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MyKauiBCbKWIA AepXKaBHUI yHIBEpCUTET
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Ni6éa Hatanisa CtenaHiBHa
MyKka4iBCbKNI AepxaBHUI yHIBEpCUTeT

The article focuses on specifying the digital foundations for the development of entrepreneurship in the field
of alternative energy. It's proven that these technologies are a catalyst for innovation, process optimization,
and the creation of new business models that contribute to the industry's sustainable development. The
components that guide the digitalization of processes related to the production, distribution, storage, and
sale of electricity have been identified in the following areas: intelligent energy systems, Internet of Things
networks and Big data systems, digital platforms, and marketplaces. The components that adjust the digital
development of each individual or company engaged in business related to the production, distribution, storage,
or sale of renewable energy have been identified in the following areas: 3D printing, robotics, and blockchain
technology. It has been established that the digital foundations for the entrepreneurship development in the
field of alternative energy are directed towards process optimization, increased efficiency, cost reduction, and
the creation of new business models.

Keywords: intelligent energy systems, entrepreneurial projects, efficiency improvement, power system
elements, digital technologies, virtual power plants.

CrarTs npucBsiveHa KoHKpeTm3aLii LmMdpoBux 3acas po3BUTKY NiANPUEMHMLTBA Y cdhepi aslbTepHaTUBHOI eHep-
reTukn. [JoBefeHo, WO Li TEXHOMOTIT € KaTanizaTopoM iHHOBaLili, onTuMisaLii 6a30BMX 6Gi3HEC-NPOoLIeCiB Ta CTBO-
PeHHs HOBWX Gi3HEC-MoAene, Lo CnpusioTb CTasIOMy PO3BUTKY AiS/IbHOCTI 3 BUPOBHULITBA eHepril 3 mxepen, sk
€ a/lbTepHaTUBOIO TPAAWLIiHAM BUMKONHUM Nanuneam. BuaineHo cknagosi, WO CKepoByOTh LdpoBi3aLio npo-
LeciB NOB'A3aHNX 3 BUPOOHULTBOM, PO3MOAINOM, 36epiraHHAM Ta nNpofaeM eNeKkTpoeHepril, 3a HanpsiMKamu:
iHTeNeKTyasibHi eHepreTuyHi cuctemm (Lo 3abe3neyyoTb e(eKTMBHE yNpaBaiHHA eHEePreTMYHMMM pecypcamu,
iHTerpauito BifHOBMOBaAHUX AXEpen eHepril, NiaBULWEHHS eHeproeddekTUBHOCTI), MepeXxi IHTEPHETY pedyein Ta
CUCTEMU BESIMKMX JaHKX (LLO [03BONAITL ONTUMI3yBaTV pO6OTY 06/1ajHaHHSA, CPOrHO3yBaTy BUPOGHMLTBO Ta Cro-
XWBaHHA eHeprii), uudpoBsi naThopmMu Ta MapkeTnaency (ki CnpoLLyroTb A40CTYN A0 hiHaHCYBaHHA NPOEKTIB,
JornomMaratoTb NignpueMLUAM 3HaXOAMUTU NapTHepIB, NocTavyaslbHUKIB, KNIEHTIB). BuaineHo cknagosi, Wwo Kopu-
rytoTb UUPpOBMiA PO3BUTOK KOXHOTO Cy6'ekTa, SIKMIA 3aiiMaeTbCsl BUPOOHULTBOM, PO3NoAisioMm, 36epiraHHAM
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abo npofaxem eHepril 3 BiAHOBMIOBaHMX MKepesl, 3a HanpsaMkamu: 3D-Apyk Ta poboToTeXHIKa (L0 3HUXKYHOTb
BMTPATX Ha BUPOOHMLUTBO, A03BOMATL CTBOPIOBATY IHAMBIAYa/IbHI PILLEHHA AN KIEHTIB, aganTyBaTunca 4o
3MiH MONUTY), TEXHONOTIS 6/10KYEeH (Lo NiABULLYE NPO30PICTb Ta AO0BIPY Ha PUHKY aslbTEPHATMBHOI eHepre-
TVKK, 3abe3nedye YecHy KOHKYpPEHLit0). € o4eBUAHUM, WO LMKPOBI 3acagn po3BUTKY NIANPUEMHULTBA Y cdepi
a/IbTEPHATVBHOI EHEpreTu kM CNpsIMOBYHOTb KOMIMJIEKC 3aX0fiB 3i CTBOPEHHS CMPUAT/IMBOTO CepefoBulLa ANst BU-
HUKHEHHS! Ta 3pOCTaHHA HOBUX BI3HECIB, a TakoX Ha NIATPUMKY OCi6, ki BXe iHiLiloBa/I Ta OpraHi3oByBasu CBiil 6i3-
Hec. MepcnekTuBy nofasibLmx AOCAIMKEHb Y cdepi LdpoBrX 3acag, pO3BUTKY MIANPUEMHULTBA B a/lbTEPHATUBHIl
EeHepreTuui MoXyTb OyTy 30cepepkeHi Ha CTBOPEHHI NPaKTUYHNX PEKOMEHAALI A NiANPUEMLIB LWOA0 BMOOPY,
BNPOBaPKEHHS Ta eeKTUBHOINO BUKOPUCTaHHS LMPOBUX IHCTPYMEHTIB Ta nnatcopm.

KniouoBi cnoBa: iHTeNeKkTyaibHi eHepreTuyHi cuctemMu, nignpUeMHNLbKI NPOEKTN, NiABULWEHHS edeKTUB-
HOCTI, efleMeHTN eHeprocnucTeMu, UMGPoBi TEXHOOTIT, BipTyasibHi enekTpoCcTaHLil.

Problem statement. The fundamental
digital principles of entrepreneurship in the
alternative energy sector began to take shape
in the late 20th and early 21st centuries with
the development of information technologies
and the growing interest in renewable energy
sources. In particular, the 1990s became the
foundation, marked by the emergence of the
first digital monitoring and control systems for
energy systems, which allowed for tracking the
production and consumption of electricity. The
2000s saw the development of Internet of Things
(loT) and sensor technologies, which enabled the
collection and analysis of data on the operation
of alternative energy equipment. The 2010s
saw the emergence of Smart Grids (intelligent
energy systems) concepts, which combined
digital technologies with traditional energy
systems, enhancing the efficiency and reliability
of generating, developing, managing, producing,
and selling energy from renewable sources.

Currently, there is an active implementation of
blockchain technologies to ensure transparency
and trust in alternative energy markets, as well
as the development of platforms for peer-to-peer
(P2P) energy trading.

Therefore, it is evident that the relevance
and significance of research in this area are
increasingly growing, and digital technologies
themselves are playing an ever-increasing
role in transforming entrepreneurship in the
field of alternative energy. In particular, these
technologies open up new opportunities for
optimizing processes, increasing efficiency, and
ensuring sustainable development of activities
aimed at creating, developing, and remotely
managing businesses engaged in the production,
distribution, storage, and sale of energy from
renewable sources

The analysis of recent researches and
publications. The issue of developing entre-
preneurship in the field of alternative energy in
general and its specific types is somewhat pre-
sented in the scientific literature.

So, research on specific aspects of entrepre-
neurship in the field of solar and wind energy
has been conducted by Narayevsky S. V.,
Usachov A. M., and Shemyakina O. M.

General principles of entrepreneurship in the
field of alternative energy and some aspects
of its digitalization have been highlighted by
Kasych A. O., Lytvynenko Ya. O., and Melny-
chuk P. S.

According to the data you provided, research
in the field of alternative energy entrepreneurship
in Ukraine is focused on specific aspects, such
as solar and wind energy, as well as general
principles and digitalization. However, the
practical implementation of digital development
in this area is still a challenge that requires
further research and elaboration.

Goal setting (formulation of goals of the
article). The purpose of the article is to elaborate
on the digital foundations for the development
of entrepreneurship in the field of alternative
energy.

The paper main body with full reasoning
of academic results. The development of
alternative energy in Ukraine since the early 2000s
has occurred in parallel with the development of
digital technologies, thus forming unique, largely
digitalized foundations for entrepreneurship in
this field. Considering the outlined evolutionary
symbiosis, we interpret the digital foundations
of entrepreneurship development in alternative
energy as a set of digital technologies, tools,
and approaches that are integral elements for
creating, developing, and managing businesses
in renewable energy sources.

These defined principles allow for the opti-
mization of processes related to the production,
distribution, storage, and sale of electricity (as
a specific energy commodity), increase the
efficiency of each of these processes, and create
new business models (energy cooperatives and
communities, virtual power plants (VPPs), energy
service companies, flexibility aggregators, and
peer-to-peer partnerships).
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Considering the above, we can identify the
following main components of the development
of digital foundations for entrepreneurship in
the field of alternative energy (which guide
the digitalization of processes related to the
production, distribution, storage, and sale of
electricity) [1; 3-4]:

1. Digital technologies, tools, and
approaches that enable the formation and
evolution of Smart Grids, which are modernized
electrical grids that simultaneously serve as
a means of two-way communication between
electricity suppliers and consumers.

2. Digital technologies, tools, and
approaches that enable the development of the
Internet of Things (loT) and Big Data, which
ensure the functioning of energy systems.

3. Digital platforms and marketplaces
that simplify access to financing for projects
in alternative energy help entrepreneurs find
partners for project implementation, equipment,
and service providers, as well as customers for
the sale of electricity.

Entrepreneurs who actively implement
digital technologies in the energy sector gain a
significant competitive advantage and contribute
to sustainable development in several key ways

[1;3;5;7]:
— through the optimization of energy
production and distribution; through the

enhancement of energy consumption efficiency;

— through the development of new business
models and services;

— throughthereduction ofthe environmental
impact of their activities;

— through an increase in transparency and
speed of consumer engagement.

So, smart grids are a key element of the
digital transformation of the energy sector, and
their development is ensured by the evolution
of communication functions for monitoring and
managing energy production, the integration of
various generating plants that produce energy
from renewable sources, and the adjustment of
energy efficiency of equipment. This connectivity
enables more efficient management of

Table 1

Characteristics and action focus of main Smart grid components used
by entrepreneurs in the alternative energy sector

Focus of action
of components

Main
components

Advantages of forming
a component in the field
of alternative energy

General benefits of
synthesized action
of components

Collect real-time data
on electricity consumption
and transmit it to the supplier

Smart meters

Allows consumers to track
their energy consumption,
and suppliers to manage
the load on the network

Are installed on various

switch to backup power
sources, regulate voltage, etc

Sensors elements of the power system | Help detect malfunctions,
and remote to enhance data collection predict failures,
monitoring functions on equipment and quickly respond to
systems condition, voltage, current, changes in the network.
and other parameters
Analyze data received
Control and ;rg(rjnnr]naektg r(jseac?éjiosnintsoors, Enable optimization of the
automation manaae electricity flows power system operation
systems 9 y ’ and ensure its stability

Provide data exchange
between all components

of Smart Grids. This can

be either wired or wireless
communication (Wi-Fi, cellular
communication, etc.)

Communication
technologies

Stable and reliable data
exchange, less prone
to interference and
interruptions

Optimization of
electricity production
and consumption,
reduction of network
losses.

Rapid detection

and elimination

of malfunctions,
automatic switching
to backup power
sources.

Efficient integration
of solar and wind
power plants into the
power system, taking
into account their
variability.

Reduction of energy
costs through
optimization

of consumption and
use

of energy-efficient
technologies.

Note

*These elements include substations, transmission lines, and transformers
Source: formulated by the author based on [1-2; 6]
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electricity flows, optimization of production and
consumption, and enhancement of the reliability
and resilience of the power system [1]. The main
components of Smart Grids currently include
smart meters, sensors and remote monitoring
systems, control and automation systems,
and communication technologies that function
according to the specifications outlined in Table 1.

Note that in Ukraine, the deployment of Smart
Grids is still in its early stages. However, there
are already pilot entrepreneurial projects in
some cities (the "Smart Grids" project in Ivano-
Frankivsk, the "Smart Grid" project in Lviv, and
the "Smart Quarter” project in Kyiv), as well as
plans to modernize the energy infrastructure
using digital technologies.

Internet of Things (loT) networks and Big
Data systems that ensure the operation of
energy facilities for entrepreneurs are a complex
of interconnected digital technologies that
collect, process, and analyze huge amounts of
information from various devices and sensors
located in the local energy system [1; 5].

This data is used to optimize the operation of
the entrepreneur's energy facilities, increasing
their efficiency, reliability, and safety. The main
components of Internet of Things (IoT) networks
are various sensors installed on elements of
the energy infrastructure, sensors and devices
connected to the Internet, and specialized
software platforms that function according to the
specifications outlined in Table 2.

Table 2

Characteristics and action focus of main components of IoT network and Big Data system
used by entrepreneurs in the alternative energy sector

Advantages of forming

General benefits

and devices connected to the
Internet

Platforms and

Specialized software platforms
collect, process, and analyze

Providing energy system
operators with information

massive volumes of data

applications for decision-making and
data from sensors system management
Main components of Big Data systems
Data Volume Energy systems generate Tools to store, process,

and analyze data

Speed of dat

a|Synthesizes real-time data

Tools that facilitate fast
processing and analysis

Main Focus of action . - : .
a component in the field | of synthesized action
components of components of alternative enerqgy of components
Main components of Internet of Things networks
Collect data on equipment _
Various condition, electricity Formation of data on the Equipment condition
Sensors parameters (voltage, current, |operation of elements of monitoring, fault
frequency), electricity the energy infrastructure |Jetection. and failure
consumption, etc. prediction.
Transmit data in real-time to Electricity consumption
centralized servers or cloud : forecasting, network
- Sensors and devices ’
Connectivity |platforms. Sensors connected to the Internet load management,

electricity production
optimization.
Forecasting electricity
generation from
renewable sources,
balancing the power
system, and managing
energy storage
systems.

Analysis of electricity
consumption data to

processing |about the entrepreneur's for - ; -
- prompt response to identify energy saving
and analysis |energy system changes in the system opportunities.
i Creation of new
Variety Synthesizes data of Possibilities for applying  |services for
of data various formats (structured, special analysis methods h
unstructured, text, numerical). consumers, such as
— ; - . household energy
Identification of hidden Big data analysis " "
. o management, "smart
Data patterns, prediction of events, |[capabilities, through homes. and cities
analvtics and optimization of the methods of machine '
y entrepreneur's energy system |learning, artificial intellige-
operation nce, and statistical analysis
Note

* Are installed on elements of the energy infrastructure (power plants, substations, transmission lines,
transformers, consumer meters).

Source: formulated by the author based on [1-2; 4; 6]
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The main components of Big Data systems
are data volumes, data processing and analysis
speed, various data formats, and data analytics
that function according to the specifications
outlined in Table 2.

The application of 10T and Big Data in the
energy sector is one of the key directions in
Smart Grids development and the transition to a
more sustainable, efficient, and environmentally
friendly energy system. So, currently, DTEK
has created an 10T network with “smart
meters" connected to it in some regions of
Ukraine and is collecting real-time data on
electricity consumption. In some Ukrainian cities
(for example, Lviv, Kyiv), entrepreneurs are
implementing "smart city" projects, within which
IoT technologies are used to manage street
lighting or data collected on energy consumption
by consumers.

Digital platforms and marketplaces in
alternative energy are online platforms that
connect project developers with potential
investors and provide tools for project
presentation, investment attractiveness
assessment, fundraising, investment
management.

The main components of such platforms
and marketplaces are crowdfunding platforms,
P2P lending platforms, investment platforms,
and specialized platforms for alternative energy
(which function according to the specifications
outlined in Table 3).

and

Digital platforms and marketplaces play a
crucial role in the development of alternative
energy by providing access to financing for
projects that can make a significant contribution
to the transition to a more sustainable energy
system. Specifically, in Ukraine, the Greencubator
platform (for supporting startups in the field of
clean energy and sustainable development)
and the BetterMe crowdfunding platform
(for supporting social and environmental
projects) are currently operating.

It'sworth notingthatadditionalcomponentscan
be identified that contribute to the development
of digital foundations for entrepreneurship in the
alternative energy sector (which adjust the digital
development of each individual or company
engaged in business related to the production,
distribution, storage, or sale of energy from
renewable sources) in the following directions:

1. Blockchain  technologies contribute
to increasing transparency and trust in the
alternative energy market through components
such as transparency and immutability of data
on electricity origin, smart contracts, and P2P
energy trading, operating according to the
specifications outlined in Table 4.

Due to data immutability and the ability to
track the origin of electricity, blockchain helps
ensure fair competition and stimulates the
development of "green" tariffs and certificates
of origin. The automation of contract execution
through smart contracts reduces costs and

Table 3

Characteristics and action focus of main components of digital platforms
and marketplaces used by entrepreneurs in the alternative energy sector

Coml\gglnnents Focus of action of components Overall benezﬁ.?ofrrr?gtit;\: synthesized
Allow raising funds from a large
Crowdfunding |number of investors who contribute
platforms small amounts. Examples: Kickstarter, |Project developers can raise funds
Indiegogo, Patreon without having to turn to traditional
Connect borrowers (project developers) flnanC|aI |nSt|tut|OnS, SUCh as bankS.
P2P lending | with investors who provide loans under | Platforms allow attracting funds from
platforms certain conditions. Examples: investors around the world, which
Lending Club, Prosper. increases the chances of successful
: : project financing.
Offer investors the opportunity The process of raising funds
Investment |t invest in stocks or bonds of . for entrepreneurial projects in alternative
platforms companlestopeéatmg ||n thtlez alternative energy becomes more transparent and
sz/nergy se%or. >t()amkp e% r]erlglze efficient through the use of digital tools.
entures, Greenbacker Capita Crowdfunding platforms allow raising
Specialized . . . . funds from a large number of investors
plgtforms Eol(élusfd (I)nrﬂvr\]/ﬁ]n dc”%g (?rml%?ts r|1n :he who contribute small amounts
for alternative te é’ SO al, v dy % (_?(el eng, :
energy etc. Examples: Wunder Capital, Mosaic.

Source: formulated by the author based on [1; 3-4; 6]
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Table 4

Characteristics and action focus of main blockchain components
used by entrepreneurs in the alternative energy sector

: : Advantages of forming General benefits
c omMﬁlr?ents ';?igfn‘)fo?g:::g a component in the field | of synthesized action
p P of alternative energy of components
. Transparency and trust are
Transparency Efncskggraelgc?/ngﬁées particularly important for the |5 ying the origin
and trust immutability of data development of green energy | o gjectricity.
on the origin of electricity markets and certificates of Fair competition
ongin and stimulation of the
Automation of the development of "green"
execution of contracts - - tariffs and certificates
Smert s [forthe purchase andsae | ImProved meracton, o orgn.
of electricity using smart Automation of contract
contracts execution using smart
Blockchain enables the ggggaacfa irr?gr:(ggi%g
Trading y trading between producer)fs of interaction between of interaction between
and consumers, bypassing market participants market participants.
intermediaries

Source: formulated by the author based on [1-2; 5]

increases the efficiency of interaction between
market participants.

2. 3D printing and robotics technologies
make entrepreneurial projects in alternative
energy more accessible through components
such as reduced production costs and
personalization and flexibility, operating accor-
ding to the specifications outlined in Table 5.

These technologies allow for reduced
production costs of components and equipment
for alternative energy generation and provide
the opportunity to create customized solutions
for clients, taking into account their needs and
the specifics of their facilities. This promotes the
spread of alternative energy and its integration
into various spheres of life.

Conclusions from this study and prospects
for further exploration in this direction. Research
confirms that digital technologies play a key role
in transforming entrepreneurship in alternative
energy. They act as a catalyst for innovation,
process optimization, and the creation of new
business models, contributing to the sustainable
development of the industry. In conclusion, it can
be stated that:

1. The main components of developing
digital foundations for entrepreneurship in the field
of alternative energy (which guide the digitalization
of processes related to the production, distribution,
storage, and sale of electricity) can be identified
in the following areas:

—  Smart Grids ensure efficient management
of energy resources, integration of renewable
energy sources, and increased energy
efficiency.

— Internet of Things (loT) and Big Data,
allow optimizing equipment operation, predicting
energy production and consumption, and creating
intelligent solutions for energy management.

— Digital platforms and marketplaces, which
simplify access to financing for projects in the field
of alternative energy, help entrepreneurs find
partners for project implementation, equipment,
and service providers, as well as customers for
electricity sales.

2. Additional components that can be
identified to further develop the digital foundations
of entrepreneurship in the alternative energy
sector (which adjust the digital development of
each individual or company engaged in business
related to the production, distribution, storage, or
sale of energy from renewable sources) in the
following areas:

— 3D printing and robotics, which reduce
production costs, allow for the creation of
customized solutions for clients and enable
quick adaptation to changes in demand.

— Blockchain technology, which increases
transparency and trust in the alternative energy
market, ensures fair competition and stimulates
the development of "green" tariffs and certificates
of origin.
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Table 5

Characteristics and action focus of main 3D printing and robotics components
used by entrepreneurs in the alternative energy sector

Advantages of forming

General benefits

of production
costs

and other equipment.

Main Focus of action : - of synthesized
components of components a g?g}fgﬂggbgngggrﬂeld action of
gy components
3D printing enables the on-site
. manufacturing of components
3D printing allows for solar panels, wind turbines, |By reducing
for a reduction in the : : ,
: and other devices, reducing production costs
production costs of : . '
transportation and storage alternative ener
components for solar | 514”30 printing also allows b ¥
Reduction panels, wind turbines, oV P 9 ecomes more

for the use of less material and
shorter production times, further
reducing costs

Robotics allows for the
creation of customized
solutions for clients
and quick adaptation
to changes in demand

Automation of production
processes using robots allows
for a reduction in labor costs
and an increase in production
efficiency.

Personalization
and flexibility

3D printing enables
the creation of unique
components tailored
to the specific needs
of the client and the
characteristics

of the project

Allows for optimizing the design
and increasing the efficiency
of equipment

Robotics can be
programmed to perform
various tasks

Allows for reconfiguring
production to manufacture
various components or
modifications of equipment

affordable for a wider
range of consumers
and entrepreneurs.
Personalization and
flexibility enable the
creation of more
efficient and reliable
solutions, increasing
the attractiveness of
alternative energy.
The ability for rapid
prototyping

and experimentation
fosters the
development of new
technologies and
solutions in the field
of alternative energy

Based on the presented research, it is evident
that the digital foundations of entrepreneurship
development in the alternative energy sector are
driving process optimization, increased efficiency,
cost reduction, and the creation of new business
research findings,

models.

Considering the

Source: formulated by the author based on [1; 4; 6]

REFERENCES:

future research prospects in the field of digital
foundations for entrepreneurship development
in alternative energy could focus on creating
practical recommendations for entrepreneurs
regarding the selection, implementation, and
effective use of digital tools and platforms.

1. Vyshnevskyy O. S. (2021) Tsyfrova platformizatsiya stratehichnoho upraviinnya ekonomikoyu Ukrayiny
[Digital platformization of strategic management of the economy of Ukraine]. Ekonomika promyslovosti — Economy
of industry, no. 3 (95), pp. 5-24.

2. Hryhor'yeva Kh. A. (2021) Derzhavne stymulyuvannya alternatyvnoyi enerhetyky: porivnyalno-pravovyy

analiz [State stimulation of alternative energy: a comparative legal analysis]. Yurydychnyy visnyk — Legal Bulletin,
no. 4, pp. 109-117.

3. Kasych A. O., Lytvynenko Ya. O., Melnychuk P. S. (2013) Alternatyvna enerhetyka: svitovyy ta vitchyznyanyy
dosvid. Naukovi zapysky. Seriya ,Ekonomika”: zbir. nauk. prats — "Economics" series: collection. of science working,
no. 23, pp. 43-47.

4. Kasych A.O. (2015) Zavdannya derzhavnoyi polityky staloho rozvytku z urakhuvannyam rivnya tekhno-
hennoho navantazhennya [Tasks of the state policy of sustainable development, taking into account the level of
man-made load]. Efektyvna ekonomika. — Efficient economy, no. 6. Available at: http://www.economy.nayka.com.ua/
?0p=1&z=3951

MmanPNeEMHNUTBO, TOPTIBJIA TA BIPXXOBA AIANTbHICTb



MmaonPNeEMHMLUTBO, TOPTIBNA TA BIPXXOBA AIANBHICTb

EKOHOMIKA TA CYCIMNINbCTBO Bunyck # 64 / 2024

5. Yehorov I. Yu., Hryha V. Yu. (2019) Porivnyalnyy analiz nayavnosti indykatoriv tsyfrovizatsiyi v Ukrayini ta
inshykh krayinakh Skhidnoho partnerstva YES [Comparative analysis of digitalization indicators in Ukraine and other
EU Eastern Partnership countries]. Statystyka Ukrayiny — Statistics of Ukraine, no. 3, pp. 56—62.

6. Narayevskyy S. V. (2015) Porivnyalnyy analiz efektyvnosti roboty sonyachnoyi enerhetyky u providnykh
krayinakh svitu [Comparative analysis of the efficiency of solar energy in the leading countries of the world].
Ekonomichnyy visnyk NTUU «KPI» — Economic bulletin of NTUU "KPI", no. 12, pp. 145-150.

7. Shemyakina O. M. (2013) Analiz ta perspektyvy rozvytku vitrovoyi enerhetyky u sviti [Analysis and prospects
for the development of wind energy in the world]. Efektyvna ekonomika — Efficient economy, no. 8. Available at:
http://www.economy.nayka.com.ua/?0p=1&z=2270

CNMMNCOK BUKOPUCTAHUX OXXEPEN:

1. BuwHescbknii O. C. UndhpoBa nnatdopmizais cTtpareriyHoro ynpae/iiHHA eKOHOMIKOK YkpaiHu. EKOHOMIKa
npomucsaosocmi. 2021. Ne 3 (95). C. 5-24.

2. Tpurop'eBa X. A. [lepxaBHe CTUMY/OBAHHSA a/lbTEPHATUBHOI €HEPreTVKW: MOPIBHAMIbHO-NPABOBUI aHai3.
FOpuduyHuii gicHuk. 2021. Ne 4. C. 109-117.

3. Kacuy A. O., IntBrHeHko A. O., MenbHuuyk M. C. AnbTepHaT/BHA €HEPreTVKa: CBITOBWIA Ta BITUU3HSAHWIA
[ocBig. Haykosi 3anucku. Cepisi «kEKOHOMIKa»: 36ip. Hayk. npayb. 2013. Bun. 23. C. 43-47.

4. Kacuy A. O. 3aBAaHHs [epXaBHOI MOJMITUKA CTaOro PO3BUTKY 3 YypaxyBaHHSAM PiBHA TEXHOTeHHOro
HaBaHTaXKeHHs1. EgpekmusHa ekoHomika. 2015. Ne 6. URL.: http://www.economy.nayka.com.ua/?0p=1&z=3951

5. €ropos I. tO., I'pura B. HO. MNopiBHANbHWIA aHani3 HAsABHOCTI IHAMKATOPIB UMdpoBI3aLil B YKpaiHi Ta iHLWMX
KpaiHax CxigHoro naptHepcTBa EC. Cmamucmuka YkpaiHu. 2019. Ne 3. C. 56-62.

6. Hapaescbkuin C. B. MopiBHANbHUIA aHani3 e(PEKTUBHOCTI PO6OTM COHAYHOI EHEePreTKM y NPOBIAHUX KpaiHax
CBITY. EKOHOMIYHUU BicHUK HTYY «K[l». 2015. Ne 12. C. 145-150.

7. WewmskiHa O. M. AHani3 Ta nepcrneKkT1Bn po3BUTKY BITPOBOI EHEPreTukM Y CBITi. EghekmusHa ekoHomika. 2013.
Ne 8. URL: http://www.economy.nayka.com.ua/?0p=1&z=2270



