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Abstract: The energy sector is an important component of the national security of any state. Companies in
the energy sector of Ukraine face a considerable number of obstacles. One way to significantly improve
energy enterprises' market position is the digital transformation of business. Introducing digital technologies
in the energy market has several advantages for the company and the industry. A transformation strategy
should always focus on products, processes, and people. In the energy industry, stakeholders must be
considered: traditional energy suppliers, third-party suppliers and service partners, technology providers,
consumers, and regulatory and audit authorities. The main trends that should be taken into account when
developing a business strategy are 1) oil remains the main source of primary energy, but more and more
countries and companies are increasing the use of renewable energy sources and adopting policies to reduce
their carbon footprint; 2) in the technology market, the share of 10T in the energy market is expected to
increase to 133.35 billion US dollars by 2032; by the end of 2024, the number of smart home users worldwide
will reach 422.119 million, and this figure will increase in the coming years, by 2026, the global the market
will have 200,132 exabytes of unstructured data compared to 21,046 exabytes of structured data; 3) 49% of
energy companies pay significant attention to updating systems and platforms; 4) to increase resilience to
attacks, 66% of energy companies invested in cybersecurity and information security in 2022 and are
considering increasing these budgets; on average, organizations save $1.76 million per breach using security
artificial intelligence and automation tools; 5) remote monitoring and control tools help optimize energy
infrastructure, reduce downtime, and improve safety. The components of the mechanism of leveling and
reconciliation of stakeholder conflicts in the process of accelerating technological deployment and
digitalization of energy markets and services are stakeholders, state of the energy market, technological
market, system modernization, data processing and analytics, cyber security, remote monitoring and control,
smart home and transport, integration and renewable energy management, carbon reduction, decentralized
energy systems. The study's results can be used to develop a digitalization and business transformation
strategy.
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1. Introduction. Changes in energy policy and intense competition are forcing enterprises to increase
their budget for digital transformation annually. Increasing energy efficiency stimulates renewable energy
companies to gain more weight in the sector and become more competitive. The environmental goals of the
European Union require the support of digitalization both in the production of electricity and in the
management of interconnected electrical systems (Stelmashchuk, 2024).

The main problems of the energy sector are the price increase for energy carriers, which is associated
with the depletion of organic and nuclear fuel deposits and accidents at nuclear power plants (Nexusintegra,
2024). One of the key global trends in the development of the energy industry is the development of
renewable energy sources and the digitalization of the energy industry. According to forecasts, by 2050,
about 50% of all electricity will come from renewable sources (Tech Stack, 2024).

The industry is characterized by expensive network infrastructure, lack of innovation in natural
monopolies, complexity of energy production and dependence on other sectors; dependence on the laws of
physics (energy extraction enterprises depend on various physical conditions that cannot be fully controlled);
high risk for health and safety (any phase of the energy life cycle carries potential risks for all participants);
dependence on third parties (established cooperation with all stakeholders along the energy supply chain is
the basis of the company's success); low interest in innovation (the industry is built on caution, not innovation,
which leads to adherence to old methods of technology); different legal and operational environment
(Stelmashchuk, 2024; Nexusintegra, 2024; Tech Stack, 2024;).

Although renewable energy has accelerated at a breakneck pace over the past decade, overall energy
consumption remains largely fossil fuel-based, and the industry faces obstacles, including geographically
distributed energy data, making it impossible to use it meaningfully; lack of an integrated platform preventing
industry players from making informed decisions, leaving data isolated and untested in the market; inability
to track assets from historical patterns to supply and demand trends, tracking needed to optimize clean
energy supply; the lack of clear goals, in particular, the lack of a road map for the introduction of new
technologies and an action plan hinders progress in the direction of energy efficiency (Stelmashchuk,
2024;Nexusintegra, 2024).

Therefore, digitization is a valuable tool for combating climate change or optimizing electricity production
processes to reduce emissions and achieve the goal of decarbonizing the energy model (Hryb et al., 2020).
Understanding the main obstacles and critical points before creating a digital transformation strategy will help
you choose the best tools, avoid unnecessary costs, and prepare your energy business for the future.

2. Literature review.

Ukrainian and foreign scientists analyzed various aspects of the functioning of energy markets.

Anthony Bagherian, Mark Gershon, Sunil Kumar and Manoj Kumar Mishra (Bagherian et al., 2023) studied
the challenges associated with the digital era and its impact on sustainable energy solutions.

Barbara Siuta-Tokarska, Sylwia Kruk, Pawel Krzeminski, Agnieszka Thier and Katarzyna Zmija (Siuta-
Tokarska et al., 2022) investigated the factors influencing the digitalization processes of companies in the
energy sector and the business models already or soon to be implemented in the energy sector thanks to the
opportunities offered by digitalization in response to the observed trends in the energy market. Na Yun (Yun,
2024) analyzed the impact of digitalization, natural resources, renewable energy consumption, and energy
efficiency on China's economic growth from 1988 to 2021. Lijuan Xu and Sana Ullah (Xu & Ullah, 2023)
assessed the impact of financial efficiency, education, and digitalization on renewable energy consumption
in China from 1994 to 2020.

Morteza Aghahadi, Alessandro Bosisio, Marco Merlo, Alberto Berizzi, Andrea Pegoiani, and Samuele
Forciniti (Aghahadi et al., 2024) studied the transformative impact of digital technologies on network planning,
network operation, and the dynamics of energy markets of electricity distribution networks. Umit Cali, Marthe
Dynge, Md. Sadek Ferdous and Ugur Halden (Cali et al., 2022) studied the increase in cyber-physical risk of
energy systems in general, particularly the undisclosed aspects of the democratization of energy systems
and future conventions on the digital shared economy.

Klaus Mainzer (Mainzer, 2022) described an example of energy-efficient digitalization associated with a
sustainable circular economy. The work of Ziyi Shi, Lawrence Loh, Hongshuang Wu and Dongri Han (Shi et
al., 2024) covers models to investigate the multifaceted impact of energy digitization on carbon productivity.

At the same time, there is almost no work on the leveling and harmonizing stakeholder conflicts during
the digitalization of energy markets. Digital transformation can reduce the disadvantages associated with the
involvement of third parties, improve logistics management, and create a reliable platform to ensure secure
collaboration.

The article aims to develop a mechanism for leveling and harmonizing stakeholder conflicts in accelerating
technological deployment and digitalization of energy markets and services.

3. Results.

Modernizing energy enterprises based on digitalization is necessary to make them more competitive and
efficient. Digitalization makes it possible to improve the availability, stability, and sustainability of the energy
system. The introduction of digital technologies in the energy market has several advantages (Table 1).
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Table 1. Benefits and advantages of the implementation of digital technologies in the energy market

Advantage

Benefits of implementing digital technologies in the energy market

Cost reduction.

It helps to optimize operations, identify areas of cost savings, detect the need for
maintenance early, and reduce fuel consumption during transportation.

Creation of new sources
of income.

It helps businesses explore new opportunities and predict market demand that will lead
to the creation of new services and products. For example, the possibility of building a
solar power plant in a partner country helps to diversify energy production. Integrating
remote monitoring and control systems helps control the operation of the plant without
involving additional labour.

Increased work
efficiency.

Enables companies to optimize energy production and distribution, monitor equipment
health and avoid downtime.

Decentralization of
production.

Remote connectivity and mobility help energy companies decentralize their facilities and
resources and manage energy production more efficiently.

Competitive advantage.

Introducing new technologies improves the quality of final products and streamlines
operations to help gain an edge over competitors.

Advanced decision-
making.

It provides the ability to analyze data to provide stakeholders with reliable information to
make better decisions.

Faster response to
market changes.

It enables more rapid recovery after an unexpected market disruption.

Cultural innovations.

It involves the re-planning of processes, which will facilitate a review of culture and
policy; it will help companies to modernize and update their business culture according
to the new market standards and meet the requirements.

Improved integration and
collaboration.

The company's IT infrastructure and related work processes become more flexible,
creating business readiness for further technology adoption.

Attracting talent.

Unique technological challenges make it necessary to look for niche experts who can
join the team, help optimize processes and share expert opinions.

Construction of
renewable energy
stations with automated
processes.

They are the basis for more decentralized generation, avoiding isolated "energy
islands"; such platforms reduce downtime by offering alerts based on predictive
maintenance and predicting asset maintenance.

Using artificial
intelligence and machine
learning.

Enables optimization of design and construction of new renewable sources and plants,
shortens time to market, providing benefits of free C02 generation and increased
production.

Source: constructed by authors based on data (Stelmashchuk, 2024; Nexusintegra, 2024; Yadoshchuk, 2024)

Thus, implementing digital transformation in the energy sector, particularly the renewable energy sector,
helps to work with large volumes of data. A key benefit is that it influences decision-making, increasing
business value. It is the companies that can process large amounts of data using machine learning
technology and provide business predictions that will impact the entire future of energy management systems.

Digital transformation in the energy business depends on the human, technological, financial, ICT, and
infrastructure resources it possesses.

Several aspects should be taken into account when planning digital transformation in energy. This list will
vary from company to company, but no matter what changes plans, the transformation strategy should always
centre around products, processes, and people.

1. Stakeholders. Before innovating or modernizing any part of the energy business, it is essential to identify
the critical stakeholders involved or affected by the transformation. It will allow you to determine the scope of
work and assess the impact of the transformation.

The following stakeholders are distinguished in the energy industry (Nexusintegra, 2024):

— energy business: traditional energy suppliers (utilities, power generation companies, oil, coal and gas
companies);

— third-party suppliers and service partners (companies that supply equipment and maintain energy
infrastructure);

— technology providers (companies specializing in digital technologies, software solutions, Internet of
Things devices, and cyber security; technical consulting firms);

— consumers (household and industrial consumers involved in energy transmission and consumption);

— regulatory and audit bodies (legal and regulatory bodies that oversee the energy industry set
standards and guidelines for processes, and ensure compliance).

Identifying the stakeholders of digital transformation in energy will help companies embrace the necessary
changes across the business and prepare for future innovations at scale.

Before creating a transformation strategy, consider the state of the energy and technology markets.

2. Situation on the energy market. It is essential to monitor changes in the energy market. Thus, tracking
changes in primary consumption by fuel type allows you to determine the priorities for implementing digital
technologies in business and predict the area where it will be most profitable.
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Figure 1. Global primary energy consumption from 2018 to 2023 by fuel type.
Source: developed by authors based on data (Statista, 2024)

Figure 1 shows that oil is the world's primary energy source. In 2023, 196.43 petajoules of oil were
consumed. There is a trend of increasing demand for fossil fuels. Demand for fossil fuels remains high as the
demand for primary energy continues to grow. Without considering the coronavirus pandemic's
consequences, oil use is steadily increasing every year. Consumption of other non-renewable fuels was more
diverse. The world's consumption of natural gas is growing more or less steadily. Its properties as a fossil
fuel with a lower carbon content than coal have led to an increase in its use in the energy sector, overtaking
the use of coal in major economies such as the United States.

3. Technological market. Introducing new technologies is of primary importance for ensuring digital
transformation in the energy industry. Sometimes, the motivation for such a change is imposed from outside.
Thus, in 2020, the COVID-19 pandemic forced 77% of energy enterprises to switch to digital technologies,
which prompted the further implementation of digital solutions throughout the industry (Nexusintegra, 2024).

Internet of Things (IoT) technologies will be needed to improve communication between systems and
devices. The Internet of Things market is one of today's most promising technological trends, and its
possibilities have yet to be exhausted (Figure 2).
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Figure 2. Internet of Things (1oT) in the size of the energy market in 2022-2032, billion dollars. USA
Source: developed by authors based on data (Nexusintegra, 2024)

The share of 10T in the energy market is expected to grow from approximately USD 44.7 billion in 2022 to
USD 133.35 billion by 2032. It shows the industry's massive demand in the future, especially with the new
policies and incentives for digitization.

There are also many different trends affecting the technology market. Deploying the 5G communication
standard is a game changer for enabling fast communication between various 10T devices. Another critical
technology trend is edge computing instead of cloud computing, making processes faster by performing data
collection or analysis directly on the 10T device. Artificial Intelligence of Things (AloT) integrated into 0T is
changing business and providing a tool for making accurate decisions. However, with the rapid growth of
connected devices in the 1oT market, there is a growing demand for security that protects the 10T system
from threats and vulnerabilities.

4. System dodernization. Digital transformation is only possible with scalable and secure operating
systems and platforms. 49% of energy companies pay significant attention to updating systems and platforms
in 2023, 17% more than in 2022 (Nexusintegra, 2024). Modernized legacy systems will allow energy
companies to implement new technologies throughout the business, improve safety, and increase efficiency
at various levels (Vakulenko et al., 2022).
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5. Data processing and analytics. Using more platforms and sensors means more unstructured data.
According to IDC Research INC., by 2026, the global market will have 200,132 exabytes of unstructured data
compared to 21,046 exabytes of structured data (Figure 3).
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Figure 3. Global forecast of data distribution in the world in 2022-2026, exabyte
Source: developed by authors based on data (Nexusintegra, 2024; Rainsel et al., 2020)

To harness the power of information, companies should implement data mining and analytics tools to get
the most out of their process data. Therefore, for 26% of oil and gas companies in 2023, more efficient use
of data was the main priority (Nexusintegra, 2024).

Increasing data volume also requires expanding data storage capacity. It will lead to broader adoption of
cloud solutions, modernization of legacy systems, and data extraction tools. It will also require more
investment in cyber security.

In addition, companies seek to centralize data management and delivery (e.g., online video streaming,
data analytics, data security, and privacy) and use data to control their business and user interactions (e.g.,
machine-to-machine communication, Internet things, constant profiling of personalization). The responsibility
of maintaining and managing all of this consumer and business data is fueling the growth of cloud service
provider's data centres. As a result, the role of the enterprise as a data manager continues to grow, and
consumers not only allow but also expect it (Rainsel et al., 2020).

More than 5 billion consumers interact with data daily - by 2025, this number will reach 6 billion, or 75%
of the world's population. In 2025, every connected person will have at least one data interaction every 18
seconds. Many of these interactions are related to the billions of 10T devices connected worldwide, which are
expected to generate more than 90 ZB of data in 2025 (Rainsel et al., 2020).

6. Cyber security. Widespread adoption of connected devices requires companies to step up their
cybersecurity efforts to protect more and more network and customer data. According to IBM data, the energy
industry ranks fourth in the top five industries most attacked by cybercriminals. In 2022, the cost of a data
breach in the energy sector reached $5.01 million. In 2023, the cost of an average security incident in the
energy sector reached $4.78 million (Nexusintegra, 2024).

On average, organizations save $1.76 million per breach using security Al and automation tools
(compared to companies that don't). Cybersecurity tools with ML can also learn to adapt more quickly to new
threats (10guards, 2024).

To increase resilience to attacks, 66% of energy companies invested in cybersecurity and information
security in 2022 and are considering increasing these budgets.

Cyber security should become a top priority when planning a company's digital transformation; it will help
increase system resilience, ensure availability, and prevent reputational damage (Tech Stack, 2024).

7. Remote monitoring and control. With remote monitoring and management, the business provides real-
time visibility, increases operational efficiency, and provides predictive maintenance. Remote monitoring and
control tools help optimize energy infrastructure, reduce downtime, and improve safety. They are also crucial
for achieving sustainable development goals and ensuring competitiveness in the evolving energy landscape.

8. Smart housing and transport. More customers are considering the transition to autonomous production
and energy use.
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Figure 4. Number of smart home users worldwide in 2019-2028, million people
Source: developed by authors based on data (D’Souza & Jambhale, 2024)

According to Statista (D’Souza & Jambhale, 2024), the number of smart home users worldwide is
expected to reach 422.119 million by the end of 2024, and this figure will increase in the coming years.

This demand drives energy companies to make decisions that allow residential and industrial customers
to optimize their energy consumption and trade. Digital transformation in the energy sector also contributes
to the broader adoption of electric public transport. It will help communities reduce emissions and achieve
sustainable development goals faster.

9. Integration and management of renewable energy. Increasing the use of renewable energy sources is
on the agenda of many countries and companies to strengthen their sustainable development efforts and
achieve greater autonomy (Khomenko et al., 2022). For this, energy companies must ensure a smooth
transition and connection. Digital transformation in the renewable energy sector can optimize alternative
energy production, storage, and transmission. In addition, they will help households and industries trade
excess electricity generated, reducing dependence on fossil fuels.

10. Carbon reduction. More countries and organizations are adopting policies to reduce carbon footprint
(Chygryn et al., 2024). Global Net-Zero initiatives and regional climate change strategies force energy
companies to change how they manage their carbon emissions and commit to action to help the world
become climate-resilient. Energy companies that have enabled digital transformation are more likely to
manage their carbon footprint. For example, implementing blockchain technologies can help companies
manage carbon offsets. It will also allow better calculation, tracking, and reporting of carbon reductions across
the value chain.

11. Decentralized energy systems. Digital transformation in energy and utilities is imperative to creating
reliable decentralized energy systems. Transitioning from traditional large power plants to smaller and
versatile production facilities with smart grids can help improve energy availability, increase autonomy and
system reliability, and meet specific regional needs (Nexusintegra, 2024).

Scheme of the mechanism of leveling and harmonization of stakeholder's conflicts in accelerating
technological deployment and digitizing energy markets and services.
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Figure 5. The mechanism of leveling and reconciliation of stakeholder conflicts in the process of accelerating
technological deployment and digitalization of energy markets and services
Source: authors' own development
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This mechanism covers the stages of working with conflicts: situation analysis, conflict response, and
conflict management (leveling and harmonization).

At the stage of analysis of the situation it is carried out the factors of the external environment, in particular,
the situation on the energy market, the technological market development, the energy system
decentralization, measures to reduce carbon emissions, integration and management of renewable energy.

The company reacts to the conflict based on the collected information, interaction with stakeholders, and
available resources. At the same time, changes are made to the technological process: system
modernization, data processing and analytics, increasing the level of cyber security, carrying out remote
monitoring and control.

At the company's management level, conflict management (leveling and harmonization of interests) is
carried out through the adoption of directives, development of the company's development strategy,
organizational and structural changes are made, and participants are selected for implementation.

Thus, considering these aspects and coordinating with stakeholders will allow the development of an
effective strategy for the digitalization of the energy company, which will provide long-term advantages in the
market.

The study's results confirm the significance and economic efficiency of the proposed components of the
mechanism.

4. Conclutions.

The energy sector is an essential component of the national security of any state. Companies in the energy
market of Ukraine face a large number of problems, such as expensive network infrastructure, lack of
innovation in natural monopolies, the complexity of energy production and dependence on other sectors;
dependence on the laws of physics, high risk to health and safety; dependence on third parties; low interest
in innovation; different legal and operational environments.

One way to significantly improve an individual enterprise's position in the market and the development of
the industry is the digital transformation of business.

It has several advantages for a company participating in the energy market: reducing costs, creating new
sources of income, increasing work efficiency, decentralizing production, achieving competitive advantages
in the market, ensuring enhanced decision-making, faster response to market changes, implementing cultural
innovations, and improving integration and collaboration, attracting talent, building renewable energy plants
with automated processes, implementing the use of artificial intelligence and machine learning.

The main components of the mechanism of leveling and harmonization of stakeholder conflicts in the
process of accelerating technological deployment and digitalization of energy markets and services are
stakeholders, state of the energy market, technological market, system modernization, data processing and
analytics, cyber security, remote monitoring and control, smart housing and transport, integration, and
management of renewable energy, carbon reduction, decentralized energy systems.

Digital transformation in the energy sector is necessary to open up new economic opportunities and solve
global climate problems. Adopting digital technologies and building company processes around digitalization
increases energy efficiency, integrates renewable energy sources, strengthens grid resilience, promotes
sustainability, and reduces dependence on energy suppliers.

The study's results can help to develop a digitalization and business transformation strategy.

Funding: this research was funded by the Ministry of Education and Science of Ukraine, “Innovative
transformations in energy for sustainable development and national security: smart technologies and
environmental responsibility”, grant 0122U000788.
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TeTaHa KacbsiHeHKO, AoLeHT kadeapu diHaHCOBMX TEXHONOrIN i nignpueMHuuTea, CyMCbKUA AepXKaBHUN YHIBEpPCUTET,
M. Cymu, YkpaiHa.

OnekcaHap lMpuxoabko, acnipaHT Kadenopu €KOHOMikW, MignpuMeEMHULTBA Ta 6GisHec-aamiHicTpyBaHHSA, CyMcbKui
aepxaBHui yHiBepeuteT, M. Cymu, YkpaiHa.

Ceprin CyxocTtaBeub, acnipaHT kadeapu ¢iHaHCOBUX TexHonorin i nignpuemHuuTea, CymCbkuin OepXaBHUM
yHiBepcuteT, M. Cymu, YkpaiHa.

EHepreTuyHa ranysb — BaXnmBa CklafoBa HauioHanbHOi 6e3nekn Oyab-sikoi aepxasn. KoMnaHii eHepreTM4Horo puHy
YKpaiHM CTUKalTbCA 3 BENWYE3HOIO KinbKicTio nepewkod. OaHNM i3 WsxXiB CyTTEBOrO MOMIMNWEHHSA NO3MLINA Ha PUHKY
eHepreTMYHMX nignpvemMcTB € uudpoBa TpaHcdopmauia 6isHecy. BnpoBagkeHHs UMDPOBUX TEXHOMNOrN Ha
€eHepreTM4YHOMY PUHKY Mae psifi nepesar sik Ans Komnadii, Tak i ans ranysi. Ctparteris TpaHcdopmalii 3aBxan Mae
30CepeKyBaTUCA HaBKONO MNPOAYKTIB, npoueciB i niogen. B eHepreTuyHii ranysi noTpibHO BpaxoByBaTu rpynu
CTenkxongepis: TpaauWUiHi nocTavanbHUKU eHeprii, CTOPOHHI MOoCTavanbHWUKM Ta CepBiCHI NapTHepW, nocTadvanbHUKN
TEXHOMOTIN, CNoXMBaYi, opraHu perynioBaHHa Ta ayanty. OCHOBHI TeHAeHLUil, aki MatoTb 6yTy BpaxoBaHi npu pospobui
cTparerii 6i3Hecy, ue: 1) HadTa 3anULLIAETbCA OCHOBHUM [IXXEPEerioM MepBUHHOI eHeprii, oaHak Bce binblue kpaiH Ta
KOMMaHi 30inbLUyTb BUKOPUCTAHHS BIHOBIHOBAHUX [)KEPEn eHepril Ta NpuiMmaroTb MNOMITUKY o4O 3MEHLLEHHSI CBOTO
BYrneLeBoro cnigy; 2) Ha TeXHOmNMOoriYHOMYy puHKY 4yactka loT Ha eHepreTUyHOMY pUHKY Mae 3poctun o 133,35 mnpg
ponapis CLUA go 2032 poky, Ao kiHus 2024 poky KinbKiCTb KOPUCTYBaYiB pO3yMHOro JOMY B YCbOMY CBITi 4ocsirHe 422,119
MiNbOHa, a B HAWBNWXKYi POKM Liei NoKa3HWK 30inbwmntbed, Ao 2026 poky rmobanbHun puHok MaTume 200 132 ekcabaiitn
HEeCTPYKTYpOBaHWNX AaHWX NopiBHsAHO 3 21 046 ekcabavitamu CTpyKTypoBaHux gaHux; 3) 49% eHepreTuyHnx KOMMaHiin
NPUAINAI0TL 3HAYHY yBary OHOBIEHHIO CUCTeM i nnatdopm; 4) Ans NiABULLEHHSA CTINKOCTI A0 aTak, 66% eHepreTnyHmx
KOMnaHili iHBecTyBanu B kibepbesneky Ta iHbopmaLiiHy 6e3neky B 2022 poui Ta po3rnsigany MOXNMBICTb 30inbLIeHHS
uux OwomxkeTiB, B cepeaHbOMY oOpraHidauii ekoHomnatb 1,76 minbioHa ponapie CLUA Ha koxHOMYy 3nowi,
BMKOPUCTOBYIOUM LUTYYHWI iHTENEKT 6e3nekn Ta iHCTpyMeHTU aBToMaTuaallii; 5) iHCTpyMeHTU BigaaneHoro MOHITOPUHry
Ta KepyBaHHS AonomaralTb ONTUMI3yBaTW €HepreTUdHy iHPPacTPYKTYpy, 3MEHLUMTU Yac NpOCTOK Ta MigBULLUTK
6e3neky. CknagoBMMU MeXaHi3My HIBEMHOBaHHSA Ta Y3ro[XeHHS KOH(MIKTIB CTerkxonaepiB B npoueci akcenepauii
TEXHOMOrYHOro PO3ropTaHHA Ta AVpKUTanisadii eHepreTM4HNX PUHKIB Ta MOCIYT €; CTENKXONAEPU, CTaH eHepreTM4YHoro
PUHKY, TEXHONMOrYHUA PUHOK, MoAepHi3auis cuctemu, obpobka Ta aHaniTMka AaHux, kibepbeaneka, BigganeHum
MOHITOPWHT | KOHTPOIb, PO3YMHE XXUTIO Ta TPAHCMNOPT, iHTerpaLia Ta ynpasniHHA BiGHOBIOBaHO €HePri€t0, 3MeH LWEHHSA
BYrneuto, [AeleHTpani3oBaHi eHepreTuyHi cuctemu. Pesynbtatm JocnigXeHHs MOXyTb OyTu BMKOpUCTaHi npu
pO3p00neHHi cTpaTerii AumkMTanisadii Ta TpaHcgopmauii GisHecy.

KnoyoBi cnoBa: eHepreTudHUi pUHOK, CTEMKxongepuv, AunMmkuTanisauis, uudposisauia, TpaHcdopmadia 6isHecy,
BiAHOBMOBanbHa eHepreTuka, kibepbesneka, cTparerisi nignpvemcTaa.
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