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ABSTRACT

The rapid pace of expansion of industrial production over several decades led to an improvement in the economic
well-being of society and provoked aggravation of global problems in terms of environmental degradation,
depletion of natural resources and the emergence of a global environmental crisis. In this context, the main priority
is the synthesis of economic development, social well-being and environmental safety — the establishment and
development of a circular economy as a hew economy of an inclusive type. The aim of the study is to identify
relevant aspects of the development of the circular economy based on the study of world experience to identify the
risks of transformation of the modern national economy to a circular economy and determine the prerequisites for
its development. The methodological basis of the research is the scientific development of nationals and foreign
scientists, the fundamental theoretical provisions of economic science in the problems of introduction and
development of circular economy. The study of world experience allowed us to identify the risks of introducing a
circular economy and measures for its implementation at the national level. The main provisions and results of the
research can be used by the authorities in the development of regulatory support for the implementation of the
circular economy model, as well as by business entities to take into account in business processes.
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1. INTRODUCTION

In the modern world, the interaction of society and nature is
one of the most acute problems of mankind, because at
present fast economic development leads to a significant
increase in the use and depletion of natural resources.
According to the forecasts of leading experts, by 2050 the
world economy will grow four times, and the world's
population will increase from 7.3 billion to about 10-11
billion, and therefore an additional burden on material and
energy resources is expected. This creates enormous
challenges for sustainable economic and environmental
development and efficient use of resources. So, while Ukraine
is trying to produce, import and adapt the latest technologies
of industrial production, to determine its place in global value
chains, developed countries are faced with new challenges of
global change, which they are trying to solve successfully by
synthesizing continuous modernization of production
technologies and reducing harmful environmental impacts.
This makes it necessary to find a new economic model, which
could disrupt the link between economic growth and the
depletion of natural resources, and most importantly, to
ensure sustainable development of society — a development
model that provides for: the development and successful
implementation of advanced technologies and their organic
integration into the socio-economic sphere; environmental
protection as a necessary dominant of the development
process; focus on improving the welfare of society and
improving the quality of life; balance of social, economic and
environmental institutions of the state.

Taking this into consideration, the formation of model of a
circular economy as a type of management is of great
relevance and aimed at resource and energy conservation,
regenerative cleaner production, turnover and consumption,
and the reuse of raw materials and waste, which are considered
as resources for the next production cycle. That is, the circular

economy is associated with "green growth™ and provides a
movement from mass consumption to responsible
consumption. It is based on a closed cycle of the use of
resources (products) in order to reduce pressure on the
environment.

2. LITERATURE REVIEW

The concept of a circular economy was introduced in 1989 by
two British environmental economists David Pierce and Kerry
Turner in their work “The Economics of Natural Resources
and their Environment”. The further spread of the concept of
a circular economy in the world arose in response to the
growing consumption and accumulation of a mass of waste
that does not lend itself to rapid processing in the natural
environment and has a harmful effect on the environment
[10]. As a result, there is a need for a transition to an inclusive
economy, it implies the ability of economic growth without a
corresponding increase in the use of energy and resources
(source borders) and environmental load (absorption border).

Taking into consideration this issue, the circular economy has
been studied by foreign and our scientists. In particular, the
works devoted to the following problems: the development of
there requisites for the formation of a circular economy were
considered by Kenneth Boulding, P.M. Vitousek, Rachel
Carson, J. Lubchenko, H.A. Mooney, J.M. Melillo, Walter R.
Stahel; formation of the conceptual-categorial apparatus of
the circular economy was highlighted by Di Wu, Chen
Demin, MaKai, Ellen MacArthur, Felix Preston, Walter R.
Stahel; the works of such scientists are devoted to the
development of theoretical and methodological provisions of
the circular economy H. Winkler, Chen Demin), Warren
Mabee, Felix Preston, G. Redey-Mulvey, John Robinson;the
problem of waste management in the context of the circular
economy was raised in the works of D.O. Hrytsyshen,
V.V. Yevdokimov, and in general, the question of the
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effectiveness of the model of the circular economy was
investigated by T. K. Kvasha and L.A. Musina; studies on the
circular economy, committed to public administration, belong
to foreign scientists Andrew Flynn, Li Yu, Lynch Nicholas,
Magdalena Nikolic, Marina Ilic, Peter Feindt, Hobson Kersty.
Taking into account the achievements and significant
scientific results of these scientists, it should be noted that a
number of problems of the introduction and development of
the circular economy are not sufficiently illuminated and
require further fundamental research.

3. INTERNATIONAL EXPERIENCE

An analysis of the literature [11 - 16], [19], [20] allows us to
note that the circular economy is a new economic model in
which the emphasis is on the reuse of materials. That is, it is
an industrial system that is reconstructive and requires
consideration at the micro, meso and macro levels, covering
the production, consumption and proper use of waste (Table
D).

The circular economy operates in accordance with
3R principles: Reduce, Reuse, and Recycle [2]. Such an
approach can provide an increase in socio-economic well-
being without excessive consumption of natural resources.

In particular, the implementation of the concept of a circular
economy at the micro level involves the consideration of
environmental aspects in the implementation of production
processes and products (eco-design), the organization of clean
production with low emissions and the introduction of waste
prevention systems by manufacturers, as well as
strengthening the responsibility of consumers as a result of
environmental labeling and implementation of “green” public
procurement. The practice of developing circular processes at
the meso level includes the development of eco-industrial
parks and agricultural ecological systems along with eco-
design and efficient waste management. The introduction of a
circular economy at the macro level is aimed at creating eco-
cities, eco- community and ecoregions. It is worth noting that
an important condition for ensuring the effective
implementation of the concept of a circular economy and
leveling existing obstacles is the availability of support from
initiatives of enterprises, institutions and organizations that
cover all areas of production, consumption and waste
management at all specified levels of aggregation.

It is common knowledge that the modernization of industry in
the direction of the transition to a circular economy is one of
the main challenges of our time, since it involves the creation
of new business models, new economic relations and added

Table 1 The structure of the circular economy
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value chains. Industrial enterprises should go beyond the
usual model of efficient use of resources and strive to increase
the duration and potential reuse of materials, products and
assets. Considering this, EU economic policies aimed at
enterprises include reuse, processing or recycling of materials
in production cycles, provide for: minimum requirements for
waste sorting, reuse and recycling, as well as taxation /
prohibition of landfills and incineration; developing
requirements for the sharing of products, buildings or
infrastructure; in the development of production technology
or in the implementation of the production process — the
minimum requirements or prohibitions on the product,
environmental permits and taxes.

In 2017, the European Commission and the European
Economic and Social Committee created a joint European
platform for stakeholders in the development of the circular
economy (European Circular Economy  Stakeholder
Platform). The purpose of creating such a platform is the
exchange of best practices, strategies, knowledge and risks of
the transition from a linear economic model to a circular
economy by strengthening the cooperation of countries and
identifying social, economic and cultural obstacles to the
development of a circular economy.

In the countries of the European Union, the institutional
support of the financial component is represented by the
European Investment Bank, which began in 2013 with active
lending to projects related to the circular economy. For the
period 2013-2017 it gave loans related to the circular
economy, for 2.1 billion Euros, of which 0.7 billion Euros for
the industrial sector and services, 0.5 billion Euros for water
resources management, 0.37 billion Euros for agriculture and
the bio-economy sector; and 0.33 billion euros for waste
management.

According to the European Investment Bank (2018) for the
period 2013-2018 the European Investment Bank has funded
622 energy projects in the amount of 56,4 billion euros,
93 projects in the field of solid waste management in the
amount of 1.8 billion euros, 234 projects in the field of water
supply and sanitation in the amount of 19,6 billion euros. The
Bank co-finances not only projects of the European Union,
but also other countries, including Ukraine. So, in 2013, the
Ukrainian project for the development of alternative energy
sources received a loan in the amount of 2.5 billion euros. In
2015, the program for the development of the Ukrainian
municipal infrastructure in terms of energy supply to cities,
solid waste management and water supply and sanitation
received 360 million euros.

Levels Micro - Macro - Meso - Mega-
. Eco—clegner Eco-industrial park Regional Industrial
Production production .
Fco-desi Agricultural ecosystem | Network
co-design Global circular
. Green acquisitions . value chains

Consumption and consumption Eco-cleaner park Rent, service (Including
global supply

Waste Product recycling Waste trade, industrial Symbiosis of :::12122

management system parks urbanization yer
materials)

Development Policies and laws, information platform, capacity building

support
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Based on the foregoing, the European Commission has
already developed and adopted the Circular Economy
Package [5], [17] — a set of legislative initiatives that set
targets for waste processing. Some enterprises in the
European Union are already implementing economically
successful projects for the processing and use of solid waste
in further production. Along with this, in 2018, the World
Economic Forum [5], [14] expanded the three basic principles
of the circular economy to ten, the so-called 10R, which
include (Figure 1): refuse (refuse to produce a product on this
technology and materials, alternative product offer), rethink
(rethinking the direction of using the product, exchange or
sharing of product), reduce (reduction in the use of natural
resources with an increase in the efficiency of production or
consumption), reuse (reuse by another consumer of the
product), repair (repair and maintenance of a defective
product with its subsequent use for its main purpose),
refurbish (restoration of an old product for future
consumption), remanufacture (reprocessing and application of
part of an old product in a new product), repurpose
(reorientation of a part of an old product in a new product to
another functional purpose), recycle (processing materials to
produce products of the same or lower quality), recover
(burning materials with the restoration of energy spent on
their production).

Refue || Relhink R |
‘m ’ Remanufacture
“ Repair J ‘ Repurpose ] ‘ Recycle 1 ‘ Recover ‘

Figure 110-R Principles for Introducing a Circular
Economy According to the World Economic Forum in
2018

Some European enterprises have already been able to
“embed”  successfully these principles during the
modernization of industrial production, while ensuring a level
of profitability, guaranteeing the timely return of investments
and further business growth. They partially refuse to use
products from materials that are difficult to process, or use the
trade-in system — the exchange of goods that were already in
use for new ones [10].

In view of the foregoing, at the present stage of economic
development, the circular economy in European countries has
already become a platform for testing various business
models. Many of them have proven their effectiveness and
already have positive results in the form of cost savings and
reduction of negative environmental impacts. Along with this,
it should be noted that the analysis of the achievements of
different countries in introducing the circular economy model
indicates significant differences in the perception of the need
for this process and its relevance. It certainly depends on the
specifics of the human, natural, physical (artificial) and
institutional capital of each state, the level of its development,
the socio-economic and environmental culture of society. On
the one hand, the desire to implement the principles of a
circular economy is primarily an initiative of states with a
strong economy, highly developed technology and production
culture. The development of a circular economy in the
developed countries of the world will contribute to the growth
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of technological advantages of their production and increase
the competitiveness of such countries in world markets. On
the other hand, developing countries, and have lower incomes
than developed countries, can achieve more significant
successes in the development of circular processes and
increase the efficiency of their implementation. Indeed, the
careful sorting and use of waste provides the so-called
"growth points", which allows the government, the private
sector and other interested parties to promote innovative
models of economic growth. Considering this, we can
highlight the key priorities for introducing a circular
economy: in developed countries changing the structure of
production and consumption, ensuring competitive positions
on a national and global scale and jobs; in developing
countries sustainable economic development and poverty
alleviation.

An analysis of the development trends of the circular

economy in different countries of the world allows us to state

that even in the integration union of the European Union,
taking into account the existing unity of the framework
approaches (circular economy package), each country has
national characteristics of the concept of a circular economy.

In particular:

— Germany, as a country with a powerful industrial
economy, formed the basis of a circular economy through
material flows and the availability of materials. In the
rating of the circular economy-2018, it ranks first in the
number of patents related to the development of the
circular economy; job creation in circular sectors of the
economy; together with Great Britain and France, it is a
leader in attracting circular investments.

—  The Netherlands is focusing on financing innovation and
developing new business models to support the
development of a circular economy.

— Finland is the first country in the world to develop a
national roadmap for a transition to a circular economy.

—  Scotland was the first to join the Circular Economy 100
(CE100) club, created on the initiative of the Helen
MacArthur Foundation to stimulate cooperation and
innovation in the development of the circular economy.
The goal of creating the global Circular Economy 100
platform is to combine the efforts of government,
business entities and research institutions to accelerate the
transition to a circular economy. So, taking advantage of
the development of the information society, the Circular
Economy 100 contributes to the creation of a mechanism
for collective management decision making, gives
recommendations on the implementation of world best
practices and the possibility of activating circular
processes at the level of individual enterprises.

— Japan has moved to a highly efficient model of the
circular economy thanks to the adoption in 2000 of the
innovative Law on Promoting Efficient Use of Resources.
Nowadays, Japanese recycling rates are quite significant,
because the country processes 98% of metals, the share of
seized materials for processing electrical and electronic
products is about 90%, most of the materials are reused in
the production of the product in accordance with the
principles of the circular economy.

—  China stimulates the development of a circular economy
in the framework of the industrial ecology program,
provides for the use of waste from one company as
resources for the production of another company's
product. A powerful legislative framework for the
development and maintenance of the circular economy
has been formed and adopted in the country, the concepts
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of environmental design and increased producer
responsibility have been actively developed, indicating
significant progress in enhancing and stimulating circular
processes. Along with this, the China Association of
Circular Economy, a national organization for regulating
state policies for the conservation of resources,
environmental protection and the implementation of the
Law on the Development of the Circular Economy in
Industries and Individual Enterprises, has been created.

—  Turkey implements the concept of developing a circular
economy by minimizing waste and increasing the
efficiency of resource use in industry, agribusiness and
the municipal sector through the introduction of the Near-
Zero Waste investment program, financed by the
European Bank for Reconstruction and Development
(EBRD).

— Sweden uses waste-to-energy technology. 99% of the
country's waste is used as fuel for power plants or raw
materials for production. At the same time, the country
imports garbage from Norway, the UK, and Germany,
paying it extra for the use of its waste.

The experience of introducing a circular economy in
European countries sets new trends in the formation of
strategic priorities for national development. European
practice allows us to assess the potential changes taking place
in countries where the development of the circular economy is
becoming one of the priorities of our time. At the same time,
an analysis of current global trends allows us to note that the
process of implementation and development of a circular
economy in a strategic perspective will contribute to the
emergence of risks of a social, technological, environmental,
industrial and economic nature. The degree of manifestation
and impact of these risks in different countries will depend on
the level of economic development of a particular country,
which makes it necessary to implement the principle of
differentiated responsibility of different countries. This means
that developed countries should play a leading role in the
development of circular systems by changing the existing
structure of production and consumption, as well as provide
financial and technological support for the development of
circular processes. In turn, developing countries must ensure
socio-economic development based on the principles of
development of a circular economy.

4. RISKS OF INTRODUCTION AND
BACKGROUND OF DEVELOPMENT OF
CIRCULAR ECONOMY IN UKRAINE

In November 2017, the National Strategy for Waste
Management in Ukraine until 2030 was adopted, which refers
to the unsatisfactory state of waste management in Ukraine
and refers to the main goal of “introducing a systematic
approach to waste management at the state and regional level,
reducing waste generation and increasing its volume
processing and reuse” [6], that is, an approximation to the
basic principles of a circular economy. Indeed, in Ukraine
[18], waste management mainly includes recycling,
incineration and disposal in specially designated places or
facilities. According to statistics, 1/7 of the entire territory of
the country is littered with garbage, and only 4% goes for
recycling. For the most part, it can be removed in designated
areas (about 70%), a significant part is disposed of (about
30%), a small part (<0.3%) is burned.

It should be noted that the introduction of the principles of a
circular economy along with the modernization of production
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will provide the Ukrainian economy with double benefits.
Firstly, when reusing resources already consumed once, the
company saves on their purchases and reduces dependence on
suppliers. At the same time, the value of the company is
growing, and the cost of production and disposal of waste can
be significantly reduced. Secondly, it reduces the burden on
the environment, solves the problem of waste disposal and
preserves the country's resource potential.

However, despite the tangible economic and environmental
effects of the circular economy, for most scientists this model
still remains a kind of specific national experiment, not
worthy of serious scientific research and practical testing.
This is due to risks that undoubtedly arise in the process of
converting the traditional economic model to a circular
model. They should be considered from an economic point of
view. After all, the risks that will accompany the process of
transformation of the economy to a circular type can turn into
dangerous consequences if they are neglected. This can lead
to disruption of the economic balance, environmental safety
and social consensus as a whole. So, in order to avoid
reorientation of risks in potential danger and prevention of
possible negative consequences, a necessary condition is the
correct identification of potential risks of introducing a
circular economy, which are as follows (Figure 2):

risk of reduced volumes and reduced
production efficiency

increase in production costs

increase in prices for goods,
work, services

rupture of technological chains
and material flows

probability of a complete "shadowing"
of the economy

Figure 2 Risks of the development of the circular
economy in Ukraine

- firstly, the risk of a decrease in volumes and a
decrease in production efficiency, which is due to the
inability to quickly adapt production capabilities to new
requirements and standards. This will lead to a reduction
in personnel potential, and, in turn, will contribute to a
reduction in population incomes. At the same time, there
is a risk of a partial loss of flexibility of production
processes, which will lead to a slowdown in response to
consumer needs in a specific period of time.

- secondly, the reorientation to new business
requirements will be accompanied by significant financial
costs, which will affect the increase in production costs.
Since the cost is the most important general indicator of
economic efficiency, its increase will have a negative
impact on production in general.

- thirdly, the price level for domestic goods, work
and services will increase, which in turn will affect the
decrease in the competitiveness of these goods. Declining
competitiveness poses a strategic threat and requires
preventive actions.
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- fourthly, in the short term, transformation processes
in the economy will exacerbate the problems of breaking
technological chains and material flows. Perhaps a
violation of the continuous and rhythmic technology of
the main production and supply. That is, the risk concerns
the movement of materials, the distribution of the finished
product between consumers and the organization of
delivery to the destination.

- fifthly, high market risk, which implies the
uncertainty of the final cost of a new product and its
perception by consumers.

- sixthly, without effective management of the above
risks, negative consequences can occur that consist not
only in a decrease in economic well-being, a reduction in
the country's GDP and a “complete” shadow economy, as
well as in the absolute destruction of the domestic
economic system.

It should be noted that for the successful implementation of
the concept of a circular economy, it is necessary to create a
favorable business environment. First of all, business entities
and the state as a whole need to intensify the processes of
investing in new technologies that would satisfy the
requirements of a circular economy. Investments necessary to
ensure decoupling growth in various sectors and subsectors,
which during the transition phase will increase economic
activity, employment and pollution levels, on the assumption
that they do not completely replace other investments or
consumption. Thus, financial support for the transition to a
model of the circular economy should include any measures,
the initiation of which will help to attract investment for
financing or refinancing enterprises and projects in the
development of the circular economy. The main sources of
financing circular business projects may be enterprises,
banking institutions, investment funds, venture and private
equity, crowd funding. At the same time, the importance of
each of the proposed funding sources will vary depending on
the features of the Project, its cost and payback period.
Introduction of a circular economy should be based on basic
market laws — in the absence of demand for recycled waste
and products, it loses economic feasibility. Therefore, to
justify investments, it is necessary to stimulate market
demand and create new value chains within the country. This
will inevitably entail the withering away of certain types of
activity and enterprises, a reorientation from old types of
activity to new ones or the creation of new types of business.
As a result, the system of economic ties and relations on a
national and global scale and the design of the country's
economy will change.
Along with the foregoing, improving the business climate will
attract the necessary level of investment in order to ensure the
implementation of circular economy projects and the
reorientation of the domestic economic system towards the
manufacture of ready-made products. The need to attract
investment will arise primarily in sectors of the economy that,
given the development of a circular economy, gain priority,
namely:

- agriculture, timber industry, woodworking and pulp
and paper industry to promote the use of biofuels and
the development of new products based on
biotechnology;

- installation and construction / reconstruction
services to achieve greater energy efficiency and the use
of renewable energy sources;

- stable infrastructure, in particular with respect to
the energy and transport sectors — mass transportation
systems, electric vehicles and ways to determine their
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value;

- maintenance and repair, development and
processing to facilitate the efficient use of materials;

- engineering services and training, which will make
it possible to meet the growing demand for new
competencies in areas such as design, processing and
updating of products, as well as new business models.
Workers must be prepared to take on a whole range of
new tasks that are needed for a "new" promising
economy.

- improving energy efficiency of residential
buildings, commercial and industrial buildings.

- education and employment services to prepare the
workforce for new tasks that will be relevant in the new
economy.

It is worth noting that the activation of the processes of
development of the circular economy requires not only
financial support and evaluation of its effectiveness, but also a
high-quality information product. Indeed, the main reason for
the slow pace of investment is the lack of timely, reliable,
complete and relevant information. So, there is a need for
targeted information programs. Information programs should
be created that will directly focus on disseminating
information on the need for investment for the successful
implementation and development of a circular economy. A
successful example of such information support is the
creation in 2017 of the Platform for supporting the financing
of circular economy, which combines information resources
for financing the development of the circular economy by the
European Investment Bank, investment funds, state banks,
investors and other interested parties. The main activities of
the Platform are coordination and informational work to
exchange best practices and regulate financing of the circular
economy, financial work to study the need for social
instruments for financing projects and consulting work to
develop circular economic processes and improve prospects
for their implementation.

Along with this, in real life, the movement towards a circular
economy requires a number of political measures — a
combination of regulatory and economic instruments, as well
as significant investments in infrastructure, construction and
production, aimed at reducing the use of energy and materials
in society. In addition, a suitable opinion [1] is that it is
necessary to consider a number of new policy measures, for
example, more active use of public procurement and targeted
investments in the interest of efficient use of resources,
various financing schemes, and adoption of resource
efficiency goals for materials. In particular, where there may
be a shortage, or there is a significant general effect of the
extraction and use of resources on the environment. This
requires the introduction of product design requirements in
order to make it more convenient and easier repair,
maintenance, disassembly, anti-aging and support of new
business models aimed at enhancing functional sales.

It is also crucially important to revise the tax system, because
the transition of society to the concept of rational use of
resources and the social and environmental plan will require
tax changes in the context of increasing taxes on the
consumption of non-renewable resources. Such tax changes
will accelerate the transition to a circular economy that is
resource-efficient in nature. As part of the tax reform, a
priority rethinking is required by the mechanism of levying
value added tax. Goods produced using recycled materials
must be exempt from value added tax. Such a reform will
facilitate the use of recycled materials, that is, their recycling
and reuse.
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Along with the foregoing, we believe that the introduction of
a circular economy in Ukraine is possible on the basis of
public-private partnerships as an alternative option to
accelerate the transition to sustainable models of production
and consumption. In particular, a project that complies with
the provisions of the circular economy on the basis of
interaction between the state and business can be
implemented: firstly, within one enterprise by creating a new
production enterprise or modernizing, re-equipping or
reconstructing an existing one; secondly, through the creation

5. CONCLUSION

The study allows us to state that, along with the existence of
national characteristics of the transition to the concept of a
circular economy, each country has different priority
directions for its realization, primarily due to the level of
economic development. Consequently, expanding the scale of
development of the circular economy is impossible without a
systematic complex restructuring in the direction of
legislative regulation, the introduction of technologies,
adequate financial support and forms of doing business to
changing the mentality of society on the use of circular
products and creating new opportunities for interaction
between manufacturers of circular goods.

In the process of introducing a circular economy as the main
model of national production, the risk management system
from the position of the state is one of the key indicators of
the effectiveness of such a transformation. The above risks,
the list of which is not exhaustive, regardless of their
separation by environment, are interrelated and
interdependent. However, given the impact of introducing a
circular economy in terms of the economic system, an
integrated risk management system for such a transformation
should be based on interdisciplinary ties involving leading
experts and representatives of various fields of knowledge.
The above confirms, that the circular transformation of
industrial production and the introduction of a circular
economy as a whole require further steps towards the
development of state economic policy, the study of the most
promising sectors of the economy in terms of including waste
processing links in production chains, and also in identifying
possible sources of investment for financing projects with
advanced recycling methods.

Herewith, the movement of the national economy in a circular
direction with the potential to provide significant social
benefits requires well-considered and balanced political
measures along with targeted investments over a certain
period of time. The main goal of this process is to reduce the
utilization of energy and materials in society. It is also
important to look at the circular economy as an integral part
of the employment strategy and competitiveness, and not just
as an environmental problem.
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