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A COMMON FUTURE: THE ROLE OF THE CIRCULAR ECONOMY AND GREEN
ENERGY IN CREATING SUSTAINABLE DEVELOPMENT

Circular economy is one of the main strategies for achieving sustainable development and combating environmental
problems. This article explores the issue of introducing circular business models in Ukraine, taking into account the problems and
challenges faced by companies and the state. One of the main challenges for the introduction of a circular economy is the need to
change ideas about the use of resources and waste. Many companies have become accustomed to a linear model of production,
where the costs of resources and energy have not been properly evaluated. Therefore, new approaches to the design and
production of products are needed that allow reuse of resources and reduction of waste.

The article discusses various business models of the circular economy, such as '"product-service", "secondary market’,
“recycling”, "exchange”, "rental”. An algorithm for introducing these business models in Ukraine, taking into account legisliation and
market conditions, is also provided. The authors of the article draw attention to the need for state support and openness to new
initiatives in this area. Effective implementation of the circular economy requires investment in research and development,
infrastructure development and legislative change.

In summary, this article provides a clear overview of the circular economy and business models that can be used to
achieve sustainable development and combat environmental challenges. It also highlights the problems and challenges that arise
during the implementation of circular business models in Ukraine and provides an algorithm for their implementation, taking into
account legislation and market conditions. The article emphasizes the need for state support and openness to new initiatives in this
area. Introducing a circular economy is an important step towards achieving sustainable development and preserving the
environment for future generations.
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Onena YYPIKAHOBA, Inna TYPHAHIHOBA

HarioHanbHui TeXHIYHMI yHIBepCUTET «JIHIIPOBCHKA MO TEXHIKa»

CHIJIBHE MAUBYTHE: POJIb HUPKYJISIPHOI EKOHOMIKH TA 3EJEHOI
EHEPTETUKH B CTBOPEHHI CTAJIOI'O PO3BUTKY

CrarTss npucBsYeHa Temi UUPKY/ISPHOI €KOHOMIKM Ta i BIVIMBY Ha CTa/mii pPO3BUTOK | 3€/eHy €HEPreTuky. B Hiv
OMUCYETLCS KOHLENLIS LMPKY/ISPHOI EKOHOMIKYM Ta ii OCHOBHI MPUHLMITY, & TaKoX HaBOASTLCS NpuKkiaan 6i3Hec-Moaeney, Lo
A0roMaraioTe 3MeHLLYBaTh BIAX0AN Ta 36epiratu pecypcu. CTatTsi TaKox 3BEPTAE yBary Ha rpobremu, LO BUHMKAIOTL py
3aIPOBaKEHHI LMPKYTISPHUX BI3HEC-MOAENEV B YKpaiHi, | MPOMOHYE a/IrOpUTM iX 3arpOBafXXeHHs 3 ypaxyBaHHIM 3aKOHOAaBCTBA
78 DUHKOBUX YMOB. 3aMpOBafXXEHHS LMPKY/ISPHOI €KOHOMIKN € BaX/IMBUM KDOKOM A0 AOCAIHEHHS CTasioro pPO3BUTKY Ta
36EPEXEHHS HaBKOJMILIHBOIO CEPEAOBULILE. L CTaTTS AEMOHCTPYE HEOOXIAHICTb MIATPUMKN AEPXKAaBU Ta BIAKDUTOCTI 415 HOBUX
IHiyiatvs y Ui cepepi.

KIto40oBi ¢/10Ba: LUNPKY/ISPHA EKOHOMIKE, CTa/mi PO3BUTOK, BIZHEC-MOAE LNPKYTISPHOI EKOHOMIKM, 3€/1eHa EHEPrETUKA

Introduction

The circular economy and green energy are becoming more and more relevant every year as the world
faces serious challenges related to climate change, depletion of natural resources and growing waste.

The circular economy is a system in which resources are used as efficiently as possible and waste is turned
into resources for the next cycle of use. This reduces the amount of waste and the consumption of new resources.
The circular economy is becoming increasingly relevant in the face of growing waste, environmental pollution and
dwindling natural resources.

Green energy is a system that uses energy sources that do not cause carbon and other pollutant emissions.
Green energy is becoming increasingly important in the context of growing energy demand and increasing volatility
in oil and gas prices. The use of green energy can reduce dependence on oil and gas imports and reduce carbon
emissions that cause climate change.

Thus, the circular economy and green energy are becoming more and more relevant every day, as they help
reduce environmental impact and preserve natural resources for future generations.

Current research on the circular economy and green energy is important for solving serious environmental
and economic problems.
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Research in the field of the circular economy allows us to develop new technologies and approaches to the
use of resources. They help to reduce waste and reduce the consumption of new resources. This can lead to reduced
environmental pollution, increased resource efficiency and reduced dependence on imported resources.

Green energy research helps to develop new technologies and approaches to the use of energy sources.
They can reduce dependence on oil and gas imports, reduce carbon and other pollutant emissions, and improve
energy efficiency. This can lead to reduced environmental pollution, increased energy security and lower energy
costs.

Such research also helps to address the economic challenges associated with dependence on imported
resources and changes in energy prices. The development of the circular economy and green energy can be a key
factor in creating stable and sustainable economic development.

Research in the field of circular economy and green energy is carried out by scientists from various fields,
such as economics, ecology, engineering, chemistry, and others. Some of the most prominent scholars who have
done research in these areas include [1-15] McDonough W., Braungart M., Webster K., Bach, Lacy P., Rutqvist J.,
Pauli G., Hawken P., Lovins A., Lovins L. H. and others. But their research does not exhaust the full range of issues
and challenges that are constantly emerging in a rapidly changing world. Consequently, research in this area is still
relevant.

The purpose of this article is to determine the role of the circular economy in the field of green energy in
order to create sustainable development.

Experimental part

Circular economy business models in green energy are typically based on the idea of using renewable
energy sources and reducing waste through efficient use of resources and reuse of materials. One such business
model is the use of solar energy to generate electricity. Solar panels are manufactured using recycled materials, such
as recycled glass and metal structures. After the panels are used, they can be recycled to make new panels, reducing
waste and the consumption of new materials.

Another business model is energy efficiency and energy conservation. Companies can provide energy
saving services, install energy efficient systems, and sell energy generated from renewable energy sources. At the
same time, companies can attract customers through collaboration and partnerships, creating circular ecosystems
where waste from one business becomes a resource for another.

Other business models may also include reusing batteries from electric vehicles for energy storage, using
biomass to produce biofuels, and other innovative technologies that reduce the consumption of natural resources and
environmental impact. The main goal of these business models is to create efficient, sustainable and competitive
ecosystems where waste becomes a resource and negative environmental impacts are reduced.

In addition, the circular economy in green energy can provide additional benefits for companies, such as
reduced material and energy costs, increased sustainability of resource supply, reduced environmental impact and
increased production efficiency. In summary, green energy circular economy business models aim to address waste
and renewable energy issues while ensuring ecosystem sustainability and efficiency.

Here are some examples of circular economy business models in green energy:

Wind turbine power generation - companies can use circular economy principles, such as repairing and
recycling wind turbines instead of throwing them into landfill.

Solar panels - companies can reuse solar panels that are no longer in use and recycle them into raw
materials for the production of new panels.

Energy efficiency - companies can reduce energy consumption by implementing energy-efficient
technologies and reusing materials, which reduces waste production.

Use of biomass - companies can use organic waste, such as crop residues, wastewater and other biological
resources, to produce electricity.

Circular energy use - companies can create closed-loop energy systems that conserve and reuse energy
from various sources, such as the sun, wind and geothermal energy.

Smart grid management - companies can use smart grid management technologies to reduce transmission
losses and ensure more efficient use of energy.

Integration of energy conservation and energy management systems - companies can use integrated
energy conservation and energy management systems to ensure optimal energy use and reduce the burden on
energy systems.

Resource circularity - companies can ensure the reuse and recycling of resources used to produce green
energy, such as metals and plastics, reducing waste production and pollution.

These examples demonstrate that circular economy business models can be applied across a range of
green energy sectors. They help to conserve resources and reduce waste production and pollution, which has a
positive impact on business sustainability and the environment in general.

However, it is worth noting that the implementation of circular economy business models in the green
energy sector may require significant investment and effort to ensure optimal use of resources and energy. However,
in the long run, these efforts can lead to a sustainable and environmentally friendly business.
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Today, there are several companies using circular business models in the green energy sector. Here are
some examples:

l. Tesla is a manufacturer of electric vehicles and energy storage. The company creates energy
storage devices that can store electricity from solar panels and wind turbines to meet consumers' energy needs
throughout the day.

2. Vestas is a company that specialises in the production of wind turbines. Vestas builds wind
turbines that can be fully recycled and recyclable at the end of their life cycle.

3. Enerkem is a company that produces fuel from landfill waste. Enerkem uses gasification
technology to convert landfill waste into ethanol and other fuels.

4. Enel is one of the world's leading producers of electricity from renewable energy sources. The
company develops renewable energy projects such as wind and solar power plants.

5. Circular Energy Storage is a company specialising in the recycling of old batteries for energy

storage. The company ensures the preservation of materials used in old batteries and recycles them into new
batteries.

6. Dong Energy is a Danish company specialising in the production of electricity from renewable
sources such as wind and solar. They also have a target to reduce their CO2 emissions by 50% by 2025.

7. Neste is a Finnish company specialising in the production of biodiesel and renewable products.
They use waste and residues from biodiesel production to produce new renewable products.

8. Ecovative is an American company that produces biodegradable plastic using mushrooms. This
plastic can be used as packaging for wind and solar power plants.

All of these companies are excellent examples of how the circular economy can be an important element in
green energy and help reduce environmental impact.

- The implementation of circular business models can face a number of challenges, including

- High costs: In the first years of implementing a circular business model, the costs can be very
high. Investments in new technologies, processes and equipment, as well as staff retraining, are required.

- Lack of standards: currently, there are no global standards that define the principles and rules for
using circular business models. This can lead to inequality in the development of this market and difficulties in
interaction between companies and other participants.

- Lack of support from governments: some countries do not provide sufficient support for
companies that want to switch to circular business models. This can be an obstacle to the development of this area.

- Lack of market for recycled materials: some companies may face the problem of a lack of market
for recycled materials. If there is not enough demand for recycled materials, companies will not be able to
effectively use circular business models.

- Changes in consumer habits are needed: Changes in consumer habits are needed to successfully
implement circular business models. This can be difficult as many people are used to throwing away waste and
buying new products instead of repairing and recycling old ones.

- High implementation costs: The transition to a circular economy may require major investments in
new infrastructure and technologies that use resources more efficiently. Many companies may be experiencing great
pressure on their financial resources.

- Lack of incentives: In most countries, there are insufficient incentives for companies seeking to
make the transition to a circular economy. Most legislation is aimed at encouraging cost and innovation rather than
resource conservation.

- Lack of standards: There is a relative lack of standards for measuring and assessing the
environmental and societal impacts of circular business models. This can lead to companies not being able to
replicate their successes in other regions where different regulations and standards exist.

- Lack of access to necessary resources: Companies may face challenges in accessing the necessary
resources to implement circular business models, such as recycled materials, renewable energy and technology. This
can lead to dependence on some suppliers, which can be risky in the context of risk diversification and business
stability.

- Consumer uncertainty: Consumers may not be sufficiently convinced of the benefits of circular
business models and may not like new products and services. This can lead to low levels of demand, which can
make the business model more difficult and reduce its profitability.

- Lack of government support: companies may face the challenges of not having the right legislation
and insufficient government support to implement circular business models. This may result in companies not being
able to compete effectively with traditional businesses that use more costly and less sustainable production methods.

- Business model uncertainty: Some companies may be unsure of how best to implement a circular
business model and what changes are needed. This can lead to uncertainty and inefficiency, and increase the risk of
wasting resources and money on business model implementation.
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- Another challenge is the lack of a regulatory and legislative framework that can support circular
business models and facilitate their implementation. Some legal deficiencies may result in some business models not
being legally possible or becoming too complex to implement.

- Another problem is the relative novelty of these approaches and the lack of knowledge and skills
in their implementation among the business community. Some companies may be unable to understand how to adapt
their existing processes and production lines to the circular economy, which may reduce interest in implementing it.

In addition, some business models may require large upfront investments or additional resources, such as
new technologies and infrastructure, which may be prohibitive for companies that do not yet have sufficient
experience in the circular economy.

It is also important to consider differences between countries and regions. There are various national and
regional characteristics that can influence the implementation of circular business models, such as the level of
economic development, national cultural characteristics, the level of support from the government, etc.

The introduction of circular business models in Ukraine has significant potential for economic development
and environmental improvement. The main prospects for implementing a circular economy in Ukraine include:

a) Reducing waste and improving waste management. The circular economy helps to reduce waste
and ensures the reuse and recycling of materials. As a result, the negative impact on the environment and the
country's economy is reduced.

b) Development of renewable energy. A circular economy promotes the development of renewable
energy and reduces dependence on oil and gas imports. Ukraine has significant potential for the development of
renewable energy, in particular wind and solar energy.

c) Creating new jobs and increasing the competitiveness of the economy. The introduction of circular
business models can help create new jobs and increase the competitiveness of the country's economy.

d) Development of innovations and improvement of product quality. The circular economy stimulates
the development of new innovative products and services, which has a positive impact on product quality and value.

e) Attracting investment and promoting economic development. The introduction of circular business
models can be an attractive investment.

Ukraine is in the early stages of developing a circular economy and green energy. The main challenges
include the following:

A. Insufficient attention from the state. The Ukrainian government has not created an appropriate
legal environment for the development of the circular economy and green energy. The absence of a clear strategy
and regulatory framework results in a lack of investment and development of business models in these sectors.

B. Lack of awareness among the population and the business community. Ukrainian consumers and
businesses do not have a sufficient understanding of the circular economy and green energy, which may lead to a
lack of demand for products based on these principles.

C. Lack of infrastructure. Ukraine lacks facilities for waste recycling and reuse of materials. A
developed waste collection and disposal system is needed, as well as infrastructure for renewable energy processing.
D. Financial constraints. Lack of investment and high costs of renewable energy and waste processing

discourage businesses from investing in these sectors.

Despite these challenges, Ukraine has the potential to develop a circular economy and green energy. This
requires government support, infrastructure development, investment attraction and the creation of a conscious
business community.

One of the main obstacles to the introduction of circular business models in Ukraine is the lack of
incentives for this area of business development from the state. Currently, there are no legislative acts and regulatory
documents that would facilitate the development of the circular economy in the country.

Also, one of the biggest obstacles to the implementation of circular business models is the lack of
awareness and interest on the part of the business community in the need to move to this way of economic activity.
Many companies in Ukraine do not yet understand how circular business models can benefit not only the
environment but also their own business.

There is also a need for support from financial institutions that would provide financial support to
companies that want to implement circular business models.

Today, there are a variety of companies in Ukraine that use circular business models. Here are some
examples:

Ecosoftt is a water management company that offers innovative water treatment technologies. They use a
circular approach by collecting water, treating it and reusing it. The company also works with consumers to help
them reduce their water and energy consumption.

DTEK Renewables is a company that produces electricity from wind and solar power plants. They take a
circular approach by using renewable energy sources, which allows them to reduce their carbon footprint and helps
to conserve resources.

ReCircle is a Ukrainian company that is engaged in the recovery and recycling of used cast aluminium
batteries. The company collects used batteries and recycles them into cast aluminium, which can be used again in
the production of new batteries.
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Recyclix is a company that offers comprehensive solutions for waste management and the use of waste as a
raw material in industry. They process waste from polymeric materials and use them as raw materials for the
production of new products.

"Kofein is a Ukrainian clothing brand based on the concept of a circular economy. It creates clothes from
recycled materials and offers recycling services for existing clothes. The brand is committed to avoiding
unnecessary waste and encourages customers to hand in old clothes for recycling.

"U-Rec is a Ukrainian company that recycles plastic and manufactures products from recycled material. The
company uses circular economy principles to minimise waste and reduce its negative impact on the environment.

"Eco-Fusion is a company that produces eco-fuels from ordinary garbage and waste. It uses circular
economy principles to maximise resource efficiency and minimise waste.

"Green Wave is a Ukrainian company that produces eco-friendly detergents and cleaning products using
only natural and biodegradable materials. The company also recovers and recycles used packaging and materials.

"Ekobiotek is a Ukrainian company that produces biofuels from agricultural and food waste. The company
adheres to the principles of the circular economy, using waste as a raw material for the production of new products.

Interaction between the government, business and the public in the green energy circular economy is very
relevant, as it contributes to the balanced development of the economy, conservation of natural resources and
reduction of environmental impact. In the circular economy of green energy, it is important to create conditions for
the production and use of environmentally friendly technologies and materials, which will reduce waste and
environmental pollution. To do this, it is necessary to develop and implement relevant legal acts, create conditions
for innovation and research that will help increase resource efficiency and reduce production costs.

Business, in turn, should ensure that products and services are produced using environmentally friendly
technologies and materials, and cooperate with the authorities and the public in creating infrastructure for waste recycling
and the use of secondary resources. The population, in turn, can be an active participant in this process, ensuring demand
for environmentally friendly products and services, responsible use of resources and separate waste collection. Thus, the
interaction between the government, business and the public in the green energy circular economy allows for an efficient
and sustainable economy that will contribute to the conservation of natural resources.

Figure 3 shows the algorithm of interaction between the government, business and people for the successful
implementation of circular economy business models.

K=

GOVERNMENT <:> BUSINESS

= = = =

PEOPLE

= =

Create the right conditions
for the implementation of the
circular economy in green
energy, in particular by
creating appropriate laws and
regulations.

Develop and implement circular
business models in green energy, in
particular by reducing the use of
secondary resources and switching to
the reuse of materials.

Should support the circular
economy in green energy, in
particular through separate
waste collection and
participation in material reuse

programmes.

Ensure proper monitoring and
control over the
implementation of the circular
economy in green energy, in
particular through regular
inspections of businesses and
households for compliance
with the requirements for
resource conservation and
reuse of materials.

Ensure the appropriate level of quality
and safety when using recycled
materials in green energy.

Take appropriate safety
precautions when reusing
materials, in particular

Ensure an adequate level of
information support for the
population and business on the
implementation of circular
business models in green
energy, in particular through
information campaigns and
training events.

Ensure an appropriate level of social
responsibility in the implementation of
circular business models in green
energy, in particular by supporting local
communities and promoting their
development.

through appropriate storage
and recycling of waste.

Should be involved in taking
an active part in the process
of implementing the circular
economy in green energy, in
particular by promoting the
development of local
initiatives and participating
in joint projects with
business and government.

Cooperating to achieve the common goal of ensuring the sustainable development of green energy in Ukraine by implementing

circular business models and reducing environmental impact.

Fig. 1. Algorithm of interaction between the government, business and people for the successful implementation of business models of the

circular economy
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Conclusion

Based on the analysis of the existing problems and prospects, we will formulate a step-by-step algorithm of
what needs to be done in Ukraine to promote the introduction of circular business models in green energy:

Step 1: Create a national green energy strategy that takes into account the circular economy. This strategy
should include the definition of goals, objectives, planning and specific measures to increase the use of secondary
resources, reduce waste and reuse them.

Step 2: Develop and adopt legislation that will facilitate the development of circular business models in
green energy. For example, this could include legislation that promotes the reuse of materials, financial support for
businesses that operate in the field of reuse and waste recycling.

Step 3: Establish a support programme for businesses that produce green energy through circular business
models. This programme could include measures such as financial support, advisory assistance, development of new
technologies, infrastructure development, etc.

Step 4: Promote public awareness of green energy and the circular economy. This can be done through
advertising campaigns, educational events, conferences and seminars.

Step 5: Ensure that the necessary infrastructure for the development of a green energy circular economy is
in place. This may include the creation of modern sorting lines, processing plants, the development of a waste
collection and recycling network, and support for the creation of new circular business models.

Step 6: Promote international cooperation with countries that are already successfully developing a circular
economy in green energy. This will allow to acquire new knowledge and technologies, increase competitiveness in
the global market and accelerate the development of circular business models in green energy in Ukraine.

Step 7: Monitor and evaluate the effectiveness of the implementation of circular business models in green
energy in Ukraine. This will allow for timely identification of problems and shortcomings, as well as
implementation of the necessary changes to achieve the goals.

Step 8: Continuously improve and develop green energy policy in line with the circular economy. This will
ensure the sustainable and efficient development of green energy and the circular economy in Ukraine in the long
term.
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