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The aim of the article is to study and summarize inter national 
experience improving the energy efficiency of national economies 
to make proposals for implementation of its concept in Ukraine. 
The paper`s goal is to define the directions of the formation 
regional innovation system based on the creation energy 
clusters as a basis for policy implementation energy efficiency 
in the region. The main prerequisites for the implementation 
of effective implementation of energy-saving technologies in 
the regional economy based on development of innovative 
activities of cluster members. Proposed measures to ensure 
the implementation of the energy saving strategy and energy 
efficiency in the region using modern cluster technologies. 

The paper highlights the role of energy efficiency techno-
logies in the context of achieving sustainable development. The 
work defines that the usage of energy efficient technologies is a 
prerequisite of economic sustainability. The best practices of the 
EU in energy efficiency implementation are discussed. The paper 
considers that achieving the expected results in energy efficiency 
is possible with the development of an effective sustainable 
management system. The paper proposes to enhance the 
actions in sustainable use of energy sources and activate the 
usage of energy saving technologies to ensure the sustainable 
development. 

The reduction in energy consumption is possible in the 
case if society will work fruitfully in the following main areas: 
formation of energy-saving worldview involving all stakeholders; 
awareness of the general relationship between economic and 
ecological development at the local, regional and state levels; 
flexible energy and economic policy of governmental bodies 
on the national and local levels; strengthening international 
cooperation in the field of energy saving.

KeywordsKeywords: sustainable development, energy efficiency, energy 
cluster, energy consumption, sustainable management system.
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სტა ტი ის მი ზა ნია ეროვ ნუ ლი ეკო ნო მი კის ენერ გო ე ფექ-
ტუ რო ბის გა უმ ჯო ბე სე ბის სა ერ თა შო რი სო გა მოც დი ლე ბის 
შეს წავ ლა და შე ჯა მე ბა, უკ რა ი ნა ში მი სი კონ ცეფ ცი ის გან სა-
ხორ ცი ე ლებ ლად წი ნა და დე ბე ბის წარ დ გე ნის მიზ ნით. 

ნაშ რო მის მი ზა ნია გან საზღ ვ როს რე გი ო ნუ ლი ინო ვა ცი-
უ რი სის ტე მის ფორ მი რე ბის მი მარ თუ ლე ბე ბი, რო მე ლიც 
და ფუძ ნე ბუ ლი იქ ნე ბა ენერ გე ტი კუ ლი კლას ტე რე ბის შექ მ-
ნა ზე, რო გორც რე გი ონ ში პო ლი ტი კის გან ხორ ცი ე ლე ბის სა-
ფუძ ვე ლი ენერ გო ე ფექ ტუ რო ბი სა.

რე გი ო ნულ ეკო ნო მი კა ში ენერ გი ის და ზოგ ვის ტექ ნო-
ლო გი ე ბის ეფექ ტუ რი და ნერ გ ვის ძი რი თა დი წი ნა პი რო ბე-
ბი, რომ ლე ბიც და ფუძ ნე ბუ ლია კლას ტე რის წევ რე ბის ინო-
ვა ცი უ რი საქ მი ა ნო ბის გან ვი თა რე ბა ზე. შე მო თა ვა ზე ბუ ლი 
ზო მე ბი რე გი ონ ში ენერ გი ის და ზოგ ვის სტრა ტე გი ი სა და 
ენერ გო ე ფექ ტუ რო ბის გან ხორ ცი ე ლე ბის უზ რუნ ველ სა ყო-
ფად თა ნა მედ რო ვე კა სე ტუ რი ტექ ნო ლო გი ე ბის გა მო ყე ნე-
ბით.

ნაშ რომ ში ხაზ გას მუ ლია ენერ გო ე ფექ ტუ რო ბის ტექ ნო-
ლო გი ე ბის რო ლი მდგრა დი გან ვი თა რე ბის მი საღ წე ვად. 
ნაშ რომ ში გან საზღ ვ რუ ლი ა, რომ ენერ გო ე ფექ ტუ რი ტექ ნო-
ლო გი ე ბის გა მო ყე ნე ბა ეკო ნო მი კუ რი მდგრა დო ბის წი ნა პი-
რო ბა ა. გან ხი ლუ ლია ევ რო კავ ში რის სა უ კე თე სო პრაქ ტი კა 
ენერ გო ე ფექ ტუ რო ბის გან ხორ ცი ე ლე ბა ში. მიჩ ნე უ ლი ა, რომ 
ენერ გო ე ფექ ტუ რო ბა ში მო სა ლოდ ნე ლი შე დე გე ბის მიღ წე-
ვა შე საძ ლე ბე ლია ეფექ ტუ რი მდგრა დი მარ თ ვის სის ტე მის 
შე მუ შა ვე ბით. ნაშ რომ ში მო ცე მუ ლია ენერ გი ის წყა რო ე ბის 
მდგრა დი გა მო ყე ნე ბის ქმე დე ბე ბის გაძ ლი ე რე ბა და ენერ-
გი ის და ზოგ ვის ტექ ნო ლო გი ე ბის გა მო ყე ნე ბის გა აქ ტი უ რე-
ბა მდგრა დი გან ვი თა რე ბის უზ რუნ ველ სა ყო ფად.

ენერ გი ის მოხ მა რე ბის შემ ცი რე ბა შე საძ ლე ბე ლია იმ 
შემ თხ ვე ვა ში, თუ სა ზო გა დო ე ბა ნა ყო ფი ე რად იმუ შა ვებს 
შემ დეგ ძი რი თად მი მარ თუ ლე ბებ ში: ენერ გი ის და ზოგ ვის 
მსოფ ლ მ ხედ ვე ლო ბის ფორ მი რე ბა ყვე ლა და ინ ტე რე სე-
ბუ ლი მხა რის მო ნა წი ლე ო ბით; ად გი ლობ რი ვი, რე გი ო ნუ-
ლი და სა ხელ მ წი ფო დო ნე ზე ეკო ნო მი კურ და ეკო ლო გი ურ 
გან ვი თა რე ბას შო რის ზო გა დი კავ ში რის ცოდ ნა; ეროვ ნულ 
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IntroductionIntroduction
The issues of limited energy resources and 

their sustainable usage are becoming more 
important every year in the global context. The 
global community is taking active steps to reduce 
the negative impact on ecology, increase the 
efficiency of existing resources and find new, more 
efficient sources of energy. Despite the efforts 
of the governmental, scientific, educational and 
business communities to promote non-traditional 
energy sources and energy efficiency, most of the 
world’s economy is still working on fossil fuels. In 
modern turbulent conditions of uncertainty, there 
is a challenge for economic sustainability and the 
problem of high-energy consumption, energy 
efficiency and the development of renewable 
energy. In addition, the challenge is the lack of 
understanding by citizens of the need to reduce 
energy consumption. This is due to the lack of 
proper consideration of these issues in educational 
environment, consumer approach to the ecology 
and the lack of targeted government policies to 
generate energy savings for citizens. 

Ensuring a sufficient level of economic security 
is a necessary component for the sustainable 
development of any country. Economic security 
is a complex multifactorial category that allows 
maintaining resilience to external and internal 
threats, characterizes the ability of the national 
economy to expand self-reproduction to meet the 
needs of citizens, society and the state at a certain 
level. Economic security is a state of the national 
economy that allows maintaining resilience 
to internal and external threats, to ensure 
high competitiveness in the global economic 
environment and characterizes the ability of the 
national economy to sustainable and balanced 
growth [1].

Energy security is a state of the economy that 
contributes to the efficient use of the country’s 
energy resources, the availability of a sufficient 
number of energy producers and suppliers in 

the energy market, as well as the availability, 
differentiation and environmental friendliness of 
energy resources. Energy security is a state of the 
economy that protects national interests in the 
energy sector from existing and potential threats 
of internal and external nature, allows meeting 
the real needs for fuel and energy resources to 
ensure the livelihood and reliable functioning of 
the national economy in normal, emergency and 
martial law. Energy security is an integral part of 
economic and national security and a necessary 
condition for the existence and development of 
the country [2].

The inclusion of energy factors in the system of 
international assessments is fast-growing, global 
trend of development of the world economic 
system. Concept of sustainable development in 
recent years is closely linked to the concept of a 
“green” economy, for which the main priorities 
are high-energy efficiency and minimal impact 
on the environment. The global community, 
moving towards improving the quality of societal 
development, puts forward a new concept of 
development, in which increasing the welfare 
of society accompanied by a careful attitude to 
the environment and the preservation of natural 
resources for future generations. Despite the 
fact that the world experience of application 
energy efficiency policy is a relatively new trend 
in social development, most developed countries 
successfully implement national development 
strategies based on energy saving. 

EU experience in the application of energy EU experience in the application of energy 
efficient technologies efficient technologies 

EU countries are an example of the successful 
application of energy efficient technologies. Thus, 
in particular, the European Union successfully 
combines the principles of sustainable 
economic development with the preservation 
of environmental safety. For example, Program 
to reduce by 20% greenhouse gas emissions 
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and specific energy costs per unit of GDP. It 
is also increasing in the sharing of renewable 
energy sources by 20% in the energy balance 
of each country. The most developed countries 
are already exceeding the targets. For example, 
Denmark plans to receive 60% of electricity from 
renewable energy sources, and Germany and 
Austria - 40-50%. This is facilitated by a multi-level 
system of legislative regulation and encouraging 
consumers to save energy. Biogas technology, 
which uses animal and vegetable residues, has 
developed powerfully in Germany. From 1999 
to 2011, the number of biogas plants increased 
from 700 to 7,000 with a total capacity of 2,850 
MW. The Czech Republic is also a good example of 
electricity production from biogas. Its production 
reached 2243 gigawatts / hour. The Czech Republic 
has more than 500 biogas plants, making it the 
5th largest in Europe with 13,800 such plants. 
Most of them are in Germany, Italy, Switzerland 
and France. One such station is located in Scots 
city. It is designed to transfer the produced gas to 
the general pipeline system. It produces 3 million 
cubic meters of biogas annually. Corn silage, sugar 
waste, and raw materials from private farms are 
used for production [3]. 

One of the best practices of successful 
experience in the usage of energy-saving 
technologies is Sweden, where an active policy 
of energy saving and energy efficiency is pursued 
at the state level, which has its positive results. 
The country has a clear system of control over 
the use of energy resources. Economic incentives 
are actively used to promote the usage of non-
traditional and alternative energy sources: 
exemption for a period of 5 years from the energy 
tax, state subsidies for the reconstruction of old 
buildings, simplified obtaining permits for wind 
farms and more. Another feature of the Swedish 
energy sector is central heating and cooling of 
premises (supermarkets, exhibition halls, etc.). 
This is realized through the operation of heat pump 

stations, and the raw material is the potential of 
land and water. In addition to traditional gasoline 
and diesel fuel, at large gas stations, the sale of 
alternative fuels is mandatory. In Sweden, heat 
pumps with a capacity of 25-40 kW are installed 
for apartment buildings, which are quite energy 
efficient and reduce the harmful effects on the 
environment [4].

The role of sustainable management system in 
achieving energy efficiency: Ukrainian context

Energy efficiency is more important today 
than ever before. It is a tool that simultaneously 
contributes to the achievement of three main 
goals of energy policy: increasing energy security; 
reduction of harmful environmental impact due 
to the use of energy resources and increasing the 
competitiveness of the enterprises. Achieving the 
desired result of efficient energy use in Ukraine 
is possible only if an appropriate and effective 
sustainable management system is created at all 
levels of government and the conditions for its 
perception by the public of Ukraine are provided.

Ukraine has a very high-energy intensity of 
GDP, or, in other words, the country’s economy is 
extremely energy-intensive. Energy consumption 
in our country per unit of GDP is one of the 
highest in Europe. Although over the last fifteen 
years in Ukraine there has been a positive trend 
of declining GDP, it continues to be quite high and 
2.1-3.7 times higher than the energy intensity of 
economically developed countries. In addition, if in 
the industrial sector energy-efficient technologies 
are gradually introduced, in the residential sector 
this process remains almost unchanged [5].

Therefore, Ukraine needs to make every 
effort to reduce its dependence on expensive 
imported energy resources and to mitigate the 
sharp increase in utility tariffs for the population, 
thereby increasing economic sustainability [6]. 
Today in our state active actions in this direction 
are carried out. Thus, in particular, the State 
Agency for Energy Efficiency and Energy Saving of 
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Ukraine has developed a mechanism to encourage 
the population to implement energy efficiency 
measures. Thanks to this mechanism, the state 
will reimburse part of the body of the loan in the 
following amounts:
-  20% (but not more than 5 thousand UAH) - 

the current mechanism of replacement of gas 
boilers;

-  30% (but not more than 10 thousand 
UAH) - for individuals (population) for the 
implementation of measures in apartment 
buildings (and apartments of apartment 
buildings);

-  40% - for condominiums (HBC) for the 
implementation of measures in apartment 
buildings.
The foreign investors are stepping up 

cooperation with Ukraine on the development of 
renewable energy sources. In particular, the co-
owner of 2ZK (Belgium) and the representative 
of “Traficon” (Czech Republic) presented the 
“Bioteplo 100” project. This project is a collective 
initiative of a group of industry companies to 
create infrastructure in Ukraine to grow and 
ensure the supply of biomass on a long-term 
basis. Presenting the “Bioteplo 100” project, a 
representative of Traficon (Czech Republic), noted 
that as of today international and Ukrainian project 
participants have been involved, a concept for 
implementing the initiative has been developed, 
letters of support have been received from many 
state organizations and industry associations. Such 
international donor and investment organizations 
as USAID, NEFCO, DCIF (Danish Climate Investment 
Fund), EBRD and others [7].

Ukraine has significant potential for biomass 
use. A new direction in the development of energy 
efficient technologies in Ukraine is geothermal 
energy. Iceland has a unique experience in this 
matter. The annual technically achievable thermal 
potential of geothermal energy in Ukraine is 
equivalent to about 90,000 million kWh / year, and 

its use saves about 10 billion cubic meters of gas. 
According to the Institute of Renewable Energy of 
the National Academy of Sciences of Ukraine, the 
largest technically achievable energy geothermal 
potential is: Kharkiv region - 7350 million kWh / 
year, Poltava - 7139 million kWh / year, Kherson - 
7049 million kWh / year, Sumy - 6976 million kWh 
/ year, Zakarpattia - 6919 million kWh / year, Lviv - 
6439 million kWh / year, Rivne - 6024 million kWh 
/ year [8].

According to experts from the International 
Renewable Energy Agency IRENA, if Ukraine makes 
every effort to use energy efficient technologies, 
then in 2030 the share of energy from renewable 
sources in final energy consumption may be at 
least 21%. Experts predict that 72% of energy 
from renewable sources will be used for heat 
generation, 20% - for electricity generation, 
and 8% - in the transport sector, and the most 
promising area of renewable energy will be the 
development of bioenergy [9].

The impact of energy efficiency clusters on The impact of energy efficiency clusters on 
sustainable development of Ukrainesustainable development of Ukraine

One of the ways to ensure the environmental 
security of Ukraine may be the use of energy 
efficiency clusters, which are quite successful in 
countries with developed economies. The basis of 
any cluster is its core. A demonstration company 
uses the latest and most effective technologies and 
serves as a model for other member companies of 
the cluster. This position of this enterprise can be 
ensured through the active support of state and 
territorial authorities, cooperation with scientific 
institutions, as well as representatives of the 
infrastructure.

The formation of cluster core will accelerate 
the diffusion of knowledge and technology. The 
external contour of the cluster includes enterprises 
and organizations of market infrastructure that 
provide information, financial, consulting and 
others. Services providing business support, 
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innovation infrastructure, specialized higher 
educational institutions that train specialists in 
innovation activities, innovation centres, etc., 
which ensure effective research and innovation 
activities, as well as authorities and regulatory 
bodies that control, coordinate and regulate 
activities in the energy sector. The internal 
contour of the energy cluster connects enterprises 
and organizations specializing in the production, 
supply, distribution and consumption of energy, as 
well as those that service these processes, carry 
out design, construction, installation and repair 
work. Their interaction is based on voluntary 
principles. The relations between the participants 
are regulated by the Cluster Coordination 
Council, which should prevent conflict situations 
by its actions. The Coordinating Council on the 
principles of parity and equality consists of one 
representative from each member of the cluster. 
Thus, the cluster forms a network of participants 
with a single technological process and provides 
both vertical, along the energy chain, and 
horizontal (organizations that are at the same 
stage of the energy chain) integration.

Analysing the experience of other countries, 
it should be noted that such clusters function 
successfully, providing competitive advantages 
from the interaction of all participants. Thus, in 
particular in neighbouring Poland, innovative 
enterprises in the field of alternative energy 
sources are developing. Poland is confidently 
working in the European development support 
system, which is needed in all sectors, especially 
in energy. This version of the country’s economy 
creates new jobs, new efficient technologies, draws 
the attention of other countries to interesting and 
useful scientific and technical solutions created by 
innovators. One of such energy clusters is “Lublin 
Ecoenergy Cluster”, the main activity of which 
is renewable energy. Today, it brings together 
entities working in the fields of solar energy, wind 
generation, energy efficiency and environmentally 

friendly construction. This cluster includes 41 
companies, 3 research organizations, 3 business 
support institutions. One of the first projects of 
the cluster was the initiative “Energy Creators of 
Change”, which explored the investment potential 
in alternative energy in 20 counties of the Lublin 
Voivodeship. As a result of the project, three 
strategies for attracting investment in initiatives 
for the introduction of alternative energy have 
been developed, within which the first industrial 
solar power plant has already been built [10].

For the successful implementation of an 
energy saving strategy and energy efficiency in 
the region based on the application of modern 
cluster technologies it is important to concentrate 
joint actions of government agencies, research 
organizations, educational institutions, large 
industrial enterprises, medium and small 
businesses on the implementation of the following 
activities:
-  Establishment of regional development 

corporations as the operators of industrial 
regional parks to provide effective assistance 
to economic entities in implementation of 
investment projects and programs on energy 
saving technologies;

-  Formation of steady demand for innovations 
with the usage of energy saving technologies, 
ways to increase the culture of consumption 
with the waste processing technologies;

-  Development of energy efficiency programs 
of innovative development for the large 
companies included in the cluster of innovative 
development of regional economy;

-  Stimulation of innovative activity and creative 
initiative in the development of energy 
saving technologies in the implementation of 
investment projects;

-  Providing effective motivational mechanisms 
for the development of energy efficiency 
policies of all cluster members taking into 
account the methods of ensuring sustainable 
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economic development of the region;
-  Development and consolidation of strict 

energy efficiency parameters for the cluster;
-  Constructing the image of an energy efficient 

region with orientation on increasing 
competitiveness of the region’s economy 
based on achieving stable energy savings by all 
members of the energy cluster;

-  Emphasis on joint projects, development of 
network contacts, strategic interaction on joint 
positioning of innovative products and energy-
saving technologies, common goals and the 
interests of cluster members.

ConclusionsConclusions

According to the unstable geopolitical situation 
due to the conditions in the East of Ukraine and 
complicated economic situation in the period 
of Covid-19 pandemic, issues of economic 
sustainability in the context of energy supply 
and efficient use of energy resources become 
particularly relevant. Today, Ukraine occupies one 
of the leading positions in the world in terms of 
energy consumption. Significant parts of them are 
imported resources. Increased focus on energy 
conservation is almost the only way to develop 
the country’s energy. Therefore, the issues of 
sustainable consumption of fuel and energy 
resources, replacement of gas with alternative 
fuels, the use of energy-saving technologies have 
become priorities in ensuring economic security 
and need immediate solution.

The challenges in the energy sector require 
new approaches and the application of more 
effective ways to achieve economic and 

environmental security. The clustering pathway 
can be effective in this area. Analysing the 
experience of other countries, it should be noted 
that such clusters function successfully, providing 
competitive advantages from the interaction of all 
participants. However, Ukraine is only taking the 
first steps towards the introduction of eco-energy 
clusters. The main tool for achieving the overall 
goal of building a regional eco-energy cluster 
should be the development and implementation 
of a comprehensive energy saving policy at the 
enterprises of the industries that are part of the 
cluster. This implies the inclusion in the investment 
programs of such enterprises of a component 
aimed at the development and implementation of 
resource-saving and energy-saving technologies. 
This approach requires a rethinking of the 
principles of state regional, energy, environmental, 
industrial policy, policy in science and education. 
The purpose of creating eco-energy clusters 
should be the development of energy and related 
industries by stimulating a group of companies 
that interact with energy companies to implement 
energy saving policies and reduce the cost of 
products and services on this basis.

The transition to clean innovative technologies 
with the help of energy efficiency clusters will 
not only guarantee Ukraine’s economic growth 
in the future, but will also help solve such 
global environmental problems as water and air 
pollution, climate change, and scarcity of clean 
water resources. By choosing a new model of 
development, the state can count on strengthening 
energy and food security through the development 
of alternative energy sources, organic agriculture, 
ecological transport, and energy efficiency.
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