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 Introduction. European countries are at different stages
of transition to a new energy system due to different levels of
energy dependence, geographical conditions, and priorities of
national administration. The use of information technology and
innovative developments in the energy field allows for reducing
energy production costs, improving resource use efficiency,
reducing environmental impact, and ensuring energy security. 
Modern energy is reaching a new qualitative level due to
technology transfer and government policy. Such an energy
transition in the industry requires time, unfolding globalization
processes, implementing sustainable development strategy and
solving greening problems.  

Aim and tasks. The aim of the study is to assess the 
level of the economic base of technology transfer in the
creation and functioning of a new energy system based on the
principles of environmental safety of modern enterprises in 
EU countries. 

Results. The theoretical model is considered, which 
explains the essence and factors in the implementation of the new
energy system of production enterprises in the cross-section of 
the EU countries. The ranking of European countries is given
based on the calculation of the use of final electricity
consumption per dollar per capita and one percent of renewable
energy consumption minus the tax burden. Thus, some countries
already have significant indicators that indicate the effectiveness
of the transition to a new energy structure of their national
enterprises. And such results do not directly depend on the share
of the use of renewable energy sources and the reduction of the
use of coal. But the share of more than 60% of the use of
renewable energy and the significant tax burden placed on the
final household consumers of electricity are general signs of the
implementation of such a transition. Enterprises use such a
transition mechanism more effectively in EU countries, where
more than 60%. In economic terms, such transitions of 
enterprises are carried out at the expense of the lion's share of the
tax burden on electricity use by end consumers – households. 

Conclusions. The study of the economic basis of 
technology transfer in the creation and functioning of a new
energy system based on the principles of environmental safety of 
modern enterprises in EU countries is of great importance for
improving energy efficiency and achieving environmental safety
in the region as a whole. The research will be useful for
government bodies that are engaged in shaping energy policy, 
regulating the energy sector, and ensuring environmental safety. 
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1. Introduction.  

In connection with the growing global 
challenges related to climate change and 
exhaustible natural resources, more and more 
attention is being paid worldwide to the 
transition to a new energy system based on 
renewable energy sources and maximum energy 
efficiency. The transition to a new energy system 
is important for ensuring sustainable 
development and environmental safety. One of 
the key factors contributing to a successful 
transition to a new energy system is the transfer 
of technologies in the environmental safety 
system of enterprises. This means the transfer of 
technology, knowledge, and know-how in 
electricity generation and the use of renewable 
energy sources from advanced enterprises to less 
developed markets and countries. Technology 
transfer in the environmental security system is a 
complex and multifaceted process that requires 
interaction between states, the public, businesses, 
and research institutions. This process 
contributes to developing new technologies and 
markets, ensuring the economy's growth, and 
increasing the energy security of individual 
enterprises and the country. 

One of the successful examples of 
technology transfer to ensure environmental 
safety at enterprises is the use of wind power 
plants for electricity production. The countries of 
the European Union, in particular Denmark, 
Germany, and Spain, have successfully 
implemented projects for the construction of 
wind power plants, which allowed them to 
reduce their dependence on fossil fuels and 
reduce the level of carbon emissions into the 
atmosphere (CREA, 2021). 

Another successful example is the use of 
solar panels to generate electricity. For example, 
in Germany, companies install solar panels on 
the roofs of buildings and plots of land. Norway 
has ensured an almost complete replacement of 
traditional energy with alternative energy. Such 
solutions allow not only for reducing the 
environmental impact but also for reducing 
electricity costs. In addition, technology transfer 
in the environmental safety system can be 
successfully implemented using energy-efficient 
technologies and materials. For example, 
enterprises replace outdated equipment with new 
ones that meet energy efficiency requirements.  

This makes it possible to reduce energy 
consumption and reduce costs for its provision. 
All these examples show that technology transfer 
has become an effective tool for ensuring 
environmental safety at enterprises during the 
transition to a new energy system.  

In this study, there is an assessment of the 
level of the economic basis of technology 
transfer in the creation and functioning of a new 
energy system based on the principles of 
environmental safety of modern enterprises of 
EU countries.  

According to the goal, the proposed 
hypotheses are: 

1. Analysis of renewable energy as an 
effective direction for the development of a new 
energy system. 

2. Justification of the basic models of 
energy support for the functioning of the future 
enterprise, which is based on the principles of 
environmental safety, which is the result of the 
new energy transition. 

2. Literature review.  

The transfer of technologies in the 
environmental safety system of enterprises is an 
important aspect of the transition to a new 
energy system. New technologies allow 
enterprises to use more ecological and efficient 
production methods, which has a positive effect 
on the environment and reduces the negative 
impact on the climate (Peng & Zhou, 2017). 
However, the transition to new technologies can 
be difficult for many businesses, especially 
those that do not have the necessary experience 
or financial resources to implement them. In this 
situation, technology transfer may prove to be a 
necessary tool for ensuring the environmental 
safety of enterprises.  

Technology transfer can take many forms, 
including licensing, joint ventures, and 
collaboration between academic researchers and 
professionals (Xu et al., 2020). For example, an 
enterprise can purchase a license to use 
technology from another enterprise or 
organization to implement it in its production. A 
joint venture can be created for the development 
and production of new environmentally friendly 
technologies. One of the examples of successful 
technology transfer in the environmental 
security system is the transition to the use of 
renewable energy sources.  
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For example, in the USA and China, joint 
research centers were established where 
scientists shared experience and knowledge 
about solar cells and wind generators, which 
allowed to accelerate the development and 
commercialization of these technologies (Urban, 
2018; Zhou et al., 2021). This has led to a 
significant reduction in the cost of production 
and an increase in the efficiency of solar and 
wind installations, making them more 
affordable for commercial and household use 
(Franza et al., 2012). 

However, it must be taken into account 
that technology transfer can carry risks and 
cause problems. For example, new technologies 
may not match local conditions and 
requirements, which may lead to low efficiency 
and underutilization (Kulkarni et al., 2022). In 
addition, there is a risk of loss of privacy and 
intellectual property, which can affect the 
business models and revenues of organizations 
(Liu & Liang, 2011). 

In general, technology transfer is an 
important tool for ensuring the environmental 
safety of enterprises during the transition to a 
new energy system. It allows the use of more 
environmentally friendly and efficient 
production methods, positively affecting the 
environment and reducing the negative impact 
on the climate (Yan, 2022). However, for 
technology transfer to be successful, local 
conditions and requirements must be 
considered, and intellectual property and 
privacy must be protected. 

The problems of technology transfer in the 
environmental security system are studied in the 
works of scientists from various fields, such as 
ecology, technology, economics, management 
(Andersson and Stone, 2017; Peng & Zhou, 
2017; Zhou et al., 2021).  

The urgency of the problem of technology 
transfer in the environmental sphere is 
increasing. Thus, the main content of the study 
by Schmid et al. (2016) is an empirical analysis 
of the decarbonization strategies of large 
German enterprises in the context of the 
transition to a new energy system in the context 
of the study of approaches to decarbonization, 
their effectiveness and the relationship with 
business strategies.  

 
 

Key in the analysis is large enterprises in 
Germany implementing decarbonization 
strategies according to different business models 
such as innovation, energy efficiency, and 
emission reduction to ensure energy stability 
and security in the future. 

Scmid et al. (2016) analyze various 
aspects of the energy transition, including 
renewable energy generation, energy 
conservation, energy efficiency, electromobility, 
modern energy generation and storage 
technologies, and others. In the context of the 
study, socio-economic and political aspects of 
the energy transition and its impact on ecology 
and human health are also considered. 

Galan (2020) explores how managing the 
transition to a low-carbon economy can be 
implemented in developing countries using solar 
panels in Kenya as an example. The study 
analyzes various management strategies, 
including government regulation, policy 
agendas, and network effects, and discusses 
how these strategies can best be applied in 
specific contexts. The results of the research can 
be useful for the formation of a more effective 
policy to support the use of renewable energy 
sources in developing countries. 

A study by Lund et al. (2019) presents an 
overview of energy system flexibility measures 
that can ensure high levels of use of variable 
renewable energy sources such as wind and solar 
energy. In addition, different methods such as 
energy storage, off-season storage, and demand 
management technologies are considered and 
their advantages and disadvantages are analyzed. 
The main output is the scenarios in which these 
flexibility measures can be most effectively used 
depending on the characteristics of local energy 
markets and user requirements. 

Bhattarai et al. (2022) examine the 
relationship between energy transition and green 
finance based on a review of research on green 
finance and its impact on energy transition and 
explore different approaches to green finance 
such as green bonds and green lending. The 
study provides examples of successful green 
finance projects and the potential of green 
finance to support the energy transition in 
various sectors of the economy, such as 
industry, construction, and transport. 
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Xian et al. al. (2022) analyze the influence 
of public policy on the energy transition of 
industrial enterprises in China using the 
example of the production of new energy-
efficient cars. The research was conducted using 
both quantitative and qualitative methods, 
including analysis of legislation and interviews 
with representatives of car manufacturers. Xian 
et al. (2022) argue that public policies, 
particularly financial incentives, and 
regulations, have a significant impact on 
stimulating transitions to new, more 
environmentally friendly production 
technologies. Problems that may arise in 
connection with the implementation of state 
policy, such as a large volume of involved 
investments and uneven development of various 
industries, are also substantiated. 

Peel et al. (2020) argue that corporate 
governance is important in shaping companies' 
strategies for reducing emissions and ensuring 
energy efficiency. The study examines how 
corporate boards deal with energy transition 
issues and how they help ensure the long-term 
sustainability of enterprises. 

Višković et al. (2022) investigate the 
transition to a low-carbon economy through 
corporate energy management based on a 
survey of 184 large European companies to find 
out which corporate energy management 
practices are applied in the context of the 
transition to a low-carbon economy and what 
obstacles stand in the way of the transition. In 
addition, it was found that most companies are 
already taking concrete steps to reduce their 
carbon footprint, including using renewable 
energy sources, increasing energy efficiency, 
and improving energy management processes. 
However, Višković et al. (2022) also point to 
some obstacles such as a lack of resources, 
limited availability of clean technologies, high 
investment costs in new technologies, and weak 
political leadership. 

The transition to a new energy system is a 
critical and relevant topic for modern global 
management because energy technologies must 
become cheap and environmentally sustainable. 
In turn,the infrastructural component of energy 
must ensure a reliable supply of an insurance 
system for obtaining electricity independent of 
any factors such as political, economic and 
natural and climatic nature. 

Research in this area can help determine 
the economic basis of technology transfer, 
which will facilitate the transition of enterprises 
to a new energy system with minimal losses and 
damages. Also, these studies can help identify 
innovative technologies that can be 
implemented in enterprises with minimal costs 
and great efficiency. 

Thus, although there is a sufficient 
amount of scientific research on technology 
transfer issues in the system of environmental 
security, the problems of transition to a new 
energy system are considered superficially and 
insufficiently. 

3. Methodology.  

The methodology of the conducted 
research is based on the analysis of literary and 
statistical sources, which note the changes in the 
energy sector of the EU. In particular, indicators 
were used that reflect indicators of the use of 
traditional and renewable energy sources. 

The transition to a new energy system was 
calculated using an economic approach that 
reflects the share of electricity use (traditional 
and renewable) per capita. At the same time, the 
efficiency of individual countries of the new 
energy system in the consumption of electricity 
by industrial and household consumers was 
determined, applying the ranking of countries. 
However, the costs of construction and 
operation of new energy systems were not taken 
into account. 

The methodology for rating countries 
during the transition to the new system was 
based on calculations. First, the average share of 
the tax burden on industrial and household 
consumers in the use of electricity was 
determined. Second, the ranking was based on 
the calculation of the use of final electricity 
consumption per dollar per capita and one 
percent of renewable energy consumption, 
minus the tax burden. The economic costs of the 
environmental friendliness of energy and the 
attraction of innovations and developments were 
taken into account through the tax burden. 

The study determined the number of 
indicators that were used from the official data of 
the EEC EAEC Word Energy (2023), namely: 

1. Macroeconomic indicators: GDP per 
capita in nominal prices; gross electricity 
consumption per capita, kWh. 
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2. Average electricity prices: industrial 
electricity consumption without taxes and with 
taxes; household consumption of electricity 
without taxes and including taxes, 

3. Indicator reflecting the share of 
renewable energy sources in electricity 
production. 

Such an analysis will help determine the 
main problems and weak points of the energy 
market, as well as the potential for the 
introduction of new technologies. 

4. Results.  

The new energy system is a process of 
transition to a more stable, sustainable, and 
environmentally friendly energy system based 
on the use of renewable energy sources and the 
reduction of greenhouse gas emissions (Ciuła et 
et al., 2019). Its manifestations are quite diverse 
in different countries and regions. However, it is 
worth noting the main characteristics of the 
energy transition: 

1. Growth in the production and 
consumption of renewable energy, which 
includes wind and solar energy. 

2. Reduction of emissions of greenhouse 
gases and pollutants. 

3. Development of energy-efficient 
technologies and industry. 

4. Raising awareness and involving the 
public in issues of energy efficiency and the use 
of renewable sources.  

The use of renewable energy sources is 
becoming a key factor in the development of a 
new energy paradigm. Thus, solar panels 
become an additional source of electricity for 
industrial enterprises and households, which 
allows them to reduce energy costs and ensure 
their energy independence. At present, wind 
energy does not have such a wide application 
for industrial and household use. It is included 
in a single energy system, thereby allowing to 
reduce of the tax pressure on the production of 
products. Thus, there was evaluating the 
capabilities of European countries in the 
transition to a new energy system through the 
noted indicators. 

The transfer of renewable energy 
technologies stands out as a feature of such a 
transition to the energy system. This is the 
transfer of knowledge, experience, and 
technologies from countries that have developed 

renewable energy to countries that do not yet 
have such a level of development in this field. 
At the same time, its nature varies depending on 
the specific available technologies and the 
context of EU energy policy. There are several 
main characteristics of the new energy 
transition, which is based on the growth of 
renewable energy: 

1. Cooperation between countries and 
organizations for the development and transfer 
of technologies to support the energy transition. 

2. Investing in scientific research and 
development in the creation of new renewable 
technologies and their improvement. 

3. Observance of intellectual property 
rights to protect the interests of individual 
European countries. 

4. Financial support to promote 
technology transfer at the level of EU energy 
packages. 

5. Programs for the purchase of electricity 
from developing countries. 

6. Knowledge exchange and training 
programs to ensure effective transfer and 
implementation of energy technologies. 

7. Legal improvement regarding standards 
of environmental protection, safety, promotion 
of transparency, and accountability. 

In modern conditions, such a transfer has 
a positive effect on the energy sector of the EU 
countries. After all, it makes it possible to 
reduce dependence on fossil fuels, reduce 
emissions of carbon and other pollutants into air 
and water, as well as reduce the cost of 
electricity and ensure the stability of the 
country's energy sector. 

The reduction in the cost of electricity is 
estimated due to the tax burden on electricity 
consumption by both industrial enterprises and 
household consumers (Table 1). 

The calculation made it possible to 
identify ten groups of countries that are 
implementing measures in the new energy 
system (Table 2). The only leader was Norway, 
which has an efficiency index of 0.33 for the 
transition to a new energy system. This is due to 
the average tax burden (35%) and the share 
(99%) of renewable energy.  

The second and third groups of countries 
(the apparent leader - Austria and the leader - 
Denmark) have indicators ten orders of 
magnitude lower than Norway.  
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Table. 1 Source data for calculating the level of transition to the new energy system of 
the EU countries as of 2020. 
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Norway 9,11 5,69 13,15 7,11 99 65830 21584 
Austria 11,76 7,84 18,57 10,24 76,19 58680 7169 
Denmark 11,85 8,94 24,74 9,32 62,65 59833 5372 
Ireland 18,99 12,61 21,55 12,61 36,4 90405 5742 
Sweden 6,89 4,87 13,57 4,91 75,7 55656 12060 
England 19,3 13,05 20,28 13,66 40,7 49576 4422 
Portugal 9,87 7,08 18,31 9,68 58,43 36466 4655 
Spain 18,51 10,24 22,68 10,6 47,1 42600 4979 
Germany 13,58 7,01 27,63 13,51 41,5 56526 6012 
Turkey 5,67 5,86 7,02 7,02 35,2 29719 3045 
Switzerland 14 8,21 17,05 10,04 22,8 74756 6694 
Italy 14,57 8,99 22,67 14,5 36 44703 4880 
Luxemburg 11,92 7,29 16,34 8,1 14,22 123205 10418 
The Netherlands 13,4 6,87 19,58 9,02 30,39 59675 6339 
Poland 11,09 8,62 18,31 8,71 17,17 34689 3698 
Greece 12,63 10,14 16,49 11,74 35,93 30888 4680 
France 11,05 8,03 16,62 9,89 25,02 49769 6635 
Belgium 16,34 8,64 24,59 11,59 23,8 54488 7155 
Hungary 6,76 6,54 8,58 6,83 13,66 34344 4125 
Slovakia 12,03 11,41 14,43 11,52 22,37 34203 4622 
Czech Republic 12,69 8,82 15,01 8,91 14,54 42963 5487 
Finland 11,31 6,02 16,42 6,08 39,53 50676 14797 

Source: calculated by the author based on EEC EAEC Word Energy (2023).  
 
At the same time, the share of renewable 

energy is from 63% to 76%, and the tax burden 
is from 43% to 57%. It should be noted that in 
Denmark, the household tax burden exceeds 
the industrial one by almost 25 times. The 
potential leader is Ireland with an efficiency 
index of the transition to a new energy system 
4.04. At the same time, the share of renewable 
energy is 36.4%, and the average tax burden is 
6.7%. The tax burden on industry is zero. The 
leaders with average indicators include 
Sweden, England, and Portugal.  

In these countries, the share of renewable 
energy is more than 40.1%, and the tax burden 
on industry is quite low. Portugal entered this 
group due to its high share of renewable energy 
(over 58%). The largest group is a group of 
stable leaders with potential for development, 
which includes five countries (Spain, Germany, 
Turkey, Switzerland, and Italy) with an 

efficiency indicator of the transition to a new 
energy system from 6 to 7. The lowest level of 
the tax burden in this group belongs to Spain 
(13%), and the highest (98%) in Germany. The 
share of renewable energy in these countries is 
between 23% and 47%. Countries with average 
indicators are represented by Luxembourg and 
the Netherlands, where the share of renewable 
energy is from 14% to 30%, and the tax burden 
is from 24% to 39%. 

Poland and Greece stand out as separate 
groups. Poland has a small share of renewable 
energy (17%), but the industrial tax burden is 
only 1%. The share of renewable energy in 
Greece is 35%, but the tax burden on industry 
is almost 16%. Countries such as France, 
Belgium, Hungary, Slovakia, and the Czech 
Republic are among the weak participants with 
limited room for improvement.  
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Table 2. Rating by the level of transition to the new energy system of EU countries as of 2020. 
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In the new energy system Norway 25,0 34,7 32,79 0,33 
Obvious leader Austria 30,6 44,3 12,22 2,91 
Leader Denmark 4,3 56,5 8,98 3,35 
A potential leader Ireland 0,0 6,7 6,35 4,04 

Leaders with average 
indicators 

Sweden 0,8 48,9 21,67 5,27 
England 4,7 4,9 8,92 5,29 
Portugal 36,7 61,1 12,77 5,31 

Stable leaders with potential 
for development 

Spain 3,5 13,0 11,69 6,18 
Germany 92,7 98,1 10,64 6,22 
Turkey 19,8 21,8 10,25 6,64 

Switzerland 22,3 22,0 8,95 6,91 
Italy 61,3 58,4 10,92 6,99 

Countries with average 
indicators 

Luxemburg 11,1 24,1 8,46 7,25 
The 

Netherlands 
31,3 38,7 10,62 7,39 

The country needs an average 
effort to improve 

Poland 1,0 33,1 10,66 8,83 

The country needs significant 
improvement efforts 

Greece 23,2 36,8 13,33 10,00 

Weak countries with limited 
opportunity for improvement 

France 34,1 42,3 13,13 10,01 
Belgium 4,4 15,7 12,01 10,37 
Hungary 1,0 10,5 13,51 10,49 
Slovakia 1,0 9,7 12,77 10,91 

Czech Republic 1,0 23,1 29,20 17,66 
Outsider Finland     

Source: calculated by the author based on EEC EAEC Word Energy (2023).  
 

This is due to the small share of renewable 
energy (14% to 25%) and the tax burden (10% to 
37%). Finland is an outsider in terms of the 
efficiency of the transition to a new energy 
system. At the same time, the share of renewable 
energy is quite high (40%), and the average tax 
burden is 23%. At the same time, in Slovakia, 
Hungary, and Finland, the industrial tax burden 
is only 1%. However, given that Finland has a 
low electricity consumption per capita compared 
to other countries, the country ended up on the 
last step of the rating. Such calculations marked 
the distribution of countries in the energy 
transition process, focusing on the growth of 
production and consumption of renewable 
energy. This distribution of countries is not 
traditional in terms of their economic potential. 
After all, it considers electricity consumption per 
capita, the share of renewable energy, and the 
taxation of electricity consumption.  

The general trend is that the higher the 
share of renewable energy, the closer the country 
is to the new energy system. That is why Norway 
dominates this list. 

Thus, the conditions and regularities of the 
transition to a new energy system that we have 
determined reflect the general economic situation 
of the country and its energy policy. Therefore, 
the regularities and the need to transition 
economic entities (manufacturing firms, 
enterprises) to a new energy system are 
important.  

The activity of enterprises is based on the 
full use of electricity. All means of production, 
from basic to software, are electricity consumers. 
Therefore, taxes on electricity use have been 
introduced in various European countries. This is 
mainly done for consumers (households with a 
high tax burden on electricity consumption) 
(Table 1). 
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4. German car manufacturer BMW Group 
(2021) has installed solar panels on the roof of its 
factory in Spain, enabling it to meet 51% of its 
energy needs from renewable sources. 

5. Heineken has installed more than 
170,000 solar panels at its breweries in Europe 
and America (Brewing4.Eu, 2020). 

Thus, large enterprises are actively 
applying the transition to renewable energy. 
Accordingly, we will form a model of energy 
support for the operation of the enterprise based 
on the principles of environmental safety of the 
new energy system. The transition to such a 
model involves the following stages: 

1. Analysis of energy needs of the 
enterprise. For this, the amount of energy that 
allows all systems and devices at the enterprise 
to function is determined.  

2. Selection of energy sources. Analysis of 
energy types is provided, which is an effective 
tool for replacing traditional energy supply. 
These can be renewable energy sources, such as 
solar panels, wind generators, geothermal 
systems, etc., or combined partly include the use 
of traditional energy sources based on the latest 
traditional solutions. 

3. Development of an energy supply plan, 
which includes the calculation of the amount of 
energy required for the operation of the 
enterprise, as well as the distribution of the use 
of energy sources between various processes 
and systems at the enterprise. 

4. Installation of appropriate infrastructure 
to ensure uninterrupted and efficient use of 
energy sources. This stage includes the 
installation of appropriate power generation 
equipment and software for controlling the 
receipt and use of electricity. 

5. Monitoring and support of the energy 
supply system to ensure its uninterrupted and 
efficient operation. This includes regular testing 
of equipment, software maintenance, provision 
of a backup power source, and other measures. 

6. Development and improvement of the 
enterprise's energy supply system, which 
includes the installation of new technologies, 
increasing the number of used renewable energy 
sources, increasing the efficiency of energy use, 
and other measures to ensure maximum 
economic and environmental efficiency of the 
enterprise's energy supply system. 

All these stages are carried out taking into 
account the principles of environmental safety, 
ensuring the uninterrupted and efficient 
functioning of the enterprise, as well as 
minimizing the impact on the environment and 
human health. One of the key principles of 
environmental safety should be the principle of 
"ensuring environmental compatibility", which 
involves taking into account the impact of any 
activity on the environment and avoiding 
negative impact on it. 

Thus, when installing renewable energy in 
enterprises, it is important to consider such 
aspects as: 

 impact on natural resources (water, soil, 
air, plants, and animals); 

 impact on people's health, related to the 
reduction of emissions of harmful substances; 

 efficiency and uninterrupted operation of 
the renewable energy system; 

 the financial efficiency of establishing a 
renewable energy system. 

When installing renewable energy in 
enterprises, it is necessary to use innovative 
technologies and developments that allow for 
more efficient and uninterrupted functioning of 
the system, as well as to reduce the impact on 
the environment. 

Such processes are actively used by 
European enterprises due to the transfer of 
technologies to increase their energy security 
and ensure sustainable development. However, 
statistical data on the use of technology transfer 
for the implementation of energy security are 
limited, because it depends on many factors, 
such as the size of the enterprise, the industry in 
which it operates the level of technological 
readiness of the partner countries. However, it 
should be noted that there is a small number of 
reports and studies that provide an overall 
picture of the state of use. 

In addition, in Europe, there is a fairly 
significant number of programs and projects 
that focus on the application of technology 
transfer to implement energy efficiency in 
enterprises. So, the largest European program is 
Horizon 2020. Its goal is to support innovation 
and technological development in the field of 
energy to ensure sustainable development and 
energy security. 
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One example of a project that received 
funding under the Horizon 2020 program is the 
EASE-R3 project, which aims to create new 
energy storage resources that allow for storing 
large amounts of renewable energy. The project 
uses technologies that have been developed in 
Europe to expand existing energy storage 
resources and ensure energy security. Another 
example is the SUNRISE project (2022) 
(Sustainable energy and nutrient recovery from 
wastewater by the means of innovative 
technologies), aimed at the development of new 
technologies for the collection and use of energy 
and resources from wastewater waste. This 
project uses technologies that have been 
developed in Europe to create new resources 
and reduce dependence on energy imports. 

Thus, as a result of the Horizon 2020 
program, significant positive changes were 
registered in the energy sector in Europe, in 
particular, an increase in the volume of 
electricity production using renewable energy 
sources and a decrease in the amount of 
greenhouse gas emissions into the atmosphere. 
In addition, the Horizon 2020 program promotes 
investment in the energy sector, which 
contributes to the development of innovation 
and ensures energy security in the region. All 
this allowed EU enterprises to adapt and make a 
quick and efficient transition to the new energy 
system. 

The further development of green energy 
and, accordingly, the transfer of technology will 
ensure the development of the enterprise 
entirely based on its renewable sources of 
electricity generation, which will not depend on 
natural and climatic conditions and factors. 
Accordingly, this requires further fundamental 
research of physical phenomena of an 
electromagnetic nature and the formation of 
relevant modern technologies based on them. 

5. Discussion. 

The energy sphere and the problems of its 
greening and sustainable development are 
analyzed in a wide spectrum and explain the 
energy transition on the example of enterprises 
due to the implementation of the 
decarbonization strategy (Schmid et al., 2016). 
Since decarbonization forms a new energy 
system, however, the direct impact of 
technology transfer is not considered. 

However, the energy transition in terms of 
countries that have already made the transition 
(Denmark, Germany) and countries that have 
begun to effectively implement it (India, China) 
is determined by the role of technological 
aspects of energy conservation, energy 
efficiency, electromobility, and modern 
technologies of energy production and storage 
(Zhang et al., 2021). This is the basis for 
implementing the transfer of energy transition 
technologies, where the level and depth of the 
transition in European countries were clarified 
within the framework of this study, clarifying 
that Norway and Austria provided the deepest 
transition. The role of state policy in promoting 
the energy transition remains important (Galan, 
2020). However, the conducted research 
generally indicates significant state regulation 
during the energy transition, but this role is 
marked by the tax burden on industrial and 
household electricity consumers. In addition, it 
was also noted that, that the energy transition of 
enterprises depends to a large extent on state 
support for the implementation of the policy of 
transition of enterprises to renewable sources of 
energy. 

The role of technologies in energy 
storage, off-season storage, and demand 
management technologies, which are directly 
the object of technology transfer in modern 
energy, is no less important. However, the 
research does not concern enterprises but the 
energy system of an individual country as a 
whole (Lund et al., 2015). Therefore, in this 
study, the energy systems of countries were 
studied for the EU to form a ranking of 
countries in the level of implementation of the 
energy transition. 

The main role in the energy transition is 
green innovation and cooperation with similar 
institutions and enterprises. Therefore, the 
transfer of technologies is the basis of the 
energy transition. It should be noted that the 
conducted research deeply evaluates the 
transition to a new energy system through the 
use of basic energy efficiency indicators. An 
innovative calculation of an individual country's 
transition level to a new energy system is 
proposed. At the same time, a model of the 
energy transition for a particular enterprise 
based on a sustainable development strategy is 
presented. 
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6. Conclusions.  

Manufacturers actively support the 
concept of sustainable development and 
greening in European countries. This ensures 
that enterprises, due to the transfer of 
technologies in renewable energy, switch to 
an alternative power supply and form their 
high energy security.  

It was also noted that the EU countries 
are fully transitioning to a new energy system 
model. In different countries, enterprises 
implement energy transition policies in 
different ways, focusing on economic factors, 
among which the tax burden on electricity 
consumption stands out. Further trends in the 
development of the new energy system indicate 
the improvement of the company's energy supply 
policy with an orientation towards the complete 
transition of power supply from its alternative 
sources of electricity. 

 

Currently, such trends are at the initial 
stage of development, indicating a large 
discrepancy in the EU countries regarding the 
efficiency of the transition to a new energy 
system. Enterprises use such a transition 
mechanism more effectively in EU countries, 
where the share of renewable energy is quite 
high, over 60%. In economic terms, such 
transitions of enterprises are carried out at the 
expense of the lion's share of the tax burden on 
electricity use by end consumers - households. 
The average tax burden on consumers reaches 
more than 46%, while a similar burden on 
industrial enterprises is only 19%. Further areas 
of research will focus on the quantitative 
assessment of the impact of the tax burden in 
the EU countries on the speed and nature of the 
transition of enterprises to a new energy system. 
In addition, it is advisable to investigate state 
support programs for industrial enterprises in 
the process of transition to a new energy system. 
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