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Abstract. The main direction of modernization of the world energy is the development 
of the so-called alternative (unconventional) energy, which implies the use of sources, 
technologies and forms of organizing energy production other than those currently 
dominant in a given country (region). The diversification of the economy, achieved 
through the development of alternative energy and other components of "green" 
growth, makes it possible to mitigate the crisis situation, the problem of employment 
in particular, and at the same time enhances the competitiveness of energy producers 
by obtaining new promising niches in the world market. When assessing the 
significance and prospects of alternative energy, we should not talk about replacing 
conventional sources, but about supplementing, diversifying the existing base of 
energy production at the local (regional) level with less capital-intensive installations 
on local renewable energy sources. 
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1 Introduction 
 
The engine of the globalisation process is the modernisation and 
transition of the world economy, primarily industrialised 
countries, to a new technological order, which, along with a 
qualitative update of the technological base, an increase in 
production efficiency and the competitiveness of the economy, is 
designed to improve the quality of life and living environment. 
The foreign economic policy of "green" growth, implementing 
this transition, was officially adopted by the OECD in 2009 as a 
strategic direction for the development of all member-countries 
of this organisation for the long-term period (until 2030) and 
more distant period (until 2050) [1]. 
 
The modernisation of the energy base of the economy is the 
foundation of “green” growth, which is conditioned by at least 
three reasons. The first reason is the enduring importance of the 
energy sector, which plays a strategic role in economic 
development and security at all levels (national, regional and 
international) throughout modern history. According to the 
forecasts of the International Energy Agency (IAE), global 
energy demand will grow by 1/3 by 2035 [32]. 

The second reason is the increasing depletion of the most 
accessible and profitable reserves of conventional energy 
resources and the rise in prices for them, as well as the shift of 
their production to areas with extreme natural conditions, with 
hard-to-recover reserves of hydrocarbons, etc., which 
significantly increases the cost of these resources. For importing 
countries, this means heightening energy security concerns [77]. 

The third reason is global climate changes caused by an increase 
in the concentration of greenhouse gases in the atmosphere, 
which are directly linked by the international climatological 
community to man-made emissions, primarily from energy 
facilities [33]. According to the IAE forecast, as a result, the 
average global temperature by 2100 may increase by 3.6°C. The 
economic policy of Ukraine is still weakly taking into account 
the climatic factor and the need to reduce greenhouse gas 
emissions, giving an unconditional priority to reducing the 
energy intensity of production and energy saving in order to 
increase the efficiency and competitiveness of the national 
economy. 

In the foreseeable future, the potential of macro structural 
transformations for the growth of energy efficiency of the 
economy will be limited. Priority should definitely be given to 
technological modernisation, primarily in the real sector of the 
economy [43, 44]. 

In the near future, the center of gravity of the state innovation 
policy in Ukraine should be shifted to the real sector, primarily 
to industrial and energy enterprises, giving the excessive 
emphasis of the current policy on high technologies directly in 
the information and communication sector. 

The factor of climate changes – as a real reason (if we take into 
account the mentioned IAE scenario) or, which is much more 
likely, as a convincing pretext and catalyst for qualitative 
changes in the economy, as well as a tool for limiting 
counterparties and an incentive for encouraging domestic 
producers in the competition for an accelerated transition to a 
new technological way of life – will play an increasingly 
prominent role. 
 
2 Literature Review 
 
Due to the limited resources, society always faces the problem: 
how to distribute them so that to achieve the best results. The 
issue of resource depletion also applies to energy [1]. Despite the 
fact that the lion's share in total energy production is occupied by 
traditional sources, the share of alternative energy is growing 
every year. In the second half of the XIX century Jevons noted 
that increasing energy efficiency leads to increased demand for 
energy sources [57]. Thus, today the question arises not only 
about improving the efficiency of traditional energy sources and 
their waste-free use, but also about finding new types of energy 
[78]. 

 In the world market, the demand for alternative energy has a 
steady upward trend, it is connected with limited resources for 
energy from traditional sources, the ever-increasing cost of fuel 
and energy resources, the need to protect the environment, 
access to cheap energy sources. 

Various scientists have studied the problems of renewable 
energy development, but today there are many unresolved issues 
regarding the introduction of energy-saving technologies in 
Ukraine [6], namely: ways of financing, uncertainty about the 
alternative energy to be developed, failure to implement 
governmental programs to increase the share of renewable 
energy, energy complex, lack of specific levers of state influence 
on producers and consumers of unconventional energy. 

3 Materials and Methods 

The main direction of modernisation of the world energy sector 
is the development of the so-called alternative (unconventional) 
energy. Its broad interpretation, which we also adhere to, implies 
the use of sources, technologies and forms of organising energy 
production other than those currently dominant in this country 
(region) – energy efficient technologies (including 
cogeneration), as well as environmentally friendly, low-carbon, 
energy sources, including renewable sources (RES) and nuclear 
power plants, which are gradually replacing hydrocarbon fuels. 

According to IEA and USEIA forecasts, the share of alternative 
energy sources will grow. As noted by the IAE, the continued 
growth of hydropower and the rapid development of wind and 
solar energy have strengthened the position of renewable energy 
as an integral part of the global energy mix [8, 9, 11, 12]. 
According to the optimistic forecasts of this report, by 2035, 
renewable energy sources alone (excluding nuclear power 
plants) will provide almost one third of the total electricity 
generation [62]. 
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Thousands of companies around the world have set carbon-
neutral goals: implementing energy efficiency measures, 
purchasing or producing electricity from renewable sources, 
abandoning fossil fuels, electrifying production processes and 
transport. 

Energy efficiency and electrification measures are extremely 
important to reduce the harmful effects on the environment [17-
19, 21]. However, the question arises: what resources will 
electricity be generated from?  

It is assumed that in Ukraine by 2050 the share of electricity in 
the structure of energy consumption by industry will be 50% 
compared to almost 25% in 2019. 

New technologies will not only reduce the use of carbon-
intensive energy, but also help optimise their use in production 
processes [25-27, 30, 31]. The introduction of new technologies 
will play an important role, especially in the two most energy- 
and carbon-intensive industries: metallurgy and cement. 

Today in Ukraine, as well as in the world, there is an 
exacerbation of the problem of shortage of fuel and energy 
resources, which affects not only the conditions of the national 
economy, but also the general vector of development of the 
country[2-5]. Such conditions worsen the level of energy supply 
and the predictability of the economic situation in Ukraine. 
Today, Ukraine can meet its own fuel needs with less than half 
of its total energy consumption. There are two ways to solve this 
problem: 

1) Find new energy importers who will supply at lower prices 
than they are today [7]; 

2) To develop unconventional types of energy for which there 
are favorable conditions. In the context of limited resources for 
traditional energy production, in our opinion, the development of 
alternative energy is more promising and reliable, which will 
ensure energy, economic, and for Ukraine in certain issues 
political independence from external factors. 

4 Results and Discussion 

Alternative energy is an energetic industry that specialises in 
obtaining and using energy from renewable sources. Renewable 
energy sources include energy from solar radiation, wind, seas, 
rivers, biomass, heat of the Earth, secondary energy resources 
that exist constantly or occur periodically in the environment 
[37-39, 41]. The world practice of energy development shows 
that the developed countries of the world are not only actively 
looking for alternatives to fossil fuels, but also increasing the 
consumption of alternative energy sources. Renewable energy 
sources already play an important role in energy supply. When 
renewable sources are used, the demand for traditional ones’ 
decreases [64]. This addresses the issue of environmental 
conservation, as well as the limitations of traditional energy 
resources. 

In world practice, there is a change in the structure of energy 
consumption and production with a tendency to increase the 
share of renewable energy resources, which has a long-term 
nature and is designed for relatively stable and predictable 
economic conditions. In addition, the amount of investments in 
alternative energy is growing every year, which indicates the 
prospects of this type of energy and the trend of growth in the 
near future. 

To further increase the production and consumption of 
alternative energy many countries around the world are 
developing programs for the development of alternative energy, 
aimed at providing this type of energy not only to industrial 
enterprises but also to households [45-51]. Thus, the use of 
renewable energy sources is a powerful market with a powerful 
multiplying effect in education, science and industry, which 
requires and absorbs significant amounts of investment. It is 
noteworthy that one of the leading countries investing in RES is 
China, not just developed countries [13]. 

Ukraine has prepared a draft of the "Second National Defined 
Contribution of Ukraine to the Paris Agreement" (NVB2). The 
document, in particular, states that renewable energy can replace 
the old coal generation. 

It is expected that in 2030 the share of electricity production 
from renewable sources will be about 30% (including large 
hydropower plants). 

According to the results of the first quarter of 2021, the share of 
electricity production from renewable sources was 5.5%, and 
together with large hydropower plants - 11.4%. That is, the share 
of "green" electricity in consumption is 11.4%. 

With the current political trends in the country, achieving the 
goals of NVB2 in 2030 seems illusory. 

What should a responsible business do that has set goals to 
consume 30%, 50% or 100% of "green" energy now or in the 
coming years? Let us consider the options. 

4.1 Installation of RES for Own Consumption 

According to IFC experts, by 2030 the potential of Ukrainian 
enterprises to install SES for their own consumption will be 2-3 
GW, and the amount of investment for the implementation of 
these projects – 1.5-2 billion dollars. 

Investing in the installation of RES, businesses of all sizes – 
from small to large industrial – get only benefits. Against the 
background of constantly rising energy prices, using, for 
example, the roof of your company to install solar panels is a 
very smart decision. This allows to replace partially the 
consumption of "dirty" electricity with "green" and save on 
energy costs. 

The fact is that the cost of RES technologies is declining every 
year. Capital investments per 1 kW of solar power plant in 
Ukraine in 2021 are in the range of 550-750 dollars. 

At the same time, the average cost of 1 kW of electricity, taking 
into account the cost of transmission, distribution and delivery, 
costs the industrial consumer UAH 2.4-3.4 including VAT. 
Therefore, the establishment of RES for own consumption will 
reduce the enterprise’s electricity costs in the long run. 

Another advantage of projects for own consumption is the lack 
of costs for connection to the network and obtaining permits 
[10]. Solar panels can be installed on the roofs or walls of 
commercial premises, warehouses, factories, schools, hospitals. 
Solar panels can be used to cover car parks. Regional enterprises 
with a high level of consumption should consider the installation 
of wind turbines and bio power plants [52-56]. Businesses can 
also install energy storage systems. They allow toaccumulate it 
when it is generated in excess, and use it later. In this way, it is 
possible to form a more stable schedule for providing enterprises 
with "green" energy during the day. 

You can use solar energy not only to produce electricity, but also 
to heat water. This is another measure to improve the energy 
efficiency of the enterprise [58-61]. Although the installation of 
solar panels in Ukraine is less popular than the installation of 
local SES. 

An interesting area is agro-photovoltaics - a symbiosis of solar 
energy and agriculture. Solar panels are installed not only on the 
roofs of greenhouses, but also over fields of berries, potatoes and 
grain crops. 

SolarPower Europe sees a threefold benefit in this technology: 
increased crop yields, reduced water consumption and renewable 
energy production [63, 67-71]. Agro-photovoltaics is seen in the 
EU as an important tool on the path to carbon neutrality. 

Agriculture is the sector that has the most negative impact on the 
environment and climate change, through methane emissions 
from livestock in particular. The greenhouse effect of methane is 
25 times higher than that of carbon dioxide [65].  
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Enterprises reduce the negative impact of livestock waste by 
producing biogas or electricity from it. In addition to livestock 
waste, crop waste is also used to produce "green" heat and 
electricity. 

Ukraine as an agrarian country has significant potential for the 
construction of such projects, but their cost is much higher 
compared to solar and wind energy technologies. 

4.2 Purchase of "Green" Electricity under Direct Contracts 
from the Producer 

The amount of electricity that an enterprise can obtain from RES 
facilities installed to meet its own needs is usually insignificant. 

The most effective and widespread way in the world to achieve a 
greater share of consumption of "green" electricity by the 
company is entering into long-term corporate contracts for the 
sale of electricity (PPA – power purchase agreement). 

The buyer and the producer of RES record the cost of electricity 
produced for the period of the contract (usually 10-15 years) 
[14]. The owner of the power plant produces and supplies energy 
to the buyer's place of consumption through its own networks. 
For example, railways are big consumers of electricity. 

In 2017, the Dutch railway company NS became the first 
company in the world whose trains run on energy from wind 
farms, giving its passengers the opportunity to make CO2-
neutral trips. 

NS consumes about 1.2 TW of electricity per year. NS has 
entered into a direct electricity supply contract with Eneco for 
the amount of consumption. 

French railway SNCF Voyageurs plans to consume 40-50% of 
electricity from renewable sources by 2025. They have recently 
signed a 20-year contract to supply electricity from a solar power 
plant under construction. 

4.3 Do Corporate PPAs Work in Ukraine? 

Over the last ten years, the development of solar energy has been 
gained due to the "green" tariff. However, the situation is 
changing. In 2020-2021, the state complicated significantly the 
development of large-scale commercial projects. 

Reducing the level of the "green" tariff, the introduction of strict 
rules of liability for imbalances and violations of payment 
guarantees for purchased electricity have made solar energy 
unattractive to investors [34]. 

Nevertheless, solar energy technologies are becoming more 
attractive to consumers amid rising electricity costs and 
declining equipment costs. In particular, so-called corporate 
PPAs or direct electricity supply contracts are becoming 
increasingly popular. 

Under the terms of such a supply, the producer of "green" 
electricity can sell it directly to the consumer under a bilateral 
contract of sale [66]. 

For such a supply electrical networks of transmission system 
operators or the so-called direct line from the power plant to the 
consumer's facility can be used. However, such activities have a 
number of shortcomings and obstacles for consumers and 
producers of electricity. 

First, in order to conclude a bilateral contract for the sale of 
electricity, the consumer must obtain the status of a participant 
in the electricity market, take responsibility for imbalances and 
other related responsibilities [16]. Violation of these rules can 
lead to significant penalties and disruptions to electricity supply. 
This significantly increases the administrative burden and may 
only be relevant for large organisations. 

Secondly, the cost of electricity will take into account the tariffs 
of electricity transmission organisations (NEC "Ukrenergo" and 
oblenergo) for distribution and transmission services. 

Third, the implementation of such projects will require the 
connection of the station to the grid, which involves additional 
financial (payment for connection services) and organisational 
(approval of the feasibility study, technical conditions, project) 
costs. 

Nevertheless, investments in generating capacity at consumer 
facilities can be realised. 

To do this, partners can use the energy service agreement. Under 
this mechanism, the investor can install generating equipment 
and connect it directly to the consumer's facility. 

The consumer will pay for the amount of savings, i.e. for the 
amount of reduction in electricity consumption under the main 
contract concluded with the electricity supplier. 

The cost of such "negligence", i.e. energy savings, can be set by 
agreement of the parties at a discount from the market value of 
electricity. 

What will the parties gain from the implementation of this 
mechanism? 

Consumer: 
 Receives cheaper electricity; 
 Retains the ability to purchase electricity from its own 

electricity supplier; 
 is not responsible for imbalances. 
 
Investor: 
 Receives stable terms and a fixed value of the contract for 

the long term; 
 Reduces the cost of connecting the power plant to the grid. 
 
In view of this, in the coming years we expect an increase in the 
number of such agreements in Ukraine for commercial real 
estate, shopping centres and industrial facilities that have 
significant electricity consumption and an area sufficient to 
accommodate generating equipment [15]. 

To achieve the goals of decarbonisation of the corporate PPA 
model will not be enough. The main part of the energy transition 
should be based on the development of industrial RES facilities. 
However, the unification of the mechanism of corporate [74-76] 
contracts for the purchase and sale of electricity will provide a 
significant contribution to the decarbonisation of Ukraine's 
economy. 

4.4 For the "Green" Energy Transition, over 2 Billion Tons 
of Steel will be Required and the Interaction of Business with 
the State 

The "green" energy transition is a global trend in climate and 
economic policy, which entails the need for a radical 
restructuring of entire industries. The role of metallurgy in this 
process is very important, since key decisions for achieving 
carbon neutrality in energy, construction, transport and 
mechanical engineering are based on the use of steel. According 
to the GMK Center, the implementation of plans for a global 
"green" energy transition in various industries by 2050 will 
require at least 2 billion tons of steel. Experts spoke about this at 
the round table "Features of the" green "energy transition and the 
role of metallurgy", organised by the GMK Center. 

Due to the green energy transition, existing sectors of the 
economy will change their appearance. The construction, 
transport, energy and industrial sectors must be completely 
rebuilt, which will change the structure of the economy. This is 
impossible without metallurgy as a steel producer. The green 
transition requires green steel. In other words, metallurgy needs 
decarbonisation, but the decarbonisation of other industries 
depends on metallurgy. For a "green" energy transition, the 
consistency of state policy is very important, since the 
implementation of environmental goals is always the result of 
interaction between the state and business. 
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At the Ministry of Energy level, there are at least three "green" 
transition projects [35]. First, the KPMG consulting company is 
developing a National Energy Strategy. It is assumed that by the 
end of the year decisions on market models, incentives, balances 
will be known, and a forecast for the production and 
consumption of electricity will be formed. Second, consultancy 
Roland Berger is developing a draft National Hydrogen Strategy. 
The third project is related to updating the plan for the 
development of renewable energy, which is being written by one 
of the industry associations [36]. 

Several projects are moving towards converging on one point, in 
fact, laying the foundation for a nationwide strategy for a 
"green" energy transition. The approach to energy strategy in 
Ukraine is strongly biased towards energy independence. 

4.5 "Green" Energy 

All industries need green electricity to reduce СО2

According to the GMK Center, the global energy sector will 
need 1.7 billion tons of steel for the "green" transition. This 
compares to current annual global steel production. The 
development of almost all areas of renewable energy and 
distribution networks is based on the use of steel. 

 emissions. 
The IEA predicts a 2.7- fold increase in electricity production by 
2050. By this time, almost 90% of electricity will be produced 
on the basis of renewable resources, which will create additional 
demand for steel for the construction of renewable energy 
facilities [20]. 

Steel is used for the production of photovoltaic panels, pumps, 
tanks, heat exchangers in solar power plants, for the manufacture 
of power transmission towers in distribution and supply systems. 
Steel is also a basic material in renewable energy, where it is 
used, for example, for the manufacture of wind turbine masts. 
According to GMK Center’s estimation, in 2021-2050 solar 
energy will need 566 million tons of steel, and wind energy – 
1,129 million tons. 

Now the share of "green" generation in the total energy mix 
reaches 8%, if we talk exclusively about the sun and wind. If we 
also add a hydropower component, then the share of renewable 
energy sources will be 12%. The energy strategy of Ukraine has 
a more ambitious long-term goal: by 2035, "green" energy 
should account for 25% of primary energy consumption.  

The construction of new renewable energy facilities is 
impossible without investment in this industry. Attraction of 
investments, in turn, depends on the creation of transparent 
regulatory conditions, clear and equal rules of the game for all, 
and the fulfilment of government obligations to investors [72]. 

The government's position, recorded in the second nationally 
determined contribution to the Paris Climate Agreement, is that 
СО2

4.6 "Green" Hydrogen 

 emissions are supposed to be reduced only by reducing the 
use of coal. The development of alternative, "green" energy is 
considered to be quite a complex topic. When we have a 
dialogue between market players and the government, "green" 
energy will develop much faster. 

Although Ukraine has declared its desire to occupy the niche of a 
producer of "green" hydrogen for the European market, the 
implementation of these plans is still a question. To produce 
"green" hydrogen, "green" electricity is needed, however so far 
too little of it is being produced [24]. 

Hydrogen produced with the use of atomic energy, which could 
be produced by Ukraine – conditionally "yellow" – is not 
required by Europe. France, which also has a lot of nuclear 
power, is quite capable of producing it there. Therefore, they are 
ready to receive from us only "green" hydrogen, which will be 
produced using renewable energy sources. 

The second problem that can impede the implementation of 
plans for the supply of new fuel to Europe is the lack of suitable 

distribution channels [42]. The transportation of gas-hydrogen 
mixtures and hydrogen through the Ukrainian gas transmission 
system is practically impossible from the point of view of 
hydraulics. There will be a loss of resource on the way of 
pumping and other phenomena associated, for example, with gas 
withdrawal. The mode of movement of the gas-hydrogen 
mixture will be influenced by the groups of gas distribution 
networks and gas outlets connected to the main gas pipeline 
system. Then we will have to compensate for the pressure loss in 
the gas pipeline branch by the corresponding injection pressure 
of the hydrogen itself. These are very complex calculations that 
need to be constantly optimized. 

According to Naftogaz's calculations, the use of pipelines for 
transporting gas-hydrogen mixtures and hydrogen is possible 
only if consumers' access to the gas transmission system is 
limited, and the length of the pipeline itself does not exceed 50-
70 km. 

But, probably, in the near future, hydrogen as a fuel may not be 
needed. Hydrogen technologies and carbon dioxide capture, 
which are now being actively discussed in our space and with 
which energy transformation is mostly associated with us, are 
just components of the strategy of global corporations, along 
with other measures. According to our observations, hydrogen is 
considered when electrification is impossible. Or when it is not 
possible to reduce emissions in other ways. That is, when other 
measures have not worked. 

4.7 "Green" Building 
 
A study by the GMK Center says construction and real estate are 
the world's top sources of greenhouse gas emissions. They 
account for 38% of global emissions, with construction and 
production of building materials accounting for 10% (3.5 billion 
tons of СО2). Another 28% of emissions (10 billion tons of 
СО2

 

) are generated during the operation of buildings (operating 
emissions) as a result of energy consumption for heating, air 
conditioning, lighting, etc. [22]. In the coming years, significant 
efforts and investments will be directed to reduce emissions in 
this direction. The IEA expects construction sector emissions to 
fall by 50% by 2030 to meet its carbon neutrality targets. And by 
2050, operating emissions should be reduced to zero. 

It is possible to reduce emissions in construction and real estate 
by renovating and extending the use of existing buildings, using 
materials produced with lower emissions, using materials that 
can be recycled, and increasing the energy efficiency of 
buildings [40]. 
 
Recently, the concept of ZEB (zero energy building) is gaining 
popularity. These are buildings that generate as much energy as 
they consume, or even more. The concept envisages the 
application of a number of energy efficiency solutions together 
with renewable energy facilities. Moreover, these solutions are 
based on the use of steel for fastening solar panels, steel window 
systems, energy piles, sandwich panels, and so on. 
 
The main part of operating emissions from buildings is indirect 
emissions [73]. Therefore, there is an alternative in the 
development of energy efficiency in buildings – the development 
of renewable energy. In other words, if the energy used by 
buildings during operation is "green", then the indirect emissions 
of buildings will be zero. 
 
Investments in energy efficiency in buildings and the 
construction of “carbon neutral buildings” provide high returns 
at the macro level, much higher than the return on renewable 
energy: $ 1 million investments in energy efficient buildings 
creates 15 workplaces, and $ 1 million invested in renewable 
energy – only 2- 3 workplaces. 
 
4.8 "Green" Projects 
 
In the post-Soviet space, the main problem of environmental 
projects is the insufficient level of their elaboration. According 
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to experts, this is why it is difficult to find funding for such 
projects. 
 
In Ukraine and in the post-Soviet space, there are much fewer 
opportunities than, for example, in North-Western Europe [28]. 
But here, too, there is a number of organisations that are already 
confirming their interest in financing these projects. At the same 
time, they emphasise that the issue of financing is not a matter of 
finance. It is a matter of maturity and project readiness. 
Unfortunately, the projects that we see in the post-Soviet space 
look just like presentations on paper without relevant data, 
without models. 
 
The topic of financing is considered at the highest level. We 
recently had a focused dialogue with the EU, and the key issue 
was the formation of a platform for financial instruments [77]. It 
was decided how Ukraine and the EU could participate in 
projects to decarbonise the economy. Unfortunately, this 
mechanism will not work without quality projects. The design 
and development of projects is the only way to get funding. 
 
There are other difficulties in obtaining financing for energy 
transformation projects [78]. Among them: technological and 
economic uncertainty associated with innovative technologies, a 
long planning horizon, the need to involve various partners and a 
whole pool of funding parties in the project, which creates 
difficulties in coordination between them. Equipment delivery 
times are also of great importance – they can reach 18 months. 
 
A powerful inflow of investments and the rapid pace of 
development of alternative energy have given rise to serious 
expectations among some analysts and politicians in a confident 
victory step for it and the "green" economy as a whole in the 
coming decades [29]. This is evidenced by numerous reports and 
forecasts, including specialised UN organisations, prepared with 
the participation of international experts, governing bodies and 
scientific structures of both developed and developing countries. 
 
5 Conclusion 
 
The development of alternative energy is gaining momentum in 
the world. Scientists are developing new technologies to help 
improve the efficiency of renewable energy, and the industry has 
a long-term perspective. An important argument in favor of the 
development of alternative energy is that it is actively 
developing in many countries of the world, including developed 
and developing countries. The dynamics of the development of 
alternative energy is predetermined by a number of factors, first 
of all, the preservation of the priority of ensuring the energy 
security of the countries-importers of fossil fuels, which are the 
leaders of the world economy. 
 
An important role is played by the powerful multiplicative and 
anti-crisis effect of alternative energy. With regard to the 
multiplying effect, it is necessary to highlight the connecting and 
stimulating role of innovative environmentally friendly 
technologies that make up the production and technological basis 
of this energy sector. 
 
Ukraine needs a transition to alternative energy. The main forms 
of renewable energy development are projects implemented by 
public and private enterprises, or in the form of public-private 
partnerships. This will make it possible to implement the 
following conceptual principles: solving the problem of energy, 
economic, social and political tension in the state; balancing the 
country's fuel and energy balance; ensuring environmental 
protection; reducing the likelihood of environmental disasters; 
creation of new workplaces; stimulation of secondary effective 
funds through the development of other industries, the creation 
of intellectual property. 
 
Literature: 
 
1. Adom, P.K., Amuakwa-Mensah, F., Agradi, M.P., & 
Nsabimana, A. (2021). Energy poverty, development outcomes, 
and transition to green energy. Renew. Energy , 178, 1337–1352.  

2. Akimova, L., Akimov, O., & Liakhovich, O. (2017). State 
regulation of foreign economic activity. Scientific Bulletin of 
Polissia, 4(12), P. 1, 98-103. DOI: 10.25140/2410-9576-2017-1-
4(12)-98-103. 
3. Akimova, N., & Akimova, Al. (2018). Text Understanding 
as a Special Kind of Understanding. Psycholinguistics, 24(1), 
27-46. DOI:  https://doi.org/10.31470/2309-1797-2018-24-1-27-
46. 
4. Andros, S., Akimov, O., Akimova, L., Chang, S., & Gupta, 
S. K. (2021). Scenario Analysis of the Expected Integral 
Economic Effect from an Innovative Project. Marketing and 
Management of Innovations, 3, 237-251. http://doi.org/10.21 
272/mmi.2021.3-20. 
5. Andros, S., Akimova, L., & Butkevich, O. (2020). 
Innovations in management of banks deposit portfolio: structure 
of customer deposit. Marketing and Management of Innovations, 
2, 206-220. DOI: 10.21272/MMI.2020.2-15. 
6. Avenston. (2019). Solar Energy in Ukraine.  Available 
at: https://avenston.com/articles/solar/. 
7. Avenston. (2021). Solar Market Prospects for 2021–2025. 
Solar Power Europe. Available at: https://avenston.com/artic 
les/global-solar-outlook-2021-2025/. 
8. Bashtannyk, A., Akimova, L., Kveliashvili, I., 
Yevdokymov, V., Kotviakovskyi, Y., & Akimov, O. (2021). 
Legal bases and features of public administration in the budget 
sphere in Ukraine and foreign countries. Ad Alta: Journal of 
interdisciplinary research, 1(1), XVIII, 63-68. 
9. Bashtannyk, A., Lozytska, I., Torchynyuk, V., Iukhno, I., 
Shvets, K., & Karpa, M. (2021). Peculiarities of regulating the 
activity of public authorities in the conditions of constitutional 
changes: on the example of the system of judicial authorities. Ad 
Alta: Journal of interdisciplinary research, 11(2), XXI, 60-66. 
10. Bilan, Y., Streimikiene, D., Vasylieva, T., Lyulyov, O., 
Pimonenko, T., & Pavlyk, A. (2019). Linking between 
Renewable Energy, CO2 Emissions, and Economic Growth: 
Challenges for Candidates and Potential Candidates for the EU 
Membership. Sustainability, 11, 1528.  
11. Bobrovska О., Lysachok A., Kravchenko T., Akimova L, & 
Akimov O. (2021). The current state of investment security in 
Ukraine in the context of covid-19 and its impact on the financial 
and economic situation of the state. Collection of scientific 
papers Financial and Credit Activity-Problems of Theory and 
Practice, 1(36), 233-242.  DOI: 10.18371/FCAPTP.V1I36.227 
770. 
12. Denysov, O., Litvin, N., Lotariev, A., Yegorova-Gudkova, 
T., Akimova, L., & Akimov, O. (2021). Management of state 
financial policy in the context of the Covid-19 pandemic.  Ad 
Alta: Journal of interdisciplinary research, 11(2), XX, 52-57. 
13. Dudeck, K.E., & Grebski, W. (2013). Portable photovoltaic 
laboratory for in-service teacher workshops. Proceedings of the 
Annual Conference American Society for Engineering 
Education, Atlanta, GA, USA, 23–26 June 2013.  
14. Ecodia. (2021). Renewable Energy Is the Key to Saving the 
World from Climate Change. Available at: https://ecoactio 
n.org.ua/vidnovliuvana-enerhia-poriatunok-vid-zminy-klima 
tu.html?gclid=EAIaIQob ChMIv. 
15. Ecological Portrait of a Citizen of Ukraine. (2018). Society, 
Environment Resource and Analysis Centre. September 2018. 
Available at: https://www.rac.org.ua/uploads/content/482/file 
s/webenvportraitfullversion2018.pdf. 
16. Ermolaev, D. (2021). Platform transformations in the 
Energy Market. Strategy Group Sofia. Event Horiz,  2. Available 
at: https://sg-sofia.com.ua/new-energy-order-and-platform-
capitalism. 
17. Filippova, V., Lopushynskyi, I., Artemyev, O., Maltsev, U., 
Sikorskyi, M., & Andrievskyi, O. (2021). Mechanisms of 
interaction between the state and territorial communities in the 
management of assets. Ad Alta: Journal of interdisciplinary 
research, 11(1), XVIII. 57-62. 
18. Gavkalova, N., Lola, Y., Dzenis, V., & Dzenis O. (2020). 
Measuring the Consumers Information Skills in A Digital 
Supply Chain. Estudios de Economía Aplicada, 
19. Gavkalova, N.L., Kolupaieva, I.V., & Zine M. Barka. 
(2017). Analysis of the efficiency of levers in the context of 
implementation of the state regulatory policy. Economic Annals–
XX, 165(5–6). 41–46. 

4(38), 11. 

- 57 -

https://publons.com/journal/65117/scientific-bulletin-of-polissia/�
https://publons.com/journal/65117/scientific-bulletin-of-polissia/�
https://doi.org/10.25140/2410-9576-2017-1-4(12)-98-103�
https://doi.org/10.25140/2410-9576-2017-1-4(12)-98-103�
https://publons.com/publon/27459360/�
https://publons.com/publon/27459360/�
https://doi.org/10.31470/2309-1797-2018-24-1-27-46�
https://doi.org/10.31470/2309-1797-2018-24-1-27-46�
https://publons.com/publon/32877862/�
https://publons.com/publon/32877862/�
https://doi.org/10.21272/MMI.2020.2-15�
https://avenston.com/articles/solar/�


A D  A L T A   J O U R N A L  O F  I N T E R D I S C I P L I N A R Y  R E S E A R C H  
 

 

20. Grębosz-Krawczyk, M., Zakrzewska-Bielawska, A., & 
Flaszewska, S. (2021). From Words to Deeds: The Impact of 
Pro-Environmental Self-Identity on Green Energy Purchase 
Intention. Energies, 14, 5732.  
21. Harafonova, O., Zhosan, G., & Akimova, L. (2017). The 
substantiation of the strategy of social responsibility of the 
enterprise with the aim of providing efficiency of its activities. 
 Marketing and Management of Innovations, 3, 267 – 279. 
DOI: 10.21272/MMI.2017.3-25. 
22. Honcharuk, V. (2020). Energy independence as a socio-
economic phenomenon. Econ. State , 8, 72. Available 
at: https://www.economy.in.ua/pdf/8_2020/15.pdf.  
23. Idris I.O., Mensah E. A., &

24. Idzikowski, A., & Cierlicki, T. (2021). Economy and energy 
analysis in the operation of renewable energy installations – A 
case study. Prod. Eng. Arch., 27, 90–99.  

 Gavkalova N. L. (2021). The 
evidence of politics in trans-fatty acid regulation in Mexico. 
Salud publica de Mexico, 63(2), 268-273. 

25. Isaieva, N., Akimova, А., Akimova, A.,

https://doi.org/10.31470/2309-1797-2021-30-2-85-103

 & Chernyshova, S. 
(2021). Lesya Ukrainka’s Poetry in Chinese Translation: 
Psycholinguistics, 30(2), 85-103. DOI: 

. 
26. Kalyayev, A., Efimov, G., Motornyy, V., Dzianyy, R., & 
Akimova, L. (2019). Global Security Governance: Conceptual 
Approaches and Practical Imperatives. Proceedings of the 33rd 
International Business Information Management Association 
Conference, IBIMA 2019: Education Excellence and Innovation 
Management through Vision 2020, 10-11 April 2019, Spain, 
Granada, 4484-4495. 
27. Karpa, M., Akimova, L., Akimov, O., Serohina, N., 
Oleshko, O., & Lipovska, N. (2021). Public administration as a 
systemic phenomenon in society. Ad Alta: Journal of 
interdisciplinary research, 11(1), XV, 56-62. 
28. Karpenko, L., Serbov, M., Kwilinski, A., Makedon, V., & 
Drobyazko, S. (2018). Methodological platform of the control 
mechanism with the energy saving technologies. Acad. Strateg. 
Manag. J., 17, 1–7.  
29. Klyapovskiy, S., Zheng, Y., You, S., & Bindner, H.W. 
(2021). Optimal operation of the hydrogen-based energy 
management system with P2X demand response and ammonia 
plant. Appl. Energy, 304, 117559.  
30. Kostiukevych, R., Mishchuk, H., Zhidebekkyzy, A., 
Nakonieczny, J., & Akimov, O. (2020). The impact of European 
integration processes on the investment potential and 
institutional maturity of rural communities. Economics and 
Sociology, 13(3), 46-63. DOI:10.14254/2071-789X.2020/13-3/3. 
31. Kryvtsova, O., Karpa, M., Shvets, K., Lopatin, S., 
Yepryntsev, P., & Kryvtsova, V. (2021). Universally recognized 
and national principles of competence of civil servants as a basis 
for legal provision of information security: the experience of the 
European Union.  Ad Alta: Journal of interdisciplinary research, 
11(2), XXI, 48-53. 
32. Kudrya, S. (2015). State and prospects of development of 
renewable energy in Ukraine. Based on a scientific report at a 
meeting of the Presidium of the National Academy of Sciences 
of Ukraine on October 7, 2015. Bull. Natl. Acad. Sci. Ukr., 12, 
19–26. Available at: https://www.ive.org.ua/wpcontent/upload 
s/Visn_12_2015_6.pdf . 
33. Kuzior, A., & Lobanova, A. (2020). Tools of Information 
and Communication Technologies in Ecological Marketing 
under Conditions of Sustainable Development in Industrial 
Regions (Through Examples of Poland and Ukraine). J. Risk 
Financ. Manag., 13, 238.  
34. Kuzior, A., Kwilinski, A, & Hroznyi, I. (2021). The 
Factorial-Reflexive Approach to Diagnosing the Executors’ and 
Contractors’ Attitude to Achieving the Objectives by Energy 
Supplying Companies. Energies, 14, 2572.  
35. Kwilinski, A., & Kuzior, A. (2020). Cognitive Technologies 
in the Management and Formation of Directions of the Priority 
Development of Industrial Enterprises. Manag. Syst. Prod. 
Eng., 28, 133–138.  
36. Lahlou, Y., Hajji, A., & Aggour, M. (2021). Development 
of a Management Algorithm for a Compact Photovoltaic—Wind 
Turbine System. Lect. Notes Electr. Eng., 745, 711–721.  
37. Levytska, S., Krynychnay, I., Akimova, A., & Kuzmin, O. 
(2018). Analysis of business entities' financial and operational 

performance under sustainable development Financial and 
credit activity: problems of theory and practice, 25(2), 122–127. 
DOI: 10.18371/FCAPTP.V2I25.136476. 
38. Levytska, S., Pavlov, C., Kupchak, V., & Karpa, M. (2019). 
The role of accounting in providing sustainable development and 
national safety of Ukraine. Financial and credit activity: 
problems of theory and practice, 30(3), 64-70.  
DOI: 10.18371/FCAPTP.V3I30.179501. 
39. Levytska, S.O., Akimova, L.M., Zaiachkivska, O.V., Karpa, 
M.I., & Gupta, S.K. (2020). Modern analytical instruments for 
controlling the enterprise financial performance. Financial and 
Credit Activity-Problems of Theory and Practice, 2(33), 314-
323. DOI: 10.18371/FCAPTP.V2I33.206967. 
40. Liobikienė, G., & Dagiliūtė, R. (2021). Do positive aspects 
of renewable energy contribute to the willingness to pay more 
for green energy? Energy, 231, 120817.  
41. Liubkina, O., Murovana, T., Magomedova, A., Siskos, E., & 
Akimova, L. (2019). Financial instruments of stimulating 
innovative activities of enterprises and its improvements. 
Marketing and Management of Innovations, 4, 336-352.  
DOI: 10.21272/MMI.2019.4-26. 
42. Lu, M., Fu, G., Osman, N.B., & Konbr, U. (2021). Green 
energy harvesting strategies on edge-based urban computing in 
sustainable internet of things. Sustain. Cities Soc., 75, 103349.  
43. Lyulyov, O., Pimonenko, T., Kwilinski, A., Dzwigol, H., 
Dzwigol-Barosz, M., Pavlyk, V., & Barosz, P. (2021). The 
Impact of the Government Policy on the Energy Efficient Gap: 
The Evidence from Ukraine. Energies, 14, 373.  
44. Lyulyov, O., Pimonenko, T., Kwilinski, A., Us, Y., 
Arefieva, O., Akimov, O., & Pudryk, D. (2020). Government 
Policy on Macroeconomic Stability: Case for Low-and Middle-
Income Economies. Proceedings of the 36th International 
Business Information Management Association (IBIMA). ISBN: 
978-0-9998551-5-7. Dated on November, 4-5, 2020. Granada, 
Spain, 8087-8101. 
45. Marchenko, A., Akimova, L., & Akimov, O. (2021). The 
current state of ensuring the effectiveness of coordination of 
anticorruption reform. Ad Alta: Journal of interdisciplinary 
research, 11(2), XX, 78-83. 
46. Mihus, I., Koval, Y., & Dmitrenko, V. (2020). Improvement 
of the methodological approach to assessing the impact of public 
governance on ensuring the economic security of the state. 
Financial and Credit Activity-Problems of Theory and Practice, 
4(35), 180-190. DOI: https://doi.org/10.18371/fcaptp.v4i35 
.221969. 
47. Mishchuk, H., Bilan, S., Yurchyk, H., Akimova, L., & 
Navickas, M. (2020). Impact of the shadow economy on social 
safety: The experience of Ukraine. Economics and Sociology, 
13(2), 289-303. DOI:10.14254/2071-789X.2020/13-2/19. 
48. Mlaabdal, S., Chygryn, O., Kwilinski, A., Muzychuk, O., & 
Akimov, O. (2020). Economic Growth and Oil Industry 
Development: Assessment of the Interaction of National 
Economy Indicators. Proceedings of the 36th International 
Business Information Management Association (IBIMA). 8102-
8114. 
49. Mokhova, І., Dragan І., Коzyrieva О., Gavkalova Н., & 
Dubovik А. (2021). Financing the process of providing public 
services in the public sector of Ukraine in the conditions of 
informatization. Financial and Credit Activity: Problems of 
Theory and Practice, 4(39), 77–86. https://doi.org/10.1837 
1/.v4i39.241293. 
50. Mordvinov, O., Kravchenko, T., Vahonova, O., Bolduiev, 
M., Romaniuk, N., & Akimov, O. (2021). Innovative tools for 
public management of the development of territorial 
communities.  Ad Alta: Journal of interdisciplinary research, 
11(1), XVII, 33-37. 
51. Obolenskyi, O., Shchokin, R., Romanenko, Y., & Zhukova, 
I. (2020). Current trends of public management in the modern 
world: economic and organizational aspects. Financial and 
Credit Activity: Problems of Theory and Practice, 3(34), 413–
420. DOI: ttps://doi.org/10.18371/fcaptp.v3i34.215586. 
52. Oliinyk, O., Bilan, Y., Mishchuk, H., Akimov, O., & Vasa, 
L. (2021). The Impact of Migration of Highly Skilled Workers 
on The Country’s Competitiveness and Economic Growth. 
Montenegrin Journal of Economics, 17, 3, 7-19.  DOI: 
10.14254/1800-5845/2021.17-3.1. 

- 58 -

https://publons.com/publon/3287279/�
https://publons.com/publon/3287279/�
https://publons.com/publon/3287279/�
https://publons.com/journal/64584/marketing-and-management-of-innovations/�
https://doi.org/10.21272/MMI.2017.3-25�
https://www.economy.in.ua/pdf/8_2020/15.pdf�
https://doi.org/10.31470/2309-1797-2021-30-2-85-103�
https://publons.com/publon/17854837/�
https://publons.com/publon/17854837/�
https://doi.org/10.18371/FCAPTP.V2I25.136476�
https://publons.com/publon/27362607/�
https://publons.com/publon/27362607/�
https://doi.org/10.18371/FCAPTP.V3I30.179501�
https://doi.org/10.18371/FCAPTP.V2I33.206967�
https://publons.com/publon/28592784/�
https://publons.com/publon/28592784/�
https://doi.org/10.21272/MMI.2019.4-26�


A D  A L T A   J O U R N A L  O F  I N T E R D I S C I P L I N A R Y  R E S E A R C H  
 

 

53. Onyshchuk, S., Filippova, V., Borshch, H., Vasylchyshyn, 
O., & Iakobchuuk, V. (2020). Innovative solutions of improving 
efficiency in public management. Revista San Gregorio. Special 
Edition-2020, 42, 215-223. 
54. Osadcha, O., & Akimov, O. (2018). Improving accounting 
management via benchmarking technology. Financial and 
Credit Activity-Problems of Theory and Practice, 1(24), 64-70.  
DOI: 10.18371/FCAPTP.V1I24.128340. 
55. Osadcha, O., Bashtannyk, V., Kondratska, N., & Fedyna, C. 
(2020). Formation of the system of financial-information support 
of environmentally-oriented management of the enterprise. 
Financial and credit activity: problems of theory and practice, 
32(1), 434–443. DOI: 10.18371/FCAPTP.V1I32.200606. 
56. Osadcha, O.O., Akimova, A.O., Hbur, Z.V., & Krylova, I.I. 
(2018). Implementation of accounting processes as an alternative 
method for organizing accounting. Financial and credit activity: 
problems of theory and practice, 27(4), 193–200. 
DOI: 10.18371/FCAPTP.V4I27.154194. 
57. Pavlyuk, O. (2020). Germany Produced More Green Energy 
than Non-Green Energy for the First Time in Its History. 
Economy. Hromadske. Available at: https://hromadske.ua/ 
posts/upershe-v-istoriyi-nimechchini-zelenoyi-energetiki-
virobili-bilshe-nizh-nezelenoyi. 
58. Reinska, V., Akimov, O., & Karpa, M. (2018). Tax 
preferences and their influence on the investment in Ukraine. 
Financial and Credit Activity-Problems of Theory and Practice, 
3(26), 91-101. DOI: 10.18371/FCAPTP.V3I26.144117. 
59. Rumyk, I., Laptev, S., Seheda, S., Akimova, L., Akimov, 
O., & Karpa, M. (2021). Financial support and forecasting of 
food production using economic description modeling methods. 
Financial and Credit Activity: Problems of Theory and 
Practice, 5(40), 248–262. DOI:  https://doi.org/10.18371/ 
fcaptp.v4i35.245098. 
60. Shpektorenko, I., Vasylevska, T., Bashtannyk, A., 
Piatkivskyi, R., Palamarchuk, T., & Akimov, O. (2021). Legal 
bases of public administration in the context of European 
integration of Ukraine: questions of formation of a personnel 
reserve. Ad Alta: Journal of interdisciplinary research, 11(1), 
XVIII, 76-81. 
61. Smyrnova, I., Akimov, O., Krasivskyу, O., Shykerynets, V., 
Kurovska, I., Hrusheva, A., & Babych, A. (2021). Analysis of 
the Application of Information and Innovation Experience in the 
Training of Public Administration Specialists. IJCSNS 
International Journal of Computer Science and Network 
Security, 21, 3, March 2021, 120-126. 
62. State Agency for Energy Efficiency and Energy Saving of 
Ukraine (Hereinafter Referred to as SAEE). (2020). Public 
Report, 13–14. Available ate: https://www.kmu.gov.ua/ 
storage/app/sites/1/17-civik-2018/zvit2020/zvit-2020-derjenerve 
fekt-2.pdf. 
63. Sysoieva, I., Poznyakovska, N., Miklukha, O., Akimova, 
L., & Pohrishchuk, B. (2021). Social innovations in the 
educational space as a driver of economic development of 
modern society. Financial and Credit Activity: Problems of 
Theory and Practice, 3(38), 538–548. DOI: https://doi.org/1 
0.18371/fcaptp.v3i38.237486. 
64. Tan, H., Li, J., He, M., Li, J., Zhi, D., Qin, F., & Zhang, C. 
(2021). Global evolution of research on green energy and 
environmental technologies: A bibliometric study. J. Environ. 
Manag., 297, 113382.  
65. Top 5 Expected Changes in Green Energy in 2021. (2021). 
ECO Generation. 2021. Available at: https://generacia.org.ua/ 
page20757059.html. 
66. Ulewicz, R., Siwiec, D., Pacana, A., Tutak, M., & Brodny, 
J. (2021). Multi-Criteria Method for the Selection of Renewable 
Energy Sources in the Polish Industrial Sector. Energies, 14, 
2386.  
67. Venediktov, V., Boiko, V., Kravchenko, I., Tyshchenko, O., 
Akimova, L., & Akimov, O. (2021). European standards of 
mediation in civil disputes and their implementation in Ukraine: 
theory and practice. .  Ad Alta: Journal of interdisciplinary 
research, 11(2), XXI, 25-29. 
68. Voronenko, M. Naumov, O. Naumova, L. Topalova, E. 
Filippova V. & Lytvynenko V. (2020). Analysis of the 
Effectiveness of an Investment Project Using Statistical 
Bayesian Networks, 10th International Conference on Advanced 

Computer Information Technologies (ACIT), 408-411. DOI: 
10.1109/ACIT49673.2020.9208982. 
69. Yakymchuk, A.Y., Valyukh, А.М., & Akimova, L.M. 
(2017). Regional innovation economy: aspects of economic 
development. Scientific Bulletin of Polissia, 3(11), P.1, 170-178. 
DOI: 10.25140/2410-9576-2017-1-3(11)-170-178. 
70. Yakymchuk, А.Y., Akimova, L. M., & Simchuk, T.O. 
(2017). Applied project approach in the national economy: 
practical aspects. Scientific Bulletin of Polissia, 2(10), P.2, 170-
177. DOI: 10.25140/2410-9576-2017-2-2(10)-170-177. 
71. Yakymchuк, A.Y., & Semenova, Y.M. (2017). Investigating 
key trends of water resources attraction into economic turnover. 
Scientific Bulletin of Polissia, 1(9), P.2, 70-75. 
DOI: 10.25140/2410-9576-2017-2-1(9)-70-75. 
72. Yearbook of World Energy Statistics. (2021). The Share of 
Renewable Energy Sources in Electricity Production. 
Breakdown by Country (%). 2021. Available at: https://yearboo 
k.enerdata.ru/renewables/renewable-in-electricity-production-
share.html. 
73. Yin, W., Ming, Z., Wen, T., & Zhang, C. (2021). 
Photovoltaic curve management using demand response with 
long and short-term memory. Energy, 238, 121729. 
74. Zahorskyi, V., Lipentsev, A., Mazii, N., Bashtannyk, V., & 
Akimov, O. (2020). Strategic directions of state assistance to 
enterprises development in Ukraine: managerial and financial 
aspects. Financial and Credit Activity-Problems of Theory and 
Practice, 2(33), 452-462. DOI: https://doi.org/10.18371/fc 
aptp.v2i33.207230. 
75. Zahorskyi, V.S., Lipentsev, A.V., Yurystovska, N.Ya., 
Mazii, N.H., & Akimov, O.O. (2019). Financial and 
administrative aspects of small business development in 
Ukraine. Financial and Credit Activity-Problems of Theory and 
Practice, 3(30), 351-360.  DOI: https://doi.org/10.18371/ 
fcaptp.v3i30.179717. 
76. Zapara, S., Pronina, O., Lohvinenko, M., Akimova, L., & 
Akimov, O. (2021). Legal regulation of the land market: 
european experience and ukrainian realities.  Ad Alta: Journal of 
interdisciplinary research, 11(2), XXI, 18-24. 
77. Zhen, Y., Maragatham, T., & Mahapatra, R.P. (2021). 
Design and implementation of smart home energy management 
systems using green energy. Arab. J. Geosci, 14, 1–11.  
78. Ziabina, Y., Lyulyov, O., & Pimonenko, T. (2019). 
Development of green energy as a way to energy independence 
of the national economy: Experience of EU countries. Sci. Bull. 
Polissia, 19, 39–48. 
 
Primary Paper Section: A 
 
Secondary Paper Section: AE, AH  

- 59 -

https://publons.com/journal/64082/financial-and-credit-activity-problems-of-theory-a/�
https://publons.com/journal/64082/financial-and-credit-activity-problems-of-theory-a/�
https://doi.org/10.18371/FCAPTP.V1I24.128340�
https://publons.com/publon/32167929/�
https://publons.com/publon/32167929/�
https://doi.org/10.18371/FCAPTP.V1I32.200606�
https://publons.com/publon/21456688/�
https://publons.com/publon/21456688/�
https://doi.org/10.18371/FCAPTP.V4I27.154194�
https://hromadske.ua/%20posts/upershe-v-istoriyi-nimechchini-zelenoyi-energetiki-virobili-bilshe-nizh-nezelenoyi�
https://hromadske.ua/%20posts/upershe-v-istoriyi-nimechchini-zelenoyi-energetiki-virobili-bilshe-nizh-nezelenoyi�
https://hromadske.ua/%20posts/upershe-v-istoriyi-nimechchini-zelenoyi-energetiki-virobili-bilshe-nizh-nezelenoyi�
https://publons.com/journal/64082/financial-and-credit-activity-problems-of-theory-a/�
https://doi.org/10.18371/FCAPTP.V3I26.144117�
https://doi.org/10.25140/2410-9576-2017-1-3(11)-170-178�
https://publons.com/journal/65117/scientific-bulletin-of-polissia/�
https://doi.org/10.25140/2410-9576-2017-2-2(10)-170-177�
https://publons.com/journal/65117/scientific-bulletin-of-polissia/�
https://doi.org/10.25140/2410-9576-2017-2-1(9)-70-75�
https://publons.com/journal/64082/financial-and-credit-activity-problems-of-theory-a/�
https://publons.com/journal/64082/financial-and-credit-activity-problems-of-theory-a/�



