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Summary

Climate change and the depletion of  natu-
ral resources are the two most pressing global 
problems of  our time. Finding ways to solve 
the problem of  climate change and conserva-
tion of  natural resources has led to the crea-
tion of  a global business model with a very fast 
growth rate – a circular economy. In a circular 
economy, the most important thing is not ma-
terial flows or waste, but much more valuable 
methods, such as maintenance, reuse and recy-
cling of  equipment. The circular economy cre-
ates new and unprecedented opportunities for 
wealth and prosperity and is a major driver for 
achieving the UN 2030 agenda and the goals of  
sustainable development. 
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Introduction

In 2014 in Davos, the Ellen MacArthur Foun-
dation (the main initiator of  the idea of  a cir-
cular economy) presented a second report on 
the "circular economy", which estimated that 
the average OECD citizen annually buys for 
consumption 800 kg of  food and beverages, 
120 kg of  packaging and 20 kg of  new clothes 
and shoes, and almost 80% of  these goods are 
not reused (Global Ekolabelling Network). The 
purpose of  the article is to reveal the peculi-
arities of  formulating the paradigm of  circular 
thinking and the concept of  circular economy, 
to consider the features of  the green transition 
in the European Union in order to determine 
the implementation of  a sustainable, ecologi-
cal, climate-neutral economy in Ukraine.

Presenting the main material

The concept of  the circular economy appeared 
in literature in the 60s of  the twentieth century 
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in connection with the transition from an in-
dustrial society and economy to a post-industri-
al (information, digital) one. A systematic study 
of  the theoretical foundations of  the circular 
economy was carried out in the works of  Brit-
ish economists David W. Pierce and R. Carrie 
Turner in 1989.Their concept is based on the 
assertion that the traditional linear economy 
does not have its inherent built-in mechanisms 
to stimulate businesses to recycle waste and ex-
tend their life cycle, but on the contrary – leads 
to the formation of  huge landfills, which has 
an extremely negative impact on the environ-
ment. The principles of  the circular economy 
were formulated by Ellen McArthur in 2015. 
According to the Global Environment Forum 
(2014, Tokyo), the circular economy (closed-
loop economy) is defined as a concept aimed 
at eliminating material loops and extending 
the life of  materials through longer use and 
increasing the use of  secondary raw materials 
(Global Ekolabelling Network). This concept 
applies to the following components:

	– product design – improved design can 
make products stronger or easier to res-
tore, upgrade or recycle. This will help 
to better recover valuable materials and 
components by waste management 
companies;

	– production processes – inefficient use 
of  resources in production processes 
can lead to loss of  business opportuni-
ties and significant waste generation. 
Primary raw materials, including re-
newable materials, continue to play an 
important role in production processes, 
even in the circular economy. In additi-
on, it is necessary to promote innovative 
production processes. For example, the 
formation of  industrial clusters makes it 
possible to attract waste or by-products 
of  one industry as resources for another;

	– waste management – plays a central 
role in a closed-loop economy. The wa-
ste management hierarchy establishes a 
priority order from prevention, prepa-
ration for reuse, recycling and recovery 

of  energy to disposal (as a final option). 
This approach aims to encourage those 
production processes that provide the 
best overall environmental result. Ad-
herence to or non-compliance with 
the hierarchy can lead to a high level 
of  recycling of  valuable materials that 
will be returned to the economy, or an 
inefficient system where waste is dispo-
sed of  in landfills or incinerated in a po-
tentially harmful manner;

	– from waste to resources – strengthening 
the development of  secondary raw ma-
terials markets and water reuse. In a cy-
clical economy, recyclable materials are 
reintroduced into the economic cycle as 
new raw materials, increasing the secu-
rity of  supply of  resources.

In 2015 the European Commission also 
adopted a Circular Economy Action Plan and 
developed a system of  recommendations for the 
implementation of  the BREFs (Best Available 
Techniques Reference Documents) process for 
32 economic activities (Internet-1). In general, 
EU economic policy measures aimed at enter-
prises that include reuse, treatment or recycling 
of  materials in the production cycles include: 
minimum requirements for waste sorting, reuse 
and recycling, as well as taxation / bans on 
landfills and incineration; developing require-
ments for products, building or sharing infra-
structure, as well as communication campaigns; 
minimum requirements or prohibitions on the 
product, environmental permits and taxes in 
the development of  production technology or 
in the implementation of  the production pro-
cess; when ensuring the transportation, distri-
bution or spatial development of  products, the 
focus should be on transport taxes, mandatory 
recommendations for spatial development, ob-
ligations for the distribution and co-organiza-
tion of  waste collection; enterprises advanced 
in the field of  waste processing are entitled to 
subsidies to launch pilot projects, exemption 
from taxes on innovative areas of  activity and 
exceptions in legislation that allow for conduc-
ting experiments; "green" public procurement.
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The European "green course" was presen-
ted by Ursula von der Leyen, President of  the 
European Commission on December 11, 2019. 
It is a roadmap to a "climate-neutral" economy, 
in which growth is not tied to resource con-
sumption. The EC estimates that the circular 
economy could further increase the EU’s GDP 
by 0.5% by 2030 creating around 700,000 new 
jobs. The EU has set for itself  the goal of  trans-
forming European countries into the world's 
first climate-neutral region by 2050. To achieve 
this goal, the European Green Agreement and 
related documents have been developed.

According to this plan, goods on EU mar-
kets should be designed for long-term opera-
tion, reuse, repair and recycling, and contain 
as much recycled materials as possible instead 
of  primary raw materials. Disposable use will 
be limited, destruction without disposal of  un-
sold durable goods is prohibited. Consumers 
will receive reliable information on the main-
tainability and durability of  products to make 
environmental choices.

Today, the European Commission is deve
loping a wide range of  regulatory measures in 
such areas as increasing the service life of  elect-
ronic devices, batteries and vehicles, improving 
waste collection and recycling. New mandatory 
requirements for packaging of  goods, plastic 
composition, possibilities of  secondary use of  
textiles, construction of  buildings are introdu-
ced. The new legislative initiative is aimed at 
replacing disposable packaging, utensils and 
cutlery in the field of  catering, minimising 
waste.

The European Green Agreement investment 
plan (InvestEU) has three main objectives:

	– First, it will increase funding for the 
transition to a climate-neutral economy 
and mobilize at least €1 trillion to sup-
port sustainable investment over the 
next decade through the EU budget 
and relevant instruments, including In-
vestEU.

	– Second, it will create favourable condi-
tions for private investors and the public 
sector to promote sustainable invest-

ment.
	– Third, it will support public administra-

tions and project promoters in identify-
ing, structuring and implementing sus-
tainable projects.

Some European companies have already 
been able to successfully "embed" these princip-
les in the modernization of  industrial produc-
tion, while ensuring a level of  profitability that 
guarantees a timely return on investment and 
further business growth. They partially refuse 
to use products made of  materials that are diffi-
cult to process, or use a trade-in system – the 
exchange of  goods that have already been used 
for new ones. H. Nguyen, M. Stachtey and M. 
Zils (Nguyen – Stuchtey – Zils, 2014) analyzed 
the activities of  global clothing retailer H&M, 
which abandoned the use of  plastic packaging 
for consumers and launched a programme to 
collect old customers' clothes in exchange for 
discounts on new clothes. The received clothes 
are sent through a partner company for further 
processing and cascaded uses until they can be 
no longer used as materials. Renault's plant in 
Choisy-le-Roi is renovating car engines, trans-
missions, pumps and other components for 
resale. The plant's remanufacturing operations 
use 80% less energy and 90% less water than 
comparable new production does, while the 
plant's operating profit is higher than corpora-
tion’s as a whole (Nguyen et al., 2014).

Sweden uses waste-to-energy technology. 
99% of  garbage in the country is used as fuel 
for power plants or raw materials for produc-
tion. At the same time, the country imports 
garbage from Norway, Great Britain and Ger-
many, which pay extra for the use of  their was-
te. Austria has turned a waste incinerator plant 
into a thermal power plant, disposing 265,000 
tons of  waste per year for the production of  
thermal energy. Belgium has introduced its in-
novation, the Ecolizer, which allows to estimate 
the amount of  production waste, its impact on 
the environment and the costs of  transporta-
tion and disposal.

More than 100 waste processing plants have 
been built in Poland. Alternative fuels and se-
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condary raw materials (plastic, metal, alumi-
num) are produced from waste. In the Nether-
lands, the introduction of  the principles of  the 
circular economy has become a leading strategy 
for sustainable development: it saves 7 billion 
euros annually and creates about 54 thousand 
jobs (Kocheshkova – Trushkina, 2017).

In recent years, SITRA, the Finnish Inno-
vation Fund of  the Future, has established the 
FISU network of  Finnish communities, which 
has helped create sustainable business ecosys-
tems among companies (industrial symbiosis) 
in the mining sector, the Finnish Renewable 
Energy Association and the Climate Aid Coun-
cil (CLC), and industrial sectors to understand 
and maximize the opportunities associated 
with combating climate change.

In Belgium, about 30% of  solid waste is 
burned (150 kg per person per year). At the 
same time, incineration is carried out by lar-
ge high-efficiency complexes with a capacity 
of  more than 500,000 tons per year with the 
production of  significant amounts of  energy 
(48% of  energy in the country is obtained from 
renewable sources). More than 23% of  MSW 
is composted in anaerobic plants in Belgium. 
Composting is mainly carried out in small 
plants with a capacity of  20,000-65,000 tons 
per year. Most aerobic composting plants are 
also designed to produce biogas, which is used 
to generate electricity.

The state of  waste management in the EU-
28 shows that most countries, especially those 
with higher GDP per capita, are expanding 
their programmes and recycling projects, but 
the share of  landfilling remains significant. The 
reprocessing and reuse of  products is largely 
driven by EU programmes, communiqués and 
strategic documents, as a result of  which count-
ries even acquire their own specialization in the 
global circular economy (Deineko, 2018):  

In general, we can identify the following tar-
gets for the transition towards the circular eco-
nomy of  the EU as a whole:

	– recycling 65% of  household waste by 
2030;

	– recycling 75% of  packaging waste by 

2030;
	– reducing landfilling to a maximum of  

10% of  household waste by 2030;
	– promoting economic instruments to 

combat landfilling;
	– simplified and harmonized calculation 

methods for processing rates throug-
hout the EU;

	– specific measures to promote reuse and 
industrial symbioses – transformation 
of  a by-product of  one industry into 
raw materials of  another industry.

It is not only European countries that are 
implementing the principles of  a green re-
newable economy. In 2013, the United States 
passed a law banning the use of  disposable 
polystyrene packaging for food and bevera-
ges in restaurants and grocery stores. Color-
ado has a Green Building and Green Points 
programme, which requires that at least 50 per-
cent of  construction waste is recycled. 

China passed a law to promote a circular 
economy back in 2009, which focusses on redu-
cing resource use, reuse and recycling. Accor-
ding to experts, the circular economy in China 
is in practice more a topic of  interest than a 
target of  action. However, China is expected to 
become a major player in the circular economy 
in the future.

In Australia, 75-80% of  landfills are being 
recycled, with greenhouse gas emissions falling 
below 1990 levels, although the economy has 
grown by more than 60% over the same pe-
riod. Almost 40% of  the state's energy is wind 
and solar energy. Also, according to experts in 
this country, the circular economy can create 
25,700 more jobs by 2030, as well as reduce 
greenhouse gas emissions by 7,700 tons (carbon 
dioxide equivalent), which is 27% less compa-
red to the linear model of  the economy.

Along with the long-term benefits of  the 
transition to a circular economy, there are also 
short-term obstacles along the way. Such chal-
lenges and threats can be:

	– the difficulty of  promoting systemic 
change;

	– economic challenges (a circular eco-
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nomy can be unprofitable in the short 
term);

	– imperfect markets (lack of  necessary 
products and infrastructure, competit-
ion, knowledge and / or incentives in 
the market);

	– imperfect regulation (imperfect legisla-
tion and / or its implementation);

	– social factors (insufficient knowledge 
and skills related to the circular eco-
nomy);

	– insufficient waste sorting;
	– difficulties in obtaining adequate fund-

ing;
	– lack of  agreed procedures in various 

areas.
These factors have different effects depend-

ing on the industry and the value chain.
At the same time, the benefits of  introducing 

a circular economy will not be evenly distribu-
ted among all sectors of  the economy. Busines-
ses, regions or social groups incurring losses 
will remain, while others will make a profit. 
Examples are jobs in the extractive industries, 
which are declining, and in activities that pro-
duce cheap consumer goods. The full benefits 
of  the circular economy also depend on how 
quickly and efficiently skills can be acquired 
and educated for the circular economy, which 
is important to ensure the modernization of  
the industry with the necessary qualifications. 
In addition, modernization of  production will 
require changes in the business processes of  en-
terprises, the establishment of  new connections 
and, probably, the rupture of  old ones.

Thus, the topic of  the European Green Deal 
today is one of  the most pressing issues on the 
agenda in the European Union. The roadmap 
provides a set of  measures to increase energy 
efficiency, transition to a "clean" circular eco-
nomy, reduce pollution and prevent climate 
change. All this will improve the quality of  
life of  people and the state of  the environ-
ment. Quite strict environmental requirements 
for products to be imported into the EU are 
planned. This is the so-called "Carbon Border 
Tax". This means that "dirty" carbon-intensive 

products may not be allowed on EU markets. 
Therefore, Ukraine should already take into ac-
count the new EU strategy and accelerate the 
issue of  improving energy efficiency and the 
circularity of  the economy.

But today a gap is emerging and widening 
between the EU climate policy, which has been 
formed and developed significantly over the 
past 20-25 years, and the state of  constant un-
certainty in Ukraine.

The annual generation of  industrial waste 
in Ukraine is approximately 420 million tons 
(including 250 million tons of  coal and 100 
million tons of  metallurgical slag). Every year 
in Ukraine more than 13 million tons of  so-
lid household waste are generated. More than 
95% of  this waste is sent to landfills and dumps. 
For example, in the EU, slags generated as a 
result of  energy generation at thermal power 
plants (removed ash) or in metallurgical in-
dustries are not classified as waste. Slag materi-
als are successfully used in construction and can 
be placed in the landfills of  enterprises only for 
temporary storage. In Ukraine, these materials 
are still considered "industrial waste". We lag 
far behind the EU in terms of  their disposal. 
More than 15% of  landfills are overloaded and 
do not meet sanitary standards. Opportunities 
to expand existing landfills are significantly li-
mited. According to the State Statistics Com-
mittee, the volume of  accumulated industrial 
waste in specially designated places or facilities 
is ~ 14 billion tons. Figures 1 and 2 show the 
levels of  waste recycling in the world compared 
to Ukraine. 

Thus, the high level of  waste generation and 
low rates of  its use as secondary raw materials 
have led to the fact that in Ukraine every year 
industry and utilities accumulate significant 
amounts of  solid waste, of  which only a small 
part is used as secondary material resources; 
the rest ends up in landfills. Industrial waste has 
a different morphology, depending on the type 
of  industrial production.

The difference between the situation with 
waste in Ukraine compared to other developed 
countries is the large volume of  waste genera-
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tion and the lack of  waste management infra-
structure.

In our opinion, in order to implement the 
industrial strategy for the circular economy in 
Ukraine, it is necessary to abandon the very 
concept of  "waste" as such. There is no was-
te; there are unusable goods and raw materials 
that have not yet been involved in production. 
The technologies of  100% reusability need to 

be developed.
According to the European Investment Bank 

(2018), in the period between 2013 and 2018, 
the European Investment Bank financed 622 
energy projects worth 56.4 billion euros, 93 
solid waste projects worth €1.8 billion, and 
234 projects in the field of  water supply and 
sewerage worth 19.6 billion euros. The Bank 
co-finances not only projects from the Europe-

Figure 1: Proportion of  municipal solid waste incineration in different countries of  the world
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Figure 2: Proportion of  solid waste disposed of  in landfills in different countries of  the world
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an Union, but also other countries, including 
Ukraine. Thus, in 2013, the Ukrainian project 
for the development of  alternative energy sour-
ces received co-financing (credit) of  2.5 million 
euros. In 2015, the programme for the devel-
opment of  Ukrainian municipal infrastructure 
in terms of  urban energy supply, solid waste 
management and water supply and sewerage 
received 360 million euros (Internet-1).

Ukraine, as a Party to the Kyoto Protocol 
and the Paris Agreement, has also committed 
itself, in particular, to measures to limit gre-
enhouse gas emissions and adapt to climate 
change. In the first Nationally Determined 
Contribution (NDC) submitted in 2016, Ukra-
ine independently set its goal of  limiting GHG 
emissions – not to exceed 60% of  the 1990 level 
in 2030. This level of  GHG emission reducti-
ons is not ambitious in the context of  the Paris 
Agreement, as it envisages a 75% increase in 
national GHG emissions by 2030 compared to 
2017.

Major pieces of  current legislation on public 
policy and governance in the field of  climate 
change include: Basic principles (strategy) of  
the state environmental policy of  Ukraine until 
2030, the Concept of  Public Policy in Climate 
Change for the period up to 2030 and the cor-
responding Action Plan.

The Low Emission Development Strategy 
identifies three key objectives (Zvarych – Iryna, 
2016):

	– transition to an energy system that pro-
vides for the use of  low-carbon energy 
sources, development of  sources of  
clean electricity and heat energy, imp-
roving energy efficiency and energy sa-
ving in all sectors of  the economy and 
housing and utilities infrastructure faci-
lities, encouraging the use of  alternative 
petroleum products to oil motor fuels, 
and the transition of  freight and passen-
ger transport systems to cleaner modes 
of  transport;

	– increase carbon sequestration and re-
tention through the application of  best 
practices in agriculture and forestry 

adapted to climate change;
	– reduction of  greenhouse gas emissions, 

such as methane gas and nitrogen oxi-
de, related mainly to fossil fuel producti-
on, agriculture and waste.

The strategy states that Ukraine will make 
efforts to reduce greenhouse gas emissions in 
2050 to the level of  31-34% of  the 1990 level.

As noted above, achieving the ambitious 
goals of  the European Green Deal will requi-
re the EU to introduce protection for its own 
markets and producers, such as the carbon im-
port adjustment mechanism. This may reduce 
the competitiveness of  Ukrainian goods in the 
EU market. First of  all, this applies to energy 
and resource-intensive goods, which occupy a 
significant share in the structure of  Ukrainian 
exports: products of  metallurgy, agriculture, 
food industry, energy, heavy chemicals, me-
chanical engineering and more. The transport 
infrastructure, such as gas pipelines, may also 
be under the pressure of  such mechanisms ta-
king carbon emissions for logistics into account, 
which will affect their competitiveness.

Conclusions

A closed-cycle economy, or circular economy, 
is a model of  economic development based on 
the recovery and rational use of  resources; an 
alternative to the traditional, linear economy. 
The closed-loop economy is focused on pro
ducts and services that minimize waste and oth-
er types of  pollution, and is designed to change 
the classic linear model of  production. The 
basic principles of  the circular economy are 
based on extending the life cycle of  products, 
the recovery of  resources, recycling, a transition 
from fossil fuels to the use of  renewable energy 
sources and other renewable resources, so as to 
reproduce within man-made civilization natu-
ral mechanisms for waste disposal at different 
levels and stages of  human life.

The strategic priority for the development of  
the Ukrainian economy is sustainable growth, 
which is based on a closed-loop economy (cir-
cular economy), which not only improves the 
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environmental situation, but also increases cus-
tomer confidence and the operational efficiency 
of  the business. The introduction of  a circular 
economy should be based on basic market laws 
– in the absence of  demand for recycled waste 
and products, it loses its economic viability. 
Therefore, to justify investment, it is necessary 
to stimulate market demand, to create new val
ue chains within the country. This will inevitab-
ly lead to the extinction of  certain activities and 
enterprises engaged in them and the reorienta-
tion from old activities to new ones or the cre-
ation of  new businesses. As a result, the system 
of  economic relations and relations inside and 
outside the country will change, and so will the 
design of  the country's economy.

Circular transformation of  industrial pro-
duction, and the introduction of  a circular 
economy in general require further steps to 
develop public economic policy, study the most 
promising sectors of  the economy in terms of  
including waste processing in production cha-
ins, and identify possible sources of  investment 
to finance projects using best practices in waste 
disposal.

The main prerequisites for the transition to 
a circular economy in the world are, first, re-
source problems – uneven distribution and con-
sumption, irrational use, a significant reduction 
in resource requirements requires a mixture of  
non-renewable resources in production; and 
second, the problem of  environmental pollu-
tion – the accumulation of  garbage in cities, 
environmental problems, climate change prob-
lems today require immediate action and a pa-
radigm shift in consumption.

The problems that may hinder Ukraine's 
transition to a circular economy include the fol-
lowing: insufficient knowledge of  the circular 
economy; possible short-term unprofitability 
of  the circular economy; the presence of  cer-
tain barriers that limit access to bank financ-
ing; insufficient waste sorting; lack of  necessary 
infrastructure, competition, knowledge and 
incentives in the markets; expensive transpor-
tation of  raw materials for recycling; quality of  
roads; and in general, imperfect legislation and 

its implementation when addressing the prob-
lems of  the circular economy.

Solving the problems of  transformation of  
social reproduction in Ukraine on the basis of  
a circular economy requires systematic action 
at state, regional and local levels. One of  the 
key areas of  the circular economy is to identify 
and eliminate significant bottlenecks that affect 
supply chains and manufacturers.

Thus, the circular economy is an approach 
based on the recycling of  almost any materials. 
By developing and further implementing in-
novative business models in Ukraine, it will be 
possible to ensure that technical and biological 
materials continue to actively "participate" in 
the economy, and valuable reserves and natural 
resources are preserved.
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