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Abstract

Renewable energy sources (RES) must be the sole practical source of clean energy there
in the next years despite technological breakthroughs and the creation of novel sources easing
the pressure to supply rising energy demand. This study looks at complex technological
solutions for minimizing unanticipated events as well as practical techniques for reducing
carbon emissions. This report provided information on the most recent COVID-19 illness,
which caused a decline in energy consumption and affected the project corporation's power-
generating status quo. This study also looks at how power was used during the present
coronavirus outbreak and in the period of improved technology solutions. This study also
looked at the role that renewable fuels had in the effective management of energy consumption
during the COVID-19 crisis. This study's main objective is to reveal how the current
coronavirus outbreak affected energy prices and bills across several countries and how it made
space for innovative power management. Energy demand adjustments and daily total pinpoint
power prices for pumped storage production in countries have both fallen, and this figure will
continue to go down in the years to come. Due to significant changes in the economy brought
on by events like the COVID-19 outbreak, office space utilization, corporate travel, and
transportation costs all significantly fell, with a significant shift toward renewable energy
sources (RES).

Keywords: Energy Consumption, Project Management, Sustainable Development, Renewable
Energy.

1. Introduction

China will be racing to alter the global oil landscape in the same way that the US and
other major economies have in recent years, as the European Union (EU) has long committed
to its own goals for addressing the effects of human-caused climate change by decreasing
greenhouse gases by at least 40% and rising the share of renewable energy to 30% over the
next 10 years. China is a likely candidate for this transition with its traditional carbon fuel
supply and the need to heavily emphasize renewable sources like wind, renewable electricity,
and hydrothermal energy. There have been initiatives to make renewable energy technologies
the preeminent energy source while also enhancing their energy security and efficiency.
America has behind China in emerging its energy innovations, mostly in the areas of warm air,
solar, and volcanic energy. Not to be missed is China's leadership in the production of
photovoltaics, which is now being continuously disseminated to the rest of the world. China is
currently the world's largest manufacturer of this material [1]-[6] and nano technology [26]—
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[51].

Some of the most powerful nations in the world, including the United States, China,
and Russia, will struggle for energy resources as fossil fuel reserves are depleted, guarding and
acquiring the remaining fossil fuel deposits while becoming significant producers of renewable
energy. The development of these countries' clean energy sectors seems to be influenced by a
variety of issues, including energy security, climate change, and economic growth. Many
countries use energy to safeguard their performance at home and improve their standing
internationally when green energy is needed for energy supply. Energy is thus essential for the
development of developing nations and the global economy. This may be especially noticeable
in China, which is the world's second-largest user of energy after the United States.

India is on a path that might potentially change the market for power production as a
result of its growing global supremacy as an energy consumer. In terms of solar power output,
it has already surpassed Germany, a territory that is a member of the Individual Union, and the
United States' growing demand for Chinese energy technology coincides with the rise of
strategic strength in the 20th century. This is partly a result of China's growing energy
requirements, which increased in tandem with the emergence of "strategic might" in the
eighteenth century. The level of rivalry between nations is only going to become fiercer as
global entities compete for positions as world powers. Figure 1 demonstrates the consumption

of energy in an effective service as seen below.
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Figure 1. lllustrates the utilization of energy in effective services [7].

The two largest economies in the world, particularly the United States, are now
committed to using renewable energy. Renewable energy sources are anticipated to be a part
of China's energy mix since domestic coal represents a significant fuel for the country's future
energy needs. Additionally, it will likely run out by the middle of the next century, placing
pressure on major coal users like China since coal is a non-renewable resource.

The United States can provide the majority of the region's energy demands for the
foreseeable future, including over the next three decades, due to its large stock of renewable
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resources and its potential to become a global leader in energy efficiency. This is anticipated
to gain significance under the next US administration, which will take office in 2021. In their
search for energy security, the major powers of the globe persuade the periphery to adopt clean
electricity. Competition for electricity sources seems to be driving new energy development
initiatives. Countries' desire for RES will drop as conventional energy prices rise.

The intense rivalry has arisen over the few remaining fossil fuel deposits, such as oil
and gas, lignite, and maybe others. The United States, Russia, China, Iran, India, and Brazil
are just some of the nations that seem to be working to preserve or expand their global
supremacy. Natural gas will therefore replace coal, oil, and many other fossil fuels in the
world's energy mix. The many physical, chemical and energy challenges will continue to
influence the energy industry. However, it is of the utmost importance to bear in mind that
carbon-based fuels account for 80% of all energy utilized worldwide, and it is anticipated that
carbon will be the primary source of energy production during the next two decades. China is
the nation with the most installed power-producing capacity, with a capacity of around 1.5
billion kilowatts. This makes China the country with the biggest installed power-generating
capacity [8]-[11].

According to a variety of predictions, the biggest and most consequential energy market
in the world is on track for a sizeable growth in energy consumption throughout the subsequent
few generations. A third of the world's power will be produced globally by 2030 thanks to an
increase in production capacity to 2.1 billion tonnes by 2020. This figure is at the heart of some
of the most aggressive projections for marketing growth in recent years which accounts for
about one-fifth of all global spending. Due to all of this, effective energy management
techniques are especially crucial for reducing future power use.

Additionally, it is difficult to assign mobile users' tasks to distant virtual computers.
Users' mobile devices are placed on numerous cloud servers, which may cause delays or major
network overload and decrease the energy consumption of the cellular device. The network's
Quality of Service (QoS) declines when it is overloaded. The majority of individuals now use
mobile devices as their main computing platform. The processing and storage requirements of
modern programs are high. Quick repairs are difficult with cellular devices due to their poor
efficiency, limited Central processing unit (CPU), and memory capacity. As a consequence,
one of the main problems is the price of smartphones' energy as well as reducing resource
restrictions on changes to smart devices. Several elements are at play when employing a
cloudlet-based network.

A swarm of cloudlets surrounds the user each time they connect to the internet or mobile
communication network. The procedure will experience delays if one cloudlet is loaded more
heavily than the others. Balancing the device's responsibilities among various cloud servers is
the main challenge. If a user takes on and completes a task in a local cloud, there will be fewer
delays and less energy use. If mobile devices and servers are geographically separated, latency
and energy use should rise as more electronic channels are used. As a direct result of this,
research is being done to develop a strategy for selecting a cloudlet in mobile cloud networking
in a way that is suitable for the requirements of the client [12]—[14].

2. Review of Literature

Malik et al., (2021) [15] examined that smart gadget like cell phones, debit cards,
sensors, and the Internet of Things (IoT) have generated a data-driven information revolution.

Res Militaris, vol.12, n°5, December Issue 2022 1489



REVUE EUROPEENNE D ETUDES  EUROPEAN JOURNAL OF MILITARY STUDIES

qm RES MILITARIS Social Science Journal

The possibilities of today's smartphones and other gadgets have expanded significantly. These
days, it seems like every day brings a new app that everybody wants to try. A large amount of
data or computation required by these applications necessitates extensive use of both power
and other resources. In terms of computing power and battery life, mobile devices are
notoriously constrained. Emerging paradigms are difficult to implement because of the conflict
between compute/data-heavy applications and mobile devices with limited resources. Thus,
this research aims to investigate the function of computing offloading in mobile cloud
computing as a means to enhance the capability of mobile platforms to run demanding
applications. This paper provided a scientific strategy (EFFORT) to offload cloud-based
communication. The suggested method shows potential as a partial solution to the issue of
battery life in smartphones caused by programs that rely heavily on connectivity. The
experimental analysis demonstrates that the suggested method is more efficient and uses less
battery than its competitors.

Dugan et al., (2021) [16] estimated that natural calamities can result in widespread
power outages, which can have a negative impact on essential infrastructure and cause societal
and economic loss. These occurrences are made much worse by changes in the environment,
which boost both their frequency and their severity. Enhancing the resilience of electrical grids
may help reduce the amount of damage caused by occurrences of this kind. Mobile energy
storage systems, also known as MESS and categorized as truck-mounted or towable battery
storage systems, have lately been brought up as a potential way to improve the resiliency of
distribution grids by providing localized assistance to essential loads in the event of a power
outage. Their mobility offers operating flexibility that is superior to that of fixed batteries and
other energy storage devices, allowing them to service geographically distributed loads over
an outage region. The objective of this study is to provide a comprehensive and critical analysis
of the research done on mobile energy storage to improve power grids. Modeling not only the
restrictions of the transportation system but also the operational constraints of the power grid
is required to allocate these resources to improve the power grid's resilience. MESSs can
generate value in any scenario, as well as stack that value to improve their cost-effectiveness.
Along with a discussion of these factors, there is also an examination of the costs and benefits
of mobile energy supplies.

Nawrocki et al., (2020) [17] studied that an innovative adaptive task scheduling system
can reduce the amount of energy that is used by mobile devices while simultaneously
increasing their efficiency by making use of machine learning processes and contextual
information. The system will eventually figure out how to schedule services and tasks in such
a way that they make the most use of both the local device and the cloud. Consideration of the
surrounding circumstances is always given while making decisions (e.g. location, potential
time, and network connection type). The authors of this study suggest a supervised learning
agent architecture and service selection mechanism as potential approaches to this problem. On
amobile device, the process of adaptation is carried out online. Data including the environment,
the task description, the choice taken, and the outcomes (such as energy usage) are kept and
used as training data for a supervised learning system. This algorithm refreshes the data used
to pinpoint where a certain class of tasks is best carried out. To validate the suggested approach,
the relevant software has been constructed, and several tests have been carried out. The findings
indicate that the decision module has grown more effective in its role of allocating work to
either the mobile device or the cloud resources as a consequence of the experience that has
been accumulated and the learning process that has been carried out.

Javed et al., (2017) [18] analyzed that there is a direct correlation between the number
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of users and the number of specialized apps that are developed to meet the requirements of
these users following their individual preferences. There is an essential need for a system that
is required to save energy, do energy estimates, and be updated. This study presents a survey
of the energy consumption in mobile phones, along with the elements on which the
consumption of energy relies, such as the following: consumption of power by the operating
system, the hardware, the applications, and the user in the course of interacting with the apps,
wireless connectivity, and the sensor network. Sensor nodes also use a different method for the
regulation of energy usage during an assault. If the sensor networks function on the nodes, then
the amount of energy that is used may be reduced; this is especially true if the size of the cell
can also be lowered. The consumption of the battery in a system is, in a nutshell, influenced by
the size of the cell. This study also discusses the many models and frameworks that pertain to
energy management. The results of the experiment indicate that the energy consumption drawn
from the battery is approximately decreased 40 percent.

Sathyamoorthy et al., (2017) [19] suggested an innovative approach to the problem of
power management for devices with limited resources in the context of the IoT. The primary
emphasis is on smartphones because these devices are becoming more widespread and are
armed with powerful sensing capabilities. The heterogeneous components, such as the onboard
sensors, cause smartphones to have a power consumption that is both complicated and
asynchronous. They can offload computational activities and access distant data storage thanks
to their contact with the cloud. It can hopefully improve the decisions about the distribution of
power if we keep an eye on how people use their devices in terms of energy and compile
detailed profiles of both individual applications and the ecosystem as a whole. Cloud
orchestrating system helps to coordinate a variety of cloud-based services and provides support
for dynamic processes across service components. The findings of the experiments
demonstrated that a small percentage of applications are responsible for the majority of the
energy that cell phones use. Heuristic profiling has the potential to significantly decrease the
amount of energy used for data recording and transmission while maintaining a high level of
precision in power monitoring.

Tablel. Comparison of reviewed techniques

Authors [Ref.]  Technique Outcome
. The experimental analysis demonstrates that the suggested
Malik et[ f ;]’ (2021) IoT method is more efficient and uses less battery than its
competitors.
Dugan et al., (2021) MESS MESSs can generate value in any scenario, as well as stack
[16] that value to improve their cost-effectiveness.

The findings indicate that the decision module has grown
more effective in its role of allocating work to either the
mobile device or the cloud resources.

The results of the experiment indicate that the energy

WSN consumption drawn from the battery is approximately
decreased 40 percent.
Heuristic profiling has the potential to significantly
Sathyamoorthy et decrease the amount of energy used for data recording and
al., (2017) [19] transmission while maintaining a high level of precision in
power monitoring.

Nawrockietal.,  Supervised
(2020) [17] learning

Javed et al., (2017)
[18]

2.1 Comparison of reviewed techniques
The following study expands on the previous A Comprehensive Study on the
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Utilization of the Energy Using Mobile Solutions; several researchers explain their findings as
seen in table 1 below.

3. Discussion

The cost of using fossil fuels has been quite high for consumers for decades. Even
renewable energy sources have their own set of dangers. The three main energy sources used
today are secondary, middle, and doctorate fossil fuels. Primary energy sources include shale
gas, uranium, oil, plutonium, hydropower, wind, solar, seismic, and ethanol. Electricity is
produced by transforming primary energy into electricity, making it a renewable fuel.
Numerous different renewable energy sources, including the most well-known ones of wind,
hydro, and solar, may be used to augment or supply a primary energy source. Alternative fuels
are now so widely employed that they are considered when estimating primary energy
consumption, improved into quantities of oil similar, and calculated utilizing the same
hydropower and radioactive techniques.

However, the report will still list the use of biofuel alongside the use of oil. Despite
this, fossil fuels like coal, oil, and oil and gas continue to be the major sources of energy in the
world today. The availability of fuels and the technology used to change them are the sources
of fuel production, and using the transformed fuel is the output. Recent global economic
expansion has been fuelled by fossil fuels, which have been generated from biological elements
over hundreds of years. Carbon emissions are a finite resource that has the potential to damage
the ecosystem permanently. Burning fossil fuels contributes significantly to climate change
since it produces more than half of all global greenhouse gas emissions [20]—[22].

Up to 1.5 million deaths per year are anticipated as a result of development even by the
year 2050. From 2050, there will be an increase in the amount of electricity produced by solar
and wind. The cost of moving, storing, and moving fossil oil reserves is currently higher than
the cost of moving, storing, and moving renewable energy sources. Oil and gas, which need
considerable logistics and storage, are also stored and hauled together with coal, energy, gas,
or other fossil fuels. RES consumption is projected to increase despite predictions that coal and
oil would dominate. Several challenges must be overcome to improve resource efficiency and
lower the cost of generation and transmission. Although wind and sunlight must be
manufactured indefinitely, they should only be obtained from renewable sources like solar,
energy, biomass, seismic activity, and the sun. Energy is produced using a variety of methods,
including photovoltaic systems, electricity, agricultural waste, and hydrochlorofluorocarbons.
[26]-[33].

Many developed countries are making great strides in developing their renewable
energy infrastructure. In Asia, the cost of renewable energy is less than that of oil, making it
less than one-third the price of shale oil in South Korea. Each MWh of renewable energy is
owned by the end user, but just a little percentage of the cost of absorbing it into the system.
The energy cost can be reinvested in new models and the cost of producing wind power can be
lowered thanks to the origin assurances. Increased access to sustainable electricity is made
possible through sustainable energy licenses, which also have the potential to bring
considerable financial gains to poor nations. These certifications for sustainability and the
environment were created with trade practices in mind, ensuring additional productive potential
and fostering regional economic development [23]-[25].
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4. Conclusion

This study examined the appropriateness of existing approaches to total energy
optimization, especially in light of novel and unanticipated challenges like the ongoing
pandemic. The role and significance of “Information and Communication Technology (ICT)”
solutions in different energy administration techniques and procedures were also examined in
this study. Speaking generally, the pandemic has had a negative influence on almost every
sector of the world economy; however, this is not the case for the effective energy sector. A
sector that was once leading the way in employment growth in many nations is being shaken
by massive layoffs and concerns associated with the renewable energy industry. For instance,
in the US, just a minuscule part of the total number of workers in the company—roughly 70
thousand—applied for online remuneration for positions in energy efficiency. In the United
States, there are already around 3.4 million individuals working in sustainable energy
generation, and that number is only going to grow. Energy efficiency, which employs 2 to 4
million people, is one of the most lucrative areas in the US energy industry. If employment
losses in renewable energy and other renewable energy industries are included, the industry
may lose a net million new jobs. Investing in energy efficiency may guarantee that utility bills
stay low, water pollution is decreased, and homes and workplaces are healthy and pleasant, in
addition to the obvious large economic advantages. Numerous studies have shown that making
homes, schools, or companies more energy-efficient reduces the cost of healthcare. One's
energy use has a significant impact on how much it costs, and if one spends more time at home,
that usage may change. It is difficult to dispute the existing constraints on staying at home
because of this, in addition to the fact that a man's personal energy use at work makes it
difficult. The price will be less than if a customer raises the thermostats by one position in the
summer and lowers them by either one or two places in the season. The person in question
must be aware of these repercussions, however, so they must be educated on the benefits of
lowering carbon emissions and performance.
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