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ABSTRACT

The article examines the role of the bioeconomy in the formation of priorities for the economic development
of Ukraine. It is determined that the primary goal of the bioeconomy is the optimal use of renewable biologi-
cal resources and the creation of sustainable manufacturing systems for new products. It is noted that Ukraine
belongs to the countries with high bioeconomic potential, the source of which is the production of biomass
of agricultural origin that creates favorable conditions for the development of the bioeconomy. The dynamics
of biomass production potential are characterized by a stable increase in the amount of biomass available for
use, and its energy capacity is analysed. Using the methodology of ‘smart specialization’, a model of strategy
formation was developed, which defines the priorities, goals, and objectives of the bioeconomic development

of Ukraine’s economy.
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INTRODUCTION

The issue of the development of the bioeconomy is
one of the most relevant scientific studies of socio-
-economic policies throughout the world. The emer-
gence of a bio-oriented economy is crucial for the
modern agricultural sector.

For Ukraine, the implementation of bioeconomic
measures remains relevant, as it helps create a more
innovative, resource-efficient, and competitive econ-
omy. It involves shifting production to the rational
use of natural resources, organic farming, and energy-

-saving technologies while reducing the industrial im-
pact on the environment and improving its quality. The
strategy based on the principles for utilizing renew-
able bioresources using modern innovative technolo-
gies aims to reach a compromise among the economy,
society, and nature protection in the long run.

The purpose of the study is to determine the pri-
orities and detect strategic directions for implement-
ing the strategy for the bioeconomic development of
Ukraine. The main task of this study is to outline the
possibilities for the development of core sectors of
the economy on a bioeconomic basis.
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THEORETICAL BACKGROUND

The modern market economy is characterized by inno-
vative methods of production and distribution of goods
and services. Today it can be stated that new knowledge
and innovation significantly influence the economy
and society. One of the modern trends demonstrating
the impact of innovation is the emergence and rapid
development of bioeconomics (OECD, 2009).

In the EU strategy for development, the bioecon-
omy is presented as a strategic, integrative, intersec-
toral form of activity corresponding to an interdisci-
plinary approach to principles of research planning
and funding. The scope of the bioeconomy refers to
energy obtained from renewable sources and produc-
tion processes in industries such as textiles, paper,
chemical, cosmetic, and pharmaceutical (Wicki and
Wicka, 2016). The concept of bioeconomy does not
imply the development of new industries in the glo-
bal and European economies. Its essence boils down
to creating efficient systems of use of renewable bio-
logical resources based on a combination of existing
sectors of primary production and processing. These
systems should allow not only for the better use of
what we already can produce but also for the efficient
use of those resources, which we currently cannot use
efficiently. It is assumed that the development of the
bioeconomy in the coming years will be an important
factor stimulating the growth of the European and
global economy (Gote¢biewski, 2016).

The bioeconomy forms the basis for modern di-
rections in economic development. It is grounded in
the widespread use of biotechnology and biologically
renewable resources for production (Rogach, 2019).
In 2012, the European Commission adopted the new,
extended, and more sophisticated definition of bio-
economy, published in the ‘Innovating for sustain-
able growth: A bioeconomy for Europe’ strategy. That
document defines a bioeconomy as ‘an economy us-
ing biological resources from the land and sea as well
as waste, including food wastes, as inputs to industry
and energy production, it also covers the use of bio-
-based processes to green industries’ (Luczka, 2018).

The main goal of the bioeconomy is the opti-
mal use of renewable biological resources, creat-
ing the fundamentals for sustainable manufacturing

and processing systems that will allow to produce
food and non-food products at a lower cost, reduce
a negative impact on the environment, and establish
waste-free production. The main components of the
bioeconomy refer to the use of renewable biomass
sources (Kravchuk, Kilnitska and Tarasovich, 2018).

MATERIALS AND METHODS

The purpose of the study is to analyse the possibilities

for the implementation of the bioeconomy in Ukraine.

The study was conducted using various international

and national sources of information such as:

— The State Strategy for the Regional Development
of Ukraine for 2021-2027;

— research devoted to the international experience in
the implementation of development strategies for
the bioeconomy;

— research related to the scientific, legislative, and
resource base for the bioeconomy development in
Ukraine;

— statistical yearbooks on agriculture in Ukraine
2018-2019;

— materials of the Bioenergy Association of
Ukraine.

The following methodological approaches were
used in the course of this study:

1. The system analysis method helped to study the
dynamics of the energy capacity of biomass in
Ukraine and analyse strategies for bioeconomy
development in the G7 and the EU countries.

2. The modelling method that was used to describe
a strategy for the development of the bioeconomy
in Ukraine.

RESULTS AND DISCUSSION

The main components of the bioeconomy are based
on the use of renewable biomass sources for sustain-
able production, environmental protection, and the in-
tegration of biotechnological knowledge in different
sectors of the economy. The bioeconomy establishes
interrelations between industries due to technologi-
cal innovations that enable the broad conversion of
inputs and production waste management. As a re-
sult, the bioeconomy integrates diverse elements,
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including processes, ecosystems, industries, innova-
tions and technologies, raw materials, and finished
goods to meet the consumers’ growing expectations
(Kravchuk, Kilnitska and Tarasovich, 2018).

The bioeconomy of agricultural systems com-
prises agricultural biomass and biotechnology. The
source of biomass is crop production, and Ukraine
is one of the countries with high bioenergy potential.
According to statistics, since 2015, Ukraine has pro-
duced more than 60 million tons of grain annually,
and in 2019 it exceeded 70 million tons. During the
same period, the annual gross harvest of sunflowers
amounted to more than 10 million tons, and in 2019
it reached over 15 million tons. The production of
other crops, which are also a source of biomass, is
increasing. Moreover, Ukrainian grain resources are
basic bioproducts that are used as raw materials for
the production of ethanol and bioethanol (State Sta-
tistics Service of Ukraine, 2019).

The life cycle of biofuels from agricultural bio-
mass begins in the field. Therefore for the sustain-
able operation of bioenergy projects, it is vital to
encourage agricultural producers and create ap-
propriate conditions for the procurement and sup-
ply of specified volumes of energy raw materials
(Kucher, 2019).

Analysis of the dynamics of growth of theoreti-
cal and energy potential of biomass and calculations
(Fig. 1) showed an increase in the amount of bio-
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mass available for use for bioenergy purposes from

106.4 million tons in 2015 to 131.1 million tons

in 2018, which is 23.2%. The energy potential for

the corresponding period increased by 3.46 million

tons of oil equivalent (toe), which is equal to 32.8%.

It indicates a substantial increase in opportunities to

implement bioeconomic principles in the economy

of Ukraine.

Various strategies for the development of the
bioeconomy are utilized throughout the world. The
bioeconomy strategies in the European Union (EU)
are based on three pillars:

1. Investments of the EU, national and private funds
in the research devoted to the bioeconomy, inno-
vation, and skills as well as strengthening syner-
gies with other actions.

2. Policy interaction and coordination with stakehold-
ers through the monitoring of the bioeconomy.

3. Market development and increasing the competi-
tiveness of the bioeconomy sectors through sus-
tainable development of primary production; by
converting waste into value-added products, and
through mutual learning mechanisms (Luczka,
2018).

An analysis of the G7 bioeconomic policy has
shown that in recent years the bioeconomy has be-
come an essential component for innovation and eco-
nomic policy in developed countries. Most of them
involve measures to promote technological innova-
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Figure 1. Theoretical and energy potential of biomass in Ukraine

Source: formed by the authors based on Geletukha, Dragnev and Kucheruk (2017); Vinikaytis and Geletukha (2018); UABIO

(2018), Geletukha, Zhelezna and Dragnev (2019).
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tion, economic growth, environmental sustainability,
and productive efficiency.

However, the main differences in approaches to
bioeconomic policy among the G7 members should
be revealed. For example, the United States, Ger-
many, and Japan have developed strategies with de-
tailed plans to promote the use of biomass and life
sciences for various purposes. Other countries, such
as Italy and Canada, are pragmatic and seek to use the
existing private and public research initiatives (Ger-
man Bioeconomy Council, 2020). The bioeconomic
strategy of Poland focuses on three areas: investment

in research and innovation, strengthening the role of
government policy, bolstering markets, and the com-
petitiveness of the bioeconomy (Golebiewski, 2016).

The proposed model of forming the strategy of
the bioeconomy development in Ukraine is aimed at
creating an innovative, resource-efficient, and com-
petitive economy that combines food security with
the sustainable use of renewable energy sources and
resources for industrial purposes (Fig. 2).

The model defines priorities of bioeconomic de-
velopment, particularly eco-innovation, ecological de-
velopment, ecological agriculture, renewable energy,
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Figure 2. Model of formation of the state strategy for the bioeconomy development in Ukraine

Source: developed by the authors.
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environmentally friendly production technologies,
biotechnology. The ‘smart specialization’ method was
used in the development of the strategy model. Among
the priorities presented in the model, Ukraine already
achieved the steadily growing energy potential for re-
newable energy, started organic production, and ther-
mal energy production from biomass, which is favour-
able for the development of the bioeconomy.

Improving the system of strategic planning of re-
gional development is one of the main tasks of state
regional policy. The methodology of regional devel-
opment planning in Ukraine using the smart special-
ization approach is a tool for developing regional
development strategies and action plans for their
implementation. Smart specialization is a strategic
planning approach that provides for the definition of
individual goals and objectives within the regional
strategy, taking into account the competitive ad-
vantages of the region for the development of eco-
nomic activities that have innovative potential.
These are plans developed at the regional and na-
tional levels, which determine the priorities of re-
gional development in the field of research and in-
novation, as well as those sectors of the economy
that may become the most promising in the future.

The main principle of the smart specialization
strategy is a local approach, which means that it
draws on the assets and resources available to the re-
gions and their specific socio-economic challenges,
to identify unique opportunities for development and
growth. So, the smart specialization strategy inte-
grates key aspects of life and development of regions,
in particular, economic, social, environmental, and
technological, supporting their continuous interaction
and promoting innovation and regional development
(Ministry of Communities and Territories Develop-
ment of Ukraine, 2018).

The rapid development of the bioeconomy will be
facilitated by the implementation of a set of measures
provided by the State Strategy for Regional Develop-
ment for 2021-2027, which determines the general
vector of sustainable development of regions and the
economy as a whole (Kabinet Ministriv Ukrayiny
Postanova vid 5 serpnya 2020 r. No 695). Hence, it is
essential to ensure financial support, provide techni-
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cal regulation, create incentives for the formation of
branches of the bioeconomy, construct the necessary
technological infrastructure, and revive demand for
production.

CONCLUSIONS

The European Commission’s 2012 Strategy ‘Innova-
tion for Sustainable Bioeconomy for Europe’ defines
the bioeconomy as an economy that uses biological
resources as an investment in the industry to produce
food and non-food products and energy. The main
components of the bioeconomy are the use of renew-
able biomass sources. In Ukraine, the accelerated
development of the bioeconomy will be facilitated by
the implementation of a set of measures envisaged
by the State Strategy for Regional Development for
2021-2027, which determines the general vector of
sustainable development of regions and the economy
as a whole.

The results of the study indicate that the goals of
the bioeconomy include the following: the optimal
use of renewable biological resources and creation
of sustainable production systems based on them; the
assistance in re-equipment of production referring
to modern, energy-efficient, resource-saving, and
ecologically safe technologies; the creation of an in-
novative economy that combines food security with
the sustainable use of renewable energy sources and
resources to produce new products.

The proposed model of the development strategy
for the bioeconomy will ensure the development of
all regions of Ukraine in terms of the optimal use of
available renewable biological resources and the ap-
plication of innovative production methods that bal-
ance the interests of the economy, society, and nature
protection because the basic principle of smart spe-
cialization strategy is a local approach, which means
that it relies on the assets and resources available to
the regions and their specific socio-economic chal-
lenges to identify unique opportunities for develop-
ment and growth.

Further research should be related to the establish-
ment of mechanisms and recommendations for the
development of the bioeconomy in Ukraine.
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