the determination of the effects of economic recessions in the future on the financial health and C &
C function impacts of the energy sector.

Keywords: energy sector; nonrenewable energy sources; command and control function of cities;
cities; Forbes

1. Introduction

Ongoing economic development and associated increases in industrial production
across the world in conjunction with constant population growth in most regions of the
Earth yield an increase in demand for electric energy and, consequently, the need for greater
power generation [1]. Despite significant technological progress and the introduction of
energy-efficient machines and devices, demand for electricity continues to grow across
the world’s major economies. Thus, the drive to grow national economies is driving up
demand for electricity across the world [2,3]. While increases in demand for electricity
are rather small in highly developed countries, demand is growing rapidly in developing
regions of the world [4,5]. According to [6], demand for electricity more than doubled
in the years 1990-2020 across the world, as did power generation output. The global
drop in power consumption in 2020 relative to 2019 equaled only 4% despite widespread
lockdowns and transportation restrictions associated with the COVID-19 pandemic. It is
noteworthy that the COVID-19 pandemic is producing a significant impact on the world’s
energy sector and the shift to renewable energy sources [6].

In fact, power consumption in some countries such as China increased in 2020 despite
the various limits on economic activity in that year [7]. This means that demand for power
remains high regardless of economic lockdowns lasting from multiple weeks to multiple
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months. This growth in demand forces a change in the sources of electricity used. Such
a change requires capital-intensive investment in order to assure adequate supplies of
electricity and to meet ecological demands set forth by governments. This is true of both
power generation plants and distribution systems. This also explains why the power
generation sector is dominated by rather large companies whose economic potential grows
due to mergers and acquisitions. Hence, electricity production firms represent an important
element of the economy of every city.

Energy represents a key component of industrial development, which is needed to
help other sectors function, including typical industrial sectors, service sectors, agriculture,
and also household needs. Thus, it is fundamentally important in the economy of every
country in the world, which is why it is the subject of research in many countries, mostly
in the context of energy security [8-10]. In addition to affecting economic development,
the energy sector affects the natural environment, which is especially true of sources of
energy based on nonrenewable sources [11]. Thus, the issue of changes in the energy
sector is examined by many researchers noting that energy market liberalization in the
late 1990s has also helped to produce an impact upon the current state of affairs in the
sector. Some researchers also note that the effort to mitigate the effects of climate change is
also having an impact on the energy sector. This is due to the signing of the 1997 Kyoto
Protocols on the shift toward renewable energy sources [11]. This process of liberalization
made it possible for many new companies to enter the energy market, which triggered
a change in the business models of existing large companies present in this market for
many years. For many companies, this meant deep restructuring. This change applies
not only to firms in Central and Eastern Europe that are experiencing deep economic
transformation since 1989 [12,13] but also to countries with a stabilized economy. This is
due to dynamic political change, especially in the area of industrial policy, energy security,
and environmental protection. In addition, market transitions and technological change as
well as adaptation to new cleaner energies are forcing shifts in the functioning of the energy
sector. A good example of this is Germany [14]. Thus, it is reasonable to consider multiple
factors that affect the functioning of companies in the energy sector. This is especially true
of companies operating in the European Union and in those countries that have signed
climate agreements in line with sustainable development goals set forth by the UN and
OECD.

For example, the European Union has proposed a program called the Green Deal [15-17],
which is set to reduce the negative impact on the natural environment mostly via carbon
use reduction in the European energy sector [18] and increased use of renewable energy
sources [19,20]. The principles set out in the program are still subject to heated debate, as
the implementation of this program would lower the competitiveness level of traditional
providers of energy across the continent. In some cases, the program may lead to their
bankruptcy. Countries outside of the EU are also noting the need to protect the natural
environment via investment in the renewable energy sector due to fears that the supply of
fossil fuels may simply run out in the future [21]. It is noteworthy that the integration of
renewable energy sources into the world’s energy system is important from the perspective of
cities that wish to grow as smart cities [22].

In the modern economy, research on the ownership structure of companies and their
linkages with other companies is very important [23]. The largest corporations are studied
with respect to their plant location practices and headquarters location strategies as well
as performance in the financial sense. This approach is taken by researchers promoting
the idea of world cities [24], global cities [25], and the command and control function of
cities. The location of corporate headquarters in a city helps create unique command and
control functions in that city that make it a center of decision-making in the world [26]
(Csomos, 2013). Corporate power tends to extend far beyond the walls of the corporation
and often even affects decisions made by the national or regional government. This occurs
via corporate financing of political parties that may lead to a power takeover at the top.
Today, many corporations wield an immense amount of power in the world of politics—the
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consequences of which remain unknown [27]. Studies on a number of cities and companies
located therein were conducted by a number of researchers from the 1960s to the early
1990s. The research mostly focused on corporation effects on the world economy [28-30].

This prompts the questions: In a globalizing world, is it reasonable to only examine
a small number of cities acting as global centers of control? Currently it is believed that
extensive linkages exist between several hundred cities around the world [23,31-33] and
that hundreds of cities possess command and control functions [34]. This indicates that a
very narrow approach to this subject matter may have been appropriate in the late 20th
century but may no longer be valid in the first decades of the 21st century [35]. Corporations
listed in Forbes Global 2000 are rapidly expanding their revenues, which stood only at USD
31 billion in 2006 but was USD 45 billion in 2016 [36]. Thus, it is reasonable to consider the
impacts of the largest 2000 firms in the world, as listed by Forbes [37]. This type of research
also helps to determine the center of gravity of corporate financial performance, which
is moving from Western countries to East Asia [38]. The command and control function
is mostly examined in terms of spatial distribution and key sector variances across the
world [26], continental variances [39,40], and subcontinental [41,42], and country-scale
variances [43-45].

Thus, investment in renewable sources of energy poses a challenge to many companies
in the energy sector, but it is also an opportunity to accelerate growth due to strong support
from many governments in the EU and outside of it. The overarching goal of many
governments is to trigger a change in the structure of the energy sector in the direction of
renewable resources. In this context, it is critical to examine the state of this sector and the
role that it plays in the command and control function of the world economy in the period
preceding major changes in the sector, especially in the EU.

According to Forbes Global 2000 reports, the energy sector consists of two subsectors:
oil and gas operations and oil services and equipment, both of which are nonrenewable
energy subsectors. The largest companies in the energy sector, as defined by Forbes, play
a key role in the world economy. This is the second largest sector in terms of financial
performance, after the financial services sector. While energy sector companies are some
of the most important companies in the world [34] and global demand for energy is now
growing, the supply side increasingly often relies on production using renewable sources.
This sector also generates many jobs and, in the event that it does decline, its role in the C
& C function may also decline along with its role in the local and regional economy. This
context creates the need to examine changes in the financial performance of the largest
companies in the studied energy sector.

Currently, there are no studies available that would provide a comprehensive picture
of changes in the financial performance and market share of the largest energy companies
and their effects on the command and control function of cities. Thus, the purpose of the
present paper is to show changes in the financial performance and influence of companies
in the energy sector in relation to the C & C function and its spatial variances across the
world.

2. Data and Methods

The study focuses on firms in the “energy sector” as defined by the Global Industry
Classification Standard (GICS) used in Forbes Global 2000 reports. This classification
system is frequently used in research on control and command variances between major
cities [37,38,46]. This definition includes firms associated with the oil and gas industry or
fairly conventional sources of energy. Hence, the term “energy sector” used in this paper
refers mostly to firms associated with the utilization of nonrenewable sources of energy
such as solid, liquid, and gas fuels that remain staple fuels in the modern economy. Thus,
it is important to note that the energy sector includes a broad array of companies that may
be part of other sectors according to GICS. In this paper, the energy sector is defined as the
sector based on firms that produce energy based on nonrenewable resources.
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In light of the change in energy policy in highly developed countries in the direction
of so-called sustainable energy sources based on renewable forms of energy [14,47,48], such
an approach to analysis allows to capture the extent to which energy sector firms that use
traditional energy sources are still able to exert influence on the command and control
function of cities in the world economy. It seems that their role will decline over time due to
the emergence of firms producing energy based on an array of renewable sources and the
decline in the use of traditional cars powered by gasoline engines in favor of cars powered
by electricity. Hence, many companies are beginning to diversify their portfolios in the
direction of renewable energy sources, keeping in mind that demand for electricity will
increase in the presence of an ever-increasing number of electric cars. This type of analysis
makes it possible to assess the role of the traditional energy sector based on fossil fuels in
the generation of the C & C function of cities around the world prior to its entry upon the
path of sustainable energy source use in developed economies in the years to come.

The present study examines data from companies listed by Forbes Global 2000 for
the period 2006-2018. Forbes used four parameters to create their list of the largest 2000
public companies: revenue, net income, assets, and market value. The companies listed
by Forbes were placed in 10 distinct sectors based on GICS classifications: consumer
discretionary, consumer staples, energy, financials, healthcare, industrials, information
technology, materials, telecommunication services, and utilities. The data provided by
Forbes 2000 have been used in the analysis of the command and control function of
cities [37,46,49,50]. In the paper, we examine the energy sector and its impact on the C & C
function of cities. The companies in our study were classified as energy sector entities by
GICS. The corporate headquarters of 2000 companies covered by Forbes every year were
examined based on their geographic location. The smallest number of cities occurred in
2006 at 353, while highest number was in 2012 at 408. The studied corporate headquarters
for the energy sector were located in only a few dozen cities across the world. The smallest
number of cities was noted in 2018 at 46, while the largest was in 2013 at 61.

Corporate financial performance data were used to calculate a financial performance
index for metropolitan areas around the world (fioy ). The index is calculated as the sum
of the proportion of financial performance data, expressed in USD (sales—S, assets—A,
market value—MYV). These data were obtained for cities that were part of metropolitan
areas around the world and were compared to data totals for all the major metropolitan
areas studied.

n
) xSy Py Ay MV,
fom =) + + +
Jlom = L s+ o p g 4 g MV

S—sales (billion USD); P—profits (billion USD); A—assets (billion USD); MV—market
value (billion USD); om—metropolitan area; x—city.

In the same way as for the relative financial performance index (fio ) for all companies
listed on Forbes Global 2000 list, the fi,,.g, was calculated. In this case, only data for cities
for the energy sector were calculated.

n
. - Sxe ch’ Axe MVXL’
lenegy = + + +
flonesy = 2 o 5 E T E A T g MV

S—sales (billion USD); P—profits (billion USD); A—assets (billion USD); MV—market
value (billion USD); om—metropolitan area; xe—city with energy sector firms.

The value of the command and control index for cities without an energy sector
(energy finenergy) Was calculated by subtracting the value of the relative index of financial
performance of the energy sector (fienergy) from the value of the relative index of financial
performance of major metropolitan areas (fiom)).

ﬁnoenergy = fiom - fienergy
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In order to assess the significance of the energy sector, En index values normalized
using the mean and standard deviation for fi,,; values were compared for all sectors and for
all sectors without the energy sector (fiom — fienergy)- A value of one means a lack of change.
A value of less than one means high significance of the energy sector, while more than one
means low significance of the sector in the generation of the command and control function
of a city.
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3. Results

Financial performance data for each major metropolitan area, without division into
specific sectors, were graphed to show changes in fiy;, for the period 2006-2018. Given the
set of analyzed cities, the largest change was noted for Beijing from 0.05 in 2006 to 0.32 in
2018. This was one of the largest percentage gains in the studied period of time (640%). The
largest increases were observed in the years 2006-2013 when the annual average reached
almost 50%, with the annual average being only about 40% for the entire study period.
Extremely high growth above 1000% was noted for the Chinese cities of Shenzhen and
Shanghai, although the changes affected very low values—from 0.005 to 0.06 (Figure 1). A
similar situation was observed for cities where energy sector firms showed weaker financial
performance and fluctuations, therein, had led to large changes in index values. The cities
of Bogota, Tianjin, and Manila recorded changes over 500%. In Europe, large changes were
noted for the cities of Eindhoven, Valencia, Leuven, and Zurich (more than 300% each).
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Figure 1. Total financial performance of companies in all sectors listed in Forbes Global 2000 for cities with the highest

performance in the years 2006-2018.

In the same period of time, cities with the highest index values (more than 0.20)
experienced a decline (i.e., Paris and London) or stagnation with a small decline (Tokyo
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and New York). The largest decline for New York and Tokyo occurred in the years 2006—
2009, which may have been caused by the Global Financial Crisis of 2008. On the other
hand, large declines were not noted for London and Paris, as these cities experienced the
largest declines after the year 2012 (Figure 2). Beijing noted the largest relative growth
from 0.25 to 0.49 or about 96% relative to the start of the study period. The largest increase
occurred in the years 2006-2010 during the years of the Global Financial Crisis of 2008. It
appears that this crisis did not affect the energy sector in the city of Beijing. Another city
characterized by large values of the financial index and large increases in this index for the
energy sector was Moscow—rising from 0.20 to 0.37, for a growth of 85%.
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Figure 2. Total financial performance for the energy sector for metropolitan areas with the strongest financial performance

in the years 2006-2018.

High index values were noted in the study period 2006 to 2018 for Dallas, Houston,
and the Hague (over 0.35 in 2006); however, all three cities also noted a decline of about
28.7%, with the city of Houston experiencing the largest decline of 39.8%. Declines in the
United States occurred mostly during the 2008 Global Financial Crisis, which was not the
case for Beijing and Moscow. This suggests that the rise in the significance of the energy
sector in the generation of the C & C function of Beijing and Moscow was also due to
declines in the financial performance of the energy sector in Europe and North America.
For example, New York experienced a decline of 93.1%, London and Denver 50% each, and
Rome and Madrid about 40% each (Figure 2). Other cities characterized by strong financial
performance in the energy sector and growth at about 25% were New Delhi, Tokyo, and
San Antonio. In the case of Tokyo, the increase occurred after the year 2013. After 2016,
large increases were noted for cities such as Tarko-Sale (almost 400%), Mumbai, Bangkok,



Energies 2021, 14, 7579

7 of 14

and Almetyevsk (over 100%). Strong growth was also noted for Seoul and the city of Plock
in Poland. However, aside from the cities of Mumbai and Bangkok, all the other cities
possess a weak command and control function.

The significance of the energy sector in cities varies. The paper considers only cities

with the highest fi,,, potential and at least two major sectors of the economy. The largest
share of the energy sector in the C & C function was noted for Calgary (9% growth) and San
Antonio (12% growth). In the latter case, as in the case of many other cities with a strong

energy sector (i.e., Budapest, the Hague), the share of this sector increased after the 2008
Global Financial Crisis, lasting until 2012-2013. The following cities noted a decline: Beijing
—28.5%, New Delhi —14%, Perth —13.7%, Moscow —12%, and San Francisco —11.8%.
Major urban centers of command and control such as Tokyo and New York were not found
to be affected by large changes (Figure 3).
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Figure 3. Share of the financial performance of the energy sector in the generation of the command and control function of

cities where the energy sector was the dominant sector in 2006-2018.

Companies and consequently cities not listed by Forbes experienced growth through-
out the entire study period, i.e., Lisbon with 10% growth in the years 2007-2018. Some
were characterized by an energy sector that did not contribute a great deal to the city
command and control function, i.e., Helsinki (growth from 4.9% to 9.6%). On the other
hand, small and large cities mentioned on the Forbes Global 2000 list, such as Almetyevsk,
Findlay, Mailiao Township, Midland, Texas, Oklahoma City, Ptock, Stavanger, Surgut, and
Tarko-Sale were only there because of their energy sector.

Looking at the rank of cities in terms of the C & C function and cities without the
energy sector (fineenergy), ON€ may observe that the energy sector is not very relevant in
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cities characterized by a high total C & C function value (Figure 4). Compared with data in
Figure 1, the significance of Beijing was smaller, while that of Toronto was greater.
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Figure 4. Value of the command and control function without considering the energy sector in the years 2006-2018.

Today;, cities characterized by the strongest command and control function in the
world are Beijing, Tokyo, New York, London, and Paris [51]. When considering the top five
cities, both New York and Tokyo are characterized by a stronger C & C function when the
energy sector is excluded from the calculation (1.07 and 10.4, respectively) compared to the
total value with the energy sector included. This means that the significance of this sector
in generating the C & C function in these cities is low. In the case of Paris and London,
this value fluctuated around 1.0 from year to year, settling on a final value of 0.99 at the
end of the study period, which means that the energy sector does not affect the C & C
function of these cities. A similar situation was observed for the city of Seoul. In Beijing,
the decline in the relevance of the energy sector in the generation of the C & C function
was significant—beginning with 0.56 in 2006 to 0.95 in 2018. In effect, this means that other
sectors are developing much more rapidly than the energy sector. A similar situation was
also observed for Perth and Mumbai as well as Moscow but to a lesser extent (Figure 5).
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Figure 5. Comparison of energy sector index values for selected cities with the strongest financial performance in the years

2006-2018.

Changes in other cities were not substantial and were characterized by a general
decline of the energy sector prior to the 2008 Global Financial Crisis and an increase in
significance during the crisis itself, followed by another decline until the year 2012. In
many major cities, the energy sector experienced a resurgence in the years 2012-2017.
Nevertheless, these are values above one, and this means that the command and control
function of the city was stronger without the energy sector. This is in part due to the uneven
distribution of this sector among cities with this function and in part due to large variances
in the potential of this sector. In short, cities with a weak C & C function can be quite
significant in terms of the energy sector, which strengthens the potential of these cities, but
at the expense of being dependent on a single sector of the economy.

In large cities, the energy sector does not play a substantial role in the generation of
the C & C function. As an economy becomes more sophisticated, the significance of the
energy sector declines, as other sectors grow faster. On the other hand, in cities with a
strong C & C function, this sector may become stronger to become one of the dominant
sectors of the given city’s economy.

4. Discussion

Of the cities noted in Forbes Global 2000, the largest gains in terms of corporate finan-
cial performance were noted for Chinese cities such as Beijing, Shenzhen, and Shanghai.
At the same time, cities with the strongest C & C function (i.e., Tokyo, New York, Paris,
London) experienced small declines. In terms of the financial performance of the energy
sector itself, Beijing is the dominant city and is experiencing growth, while most cities
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in Europe and North America are declining. While the energy sector is one of the most
important sectors generating the C & C function of cities, it is not very relevant in cities
with a very strong C & C function. Its share in the top five cities in terms of C & C is not
great. It is dominant in cities with few economic sectors. The energy sector has a significant
share of the potential of the C & C function in North American cities such as Calgary,
Tulsa, San Antonio, and Houston. However, it is important to note that these cities have
values over 1.0—in effect, the potential of their C & C function is larger without the energy
sector. This occurs due to the uneven distribution of this sector among cities with the C &
C function as well as large variances in the strength of the sector itself. Thus, cities with a
weak C & C function have a strong energy sector, which does help them stand out due to
this sector but also makes them exceedingly reliant on this sector.

The analysis of the energy sector based on the GICS classification—the sector based
on nonrenewable sources of energy—indicates that the high impact of this sector on the C
& C function of cities does not have to be a negative factor. In the 21st century, Chinese
cities are gaining in importance in terms of their C & C function and are gaining rapidly.
The rapid growth of Chinese cities in the energy sector is due to the country’s rapid rate of
industrialization [52], which is why Beijing is now ranked as one of the most important
cities worldwide in terms of the C & C function [26]. However, in the paper, we do argue
that a city’s overreliance on the energy sector and its basis in nonrenewable energy sources
may cause a negative impact in the future in light of the fact that now renewable sources of
energy are gaining traction in the world markets.

The energy sector does not play a major role in the generation of the C & C function in
major cities. The significance of this sector declines with increasing economic development
due to a strong surge by companies that are part of other sectors of the economy. On the
other hand, in cities with a strong C & C function, the energy sector can become one of the
dominant sectors of the economy. Thus, it may be argued that, in cities with the strongest C
& C function, the energy sector is actually a burden on the local economy, and these strong
cities could be even stronger without the energy sector. One positive development among
the Great Five (i.e., Beijing, New York, London, Tokyo, Paris) is the fact that the energy
sector has become more important in these cities, especially after 2012.

One general way to summarize the situation is to assert that the energy sector and its
role in the generation of the C & C function of cities is greatest in developing countries and
in countries that produce mined raw materials. This pattern is problematic, as in the event
of economic crisis or the bankruptcy of a major company, the entire city and region may
decline in terms of the C & C function. One corporate bankruptcy may downgrade the
economic status of an entire city or region [42]. On the other hand, cities that are not well
known around the world can make their mark on the world by exporting a strong corporate
brand. Zurich is one such example in the area of financial services. Milan is a strong brand
in the area of fashion [53]. Thus, it may be argued that the presence of the energy sector in
a city and its impact on its C & C function may serve to create a recognizable global brand
for smaller cities around the world.

It seems that the energy sector is also bound to play a key role in the generation of
the C & C function in the future. Growth in this sector and its shift toward renewable
sources of energy stimulate the development of other economic sectors. In today’s world,
the energy sector has in fact become an innovative sector characterized by a search for new
sources of energy and research on renewable sources of energy. It appears that advanced
economies are making the shift to renewable energy sources more rapidly. The ability
and willingness of actors to make the shift is partly limited by national energy policy and
different investment conditions in different countries [54]. The energy transition in the
European Union [55] and in other highly developed regions of the world is the result
of climate and energy policies and should trigger innovation and new growth in this
sector and in sectors associated with the production of energy using various renewable
sources. On the other hand, limits on the production of energy from nonrenewable sources
(especially anthracite and brown coal) resulting from these policies may lead to limits on
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the role of traditional energy companies. However, these are attempting to adapt. Recent
changes in the legal environment of energy production and new challenges in the market
for energy are being reflected in actions taken by these companies. New R & D positions
are being created by traditional companies to meet demand for new energy research, and
new investment is growing in renewable energy sources. In effect, the significance of
the energy sector may in fact increase in the future in relation to the C & C function of
cities. In addition, the ongoing process of globalization [56] is creating opportunities for
development across the energy sectors of developing countries [57].

Finally, the ongoing COVID-19 pandemic has somewhat reduced global demand for
various forms of energy. Thus, energy usage forecasts created prior to the pandemic may
be inaccurate. The various usage forecasts produced based on population growth and
manufacturing growth need to be revised [58,59]. The need for any type of revision creates
new opportunities for research in the years to come. More research is thus needed on the
energy sector broadly defined by GICS. This may be especially true of cities that rely on
the energy sector for strong inputs into their C & C function. Cities with a strong energy
sector in most cases were already on the decline even prior to the pandemic. The new
post-pandemic world economy may push many smaller cities out of the realm of the C & C
function and its benefits.

5. Conclusions

Large corporations play an increasingly leading role in the world economy, and this
includes firms in the energy sector. However, the role of energy sector firms has declined in
the last decade. Even in the face of decline, this is an important sector in the world economy.
Companies in other sectors cannot function in the absence of sources of energy, and this
is true regardless of country. In most cases, the energy sector relies on nonrenewable
sources of energy, although it is investing funds in the development of more ecological
sources. The purpose of this shift is to attain at least a partial transition to sustainable
development, as defined in the Goals for Sustainable Development stated by the United
Nations. This is reflected in the national energy policy of many countries, especially those
in the European Union [55]. Many countries are introducing limits on the production of
energy from nonrenewable sources and promoting the use of renewable sources. Policies
of this type were discussed in Glasgow in 2021 and may force some companies to search
for alternative lines of business in the nonrenewable energy sector in order to maintain
their strong position in the global economy and influence on the C & C function of cities.

Thus, the energy sector is important in the area of research, as it impacts the C &
C function of cities and the world economy as a whole. The COVID-19 pandemic has
impacted national economies and the energy sector itself, which leads to the need for
research on the state of the sector before and after the pandemic and its impacts on the C
& C function. Yet another area for new research is the formulation of research methods
that would make it possible to determine the effects of future economic recessions on the
financial state of the world’s energy sector.

Our research results may be useful in the determination of energy policy and urban
policy as well as in urban area management. Such policies should factor in the declining
role of traditional producers of energy and the opportunities associated with production
using renewable sources. This shift in thinking may help cities generate jobs and enhance
the impact of the newly emerging renewable energy sector in their C & C function.

It is important to note that the energy sector, as defined by GICS, consists of companies
in the area of oil and gas extraction and processing as well as companies that use water,
sunlight, and nuclear energy to produce useful forms of energy. The last group consists
of public utilities that may be part of other GICS-defined sectors of the economy. This
yields a number of analytical problems, as the GICS-defined energy sector includes public
utility companies from other GICS-defined sectors—making some comparisons impossible.
Future research should also focus on the identification of all energy-related firms listed in
Forbes Global 2000, as this would enable an analysis of both renewable and nonrenewable
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sources of energy and the companies that utilize them. This more holistic view of the
energy sector may help to produce a more complete picture of the impact of this sector on
the C & C function of economically vital cities around the world.
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