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PUBLIC POLICY OF THE STATE SUPPORT FOR THE DEVELOPMENT
OF BIOECONOMICS AND BIOTECHNOLOGIES IN UKRAINE

Abstract

In modern conditions, the climate agenda is one of the key in the international arena, as climate
threats are already a «mass weapon» that destroys not only traditional sectors of the national
economy, especially agriculture, but also the population, forcing countries to develop and implement
policies of the balanced attitude to resources. The key concept in terms of sustainable development is
the bioeconomy. The lack of theoretical basis and multi-vector of the bioeconomy, as well as the need
for its development in Ukraine in the context of the European integration direction determine the
relevance of research in this area.

The purpose of the article is to identify current problems facing domestic enterprises in the
process of implementing biotechnology, as well as the organizational and economic mechanism of their
support in the context of the implementation of state strategic management of bioeconomy in Ukraine.

The scientific novelty is to provide recommendations for public management of bioeconomy
development in Ukraine, taking into account the progressive world experience.

Conclusions. Bioeconomy is the latest concept of the organization of human activity, based on a
frugal attitude to resources in order to ensure sustainable development of society. Domestic enterprises
face certain problems that limit their ability to implement biotechnologies, the negative impact of
which can be minimized through the implementation of effective state regulatory policy.

In order to develop the bioeconomy in Ukraine, a comprehensive state policy should be
developed on strategic (formulation of strategic guidelines), legal (development of appropriate legal
framework taking into account the recommendations of international organizations), instrumental
(implementation of a set of economic methods, ways of direct and indirect influence, and also
organizational and legal methods). Such a systematic approach to the development of the bioeconomy
will contribute to the effective implementation of this concept in Ukraine.

Key words: bioeconomy, circular economy, biotechnologies, sustainable development, public
policy, mechanisms of state regulation.
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MYBJITYHA MOJITUKA AEPYKABHOI MIATPUMKHU PO3BUTKY
BIOEKOHOMIKHU TA BIOTEXHOJIOTI/ B YKPAIHI

AHoTanisa

Y cyuacHux ymosax kKaimMamuuHa nosicmka € OOHIEW 3 K/AOYOBUX HA MINCHAPOOHIU apeHi,
OCKI/IbKU KALMAMUYHI 3a2p03U 8Xdce MAawmbv Xapadkmep «Macoeoi 36poi», sKka 3HUWYE He Jauulle
mpaduyiliHi 2a.ay3i HaAYioHA/1bHOI eKOHOMIKU, nepedyciM Cilbcbke 2ochodapcmeo, aJje i HaceseHHs,
Wo 3Myuwye KpaiHu do po3pobku ma peasizayii noaimuku 38axceHo20 8i0HOWeEHHS d0 pecypcis.
Katwouoeor koHyenyier y po3pisi 3abe3neyeHHs cma/o2o po3gumky € 6ioekoHoMika. HedocmamHicmb
meopemu4Ho2o0 nidrpyHmsi ma 6a2amoeeKmopHicmos 6I0EKOHOMIKU, a MAkoxc HeobxioHicmb ii
po3sumky 8 Ykpaini 8 koHmekcmi €8poiHmezpayiliHozo HANPSIMKYy 00YyMO8/HHMb AKMYa/AbHICIMNb
docaidxceHs y yitl cepi.

Memolo cmammi € BU3HAYEHHS CYYACHUX npob.jem, SKi cmosmv neped GIMYUIHSIHUMU
nionpuemcmeamu y npoyeci 8npogadiceHHs: 6i0mexHo/102il, a MaKkoxc op2aHi3ayiliHo-eKOHOMIYHO20
MexaHi3My ix nidmpumku 8 KoHmekcmi peasizayii depixcasHozo cmpameziuHO20 YnpasaiHHS
pPO38UMKOM 6i0€KOHOMIKU 8 YKpAaiHI.

Haykoea HoO8U3HaA nojsizae y HAOAHHI pekomeHOayili wjodo OepicasHo2o YnpasaiHHS
p038UMKOM 6I0EKOHOMIKU 8 YKpaiHi 3 ypaxy8aHHIM NpoepecusHo20 c8imogozo doceidy.

BucHoeku. bioekoHomika - ye HO8IMHS KoHYenyis opeaHizayii swdcbkoi disabHocm,
3aCcHO8aHA HA 0OWAOD/IUBOMY CmaesieHHi 00 pecypcie 3 memow 3a6e3neyeHHs CmaJ/o20 po36UMKY
cychinbemea. BimuusHsaHI nidnpuemcmea cmukarmuvCsi 3 Ne8HUMU Npob.iemMamu, SKi 06MenHcyromo
MONCAUBOCMI 8NPOBAJNCEHHS HUMU 6i0mexHo/102ill, MIHIMi3ygamu He2amuBHUl 6Nn/auU8 SKUX
MONCAUBO WLASIXOM peasizayii e¢pekmusHoi deprcasHoi pezyssimopHoi nosaimuku. 3adas po3eumky
6i0eKoOHOMIKU 8 YKkpaiHi mae 6ymu po3pobaeHa KOMNJAEKCHA depicasHa hoaimuka Ha cmpameziuHomy
(popmyntoeanHsi cmpameziyHUX opieHmupie), HopMamueHo-npagoeoMy (po3pobka eidnogidHoi
HOPMAMueHO-npagoeoi 6asu 3 YpPaxy8aHHAM peKoMeHOayill MIiXCHAPOOHUX oOpeaHi3ayitl),
iHcmpymeHmanasHoMy (peanizayis Komnjaekcy eKOHOMIMHUX Memodig, cnocobis npsimMozo ma
onocepedko8aHO20 8N/UBY, A MAKO}C OpeaHi3ayitiHo-npasosux memodig). Came makull cucmeMmMHuli
nidxio do pozsumky 6ioekoHoMiku cnpusimume edpekmuseHiil peaaizayii yiei konyenyii 6 Ykpaini.

Kamwouosi caoea: 6ioekoHomika, YUPKYASIPHA €KOHOMIKA, 6iomexHo.102ii, cmilikull po38Umok,
ny6AiYHa NoAIMuUKa, MeXaHiamMu 0eprHcagHo20 pezy/iH8aHHSI.
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Statement of the subject. In the context
of growing environmental, financial, social and
other risks, the development of the national
economy depends on the efficiency of the
production system, its innovation and stability,
coordination of relations between stakeholders,
the formation of a new culture of consumption
and more. Herewith the efficiency of the
production system should be based not only
on measuring profitability and other financial
performance of enterprises, but also on the
introduction of biotechnology, principles of social
responsibility, which will provide them with
unique competitive advantages in the long-term
outlook, optimal use of natural, financial, human
and other resources. Bioeconomics is the idea
that will contribute to the implementation of
these tasks. The experience of the world leading
countries shows the prospects and profitability
of the bioeconomy and smart technologies
in agricultural and industrial production,
service industries and more. Considering the
potentialities, national enterprises will not
stay away from the development of the global
biotechnology market, despite the deterrents,
minimizing the negative impact of which is
possible through effective state regulation of the
bioeconomy in Ukraine, creating normalized
social, economic, organizational and legal
conditions for the operations of national
enterprises under the state support.

Analysis of recent research and
publications. The concept of bioeconomics has
been actively developed since the 70’s of the
XX century, in the studies of foreign researchers,
in particular K.Birch [1-2], E.Tillica [3],

A.E. Toller [3], D.Tyfield [2], T.Vogelpohl [4].
In addition to this, the paradigm shift in global
development in the XXIcentury, proclaimed
by the UN, OECD and other international
organizations, was reflected in the uprising
studies on bioeconomics and biotechnology.
Among the national scientists who have made
a significant contribution to the development
of theoretical foundations of bioeconomics
and its implementation in Ukraine, we should
mention A.Balian [5; 6], 1. Gryshova [5; 6; 7],
R.Gryshova [8], I.Myshchak [7], A.Proshcha-
lykina [8], T. Shabatura [5; 6], M. Shcherbata [11].
Some aspects of the state regulation of
the bioeconomy development are studied
in the research papers of V.Butenko [12],
0. Diachenko [13] and others. However, the
interdisciplinary nature of biotechnology
research complicates the development of a
common concept of bioeconomics, there is no
consensus among scientists on the classification
of  biotechnology, their implementation
procedures by national enterprises and state
support tools are still unresolved, which leads to
the relevance of further research in this area.
The purpose of the article is to analyze
the current issues national enterprises facing
while implementing biotechnology, as well as
to determine the organizational and economic
procedures of their support in the context
of implementation of the state strategic
management of the bioeconomy in Ukraine.
Presentation of the main material. In
recent years, the global biotechnology market
has been characterized by significant growth

(Fig. 1).
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Fig. 1. Volume of the global biotechnologies profit, billions of US dollars *

*2021 - forecast

Source: composed by the author with the use of [14]
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Moreover, the COVID-19 pandemic was an
additional catalyst for further development of
the biotechnology market. The average growth
rate of profits in the global biotechnology
market was 0.9 % from 2016 to 2021 and in
some years it exceeded the growth rate of the
world economy as a whole. Global investment in
biotechnology has also increased significantly.
The countries of North America have the
largest share of the global biotechnology
market, especially the United States (44.19 %
in 2020), but the most rapid development
of biotechnology has been demonstrated by
Asian countries since 2017. One of the leading

roles among such countries is played by
China [11]. The development of biotechnology
will ensure the sustainable development
of the national economy in the long-term
outlook. Biotechnologies are used widely and
have a significant multiplier effect. Thus, the
Convention on Biological Diversity defines
biotechnology as «any technological device
that uses biological systems, living organisms
or their derivatives to manufacture or modify
products or processes for specific uses» [15].
However, there is no common definition of
bioeconomics either among foreign or national
scientists (Table 1).

Table 1

Definitions of bioeconomics by some authors

Name

Definition of bioeconomics

A. Proshchalykina

High-tech part of the economy, which provides opportunities to increase energy efficiency,
waste reuse, develop renewable energy based on biomass, make the industrial sector eco-
friendly, increase the sustainability of agriculture, produce new food, develop medical
technology.

V. Butenko

Asetofindustriesthatensure the sustainable use of renewable agricultural, water and forest
resources, waste and organic by-products, based on the use of biotechnology for biomass
processing and production of various products, while reducing potential environmental
damage, contributing to the innovative development of new competitive opportunities of
respective sectors and ensuring the positive aspects of social and economic development.

T. Vogelpohl

A specific way to use, process, and market natural resources based on biotechnology and
their commercialization.

E. Tillica

Separation of 2 theoretical concepts of bioeconomics. The first concept («bioeconomy»)
involves the development of new technological processes and improvement of existing
ones that support biodiversity and promote sustainable development. The second
(«bioeconomics») concerns the relationship between biology and economics, based on the
study of both economic processes and patterns of biological evolution.

Source: composed by the author with the use of [3; 4; 9; 12]

National scientists give reasons for the
necessity of the bioeconomy development,
especially for agriculture, industry, including
pharmaceutics. Non-compliance with modern
market requirements, consumer needs, eco-
friendly products will reduce the competitiveness
of national enterprises in foreign markets [16].

In the Occident bioeconomics is considered
as a conceptual model to develop not only
certain sectors of the economy, but also the
social sphere, supporting the development of
the environment. It is also important to consider
the development of service industries, in
particular, tourism and finance in the context of
the bioeconomy. According to the International
Advisory Council on the Global Bioeconomy,

bioeconomics is the production, use and
conservation of biological resources, including
relevant knowledge, science, technology and
innovation, providing solutions that contribute
to the sustainable development of the global
economy [17]. The specificity of the bioeconomy
is its interdisciplinarity, as it covers the main
sectors, such as agriculture, forestry, fisheries, as
well as related (food, paper, textile, construction,
service industries) and so on. Biotechnologies,
information technologies, and innovations are
also extremely necessary for the development of
the bioeconomy.

Taking into account the definitions in
Table 1 we believe that the bioeconomy should
be understood as a special type of economic
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relations between stakeholders, based on the
principles of environmental compatibility,
optimal use of resource potential, innovation,
manufacturability to ensure sustainable
development of present and future generations.
This definition emphasizes the important
role of stakeholders, their need to reconcile
their interests, which will contribute to the
achievement of public welfare. Due to such
definitions based only on the role of producers
and optimized use of production factors other
stakeholders are left aside, but their activities
directly affect the implementation of the concept
of bioeconomy, namely: the state acting as
governing bodies, consumers, investors, people,
etc. The low level of activity in the introduction
of biotechnology by domestic enterprises is due
to certain restrictions that can be solved through
effective government support. Thus, A. V. Balian,
[. Yu. Gryshova, T.S.Shabatura analyzing state
regulation of the agricultural sector indicate
the inconsistency, selectivity and inefficiency of
such regulation, its inconsistency with modern
requirements for innovation and environmental
compatibility of products [5]. According to the
survey of managers of tourism, transport and
construction companies, the main deterrents on
the introduction of biotechnology are presented
in Fig. 2.

Most companies defined the high cost
of biotechnology as a deterrent (the largest
share among transport and construction

companies), lack of the state support for
enterprises (focusing not only on legislation,
but mainly on organizational and economic
support for biotechnology), lack of the strategic
vision (it was significant for enterprises of
all three spheres of activity, it reveals the
lack of understanding of the strategic goal
of biotechnology implementation, tools and
methods of implementation, and lack of
skilled workers). Thus, in order to effectively
implement the concept of bioeconomy
in Ukraine, organizational, economic
and regulatory state support is needed.
M. Yu. Shcherbata analyzing China’s experience
in the development of the bioeconomy, specifies
the priority of the country’s economic policy,
the necessity to ensure the connection of
production, market and social sphere [11].
Without abandoning this idea, we believe
that the progressive experience of leading
countries in the development of the bioeconomy
acknowledges the necessity of comprehensive
regulation, the use of direct and indirect
methods. More than 60 countries of the world
pursue policies related to the bioeconomy, about
40 % of which have developed strategies for
direct regulation of the bioeconomy (Austria,
Germany, Japan, UK, etc.), 10 % of countries have
focused on government regulation of particular
elements of the bioeconomy (China - circular
economy, Portugal - «blue bioeconomy»,
Canada - «forest bioeconomy»).

LA
|
L
A
LA
Unpr
struc rmen egic ofita fied cided
ture tal Visio bility pers
supp n onne
ort I
|E|Constraining factors, % | 61,8 98,2 81.4 72,3 61.8 65,7 1.4

Fig. 2. Constraining factors for the introduction of biotechnology by domestic enterprises

(according to the survey)
Source: composed by the author
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Analyzing the general state policy of
the aforesaid countries and others, we can
identify current trends in the state regulation of
bioeconomy:

1. Involvement of stakeholders in the
discussion and implementation of projects.

2. Increasing number of public and private
projects in the bioeconomy and development of
smart cities, in particular.

3. Defining three main roles of the states in
the bioeconomy regulation: promoter, facilitator,
catalyst.

4. Methods formation of the systemic state
support for the bioeconomy development.

5. Strengthening international cooperation
in the bioeconomy regulation.

In order to determine the priority
instruments of the bioeconomy state regulation
in Ukraine, the strategic documents of particular
countries from different regions on the
bioeconomy development were analyzed. The
analysis results are presented in the Table 2.

The Table 2 shows that each country defines the
bioeconomy differently in a strategic way. There
is no common definition of the bioeconomy
at the moment. It should also be noted that
the more complicated today’s challenges and
environmental, social, and financial crises are,
the more complicated approaches to define the
bioeconomy will be. The bioeconomy definition
as well as its regulation policy directly depend
on the resource and technological potential of
countries. Due to the interdisciplinary nature
of bioeconomics as a science and its limited
financial resources, most countries around the
world choose certain details in the bioeconomy
promotion and regulation. Thus, the United
States allocate the lion’s share of resources
to the biopharmacy development, Costa Rica
seeks to develop biodiversity and protect the
ecosystem. In their turn, Norway, Thailand, and
Latvia focus on the environmental compatibility
of services in the state policy of the bioeconomy
regulation.

Table 2

State regulation analysis of the bioeconomy in some countries

Country

Definition of the bioeconomy
at the legislative level

Main directions of
regulation

Main tools of regulation

Costa Rica

A broad understanding of the
bioeconomy, including the full
range of biological resources and
knowledge for the production of
goods and services in all sectors
and industries within an eco-
nomic system suitable for future
generations.

Development of rural
areas, virtual and eco-
tourism, improvement
of waste management
policy, development of
bio- and nanotechno-
logies, development of
«green smart cities».

Establishment of the National Coun-

cil for Bioeconomics, the Interminis-

terial Commission for Bioeconomics

involvement of stakeholders, cre-

ation of incubators and platforms to

)y

support entrepreneurship, improve-
ment of the environmental education

system.

USA

The definition has been modified
in recent years. Bioeconomics

is an activity driven by research
and innovation in the life scien-
ces and biotechnology, and it is
due to technological, compu-
ting and information sciences
achievements.

Improving the health
care system, genetic
engineering develop-
ment, bioinformatics,
environmental compat-
ibility of products.

Institutions and agencies provide
grants for research projects in bio-
economics, a National Network Sys-
tem of Raw Materials is planned to

be created on the principles of trans-

parency and accessibility for stake-

holders, education and public aware-

ness of the bioeconomy benefits.

Malaysia

Economic activity covering pro-
duction of renewable biological
resources and their transforma-
tion into food, fodders, chemi-
cals, energy and health products
through innovative and efficient
technologies.

Use of biofertilizers,
biopesticides in agricul-
ture, high-tech animal
husbandry, high-tech
aquaculture, genetically
modified crops and or-
ganisms, new methods
of plant breeding, deve-
lopment of biofuels, con-
servation of biodiversity.

Development of innovation clusters,
conclusion of memoranda of coope-

ration with leading research insti-
tutes on bioeconomics, creation of
biofactories (Segamat, Johor), fun-
ctioning of BioAcademy, advanced
training of farmers, Bioeconomy
Day celebration, BioNexus award
(additional benefits for winning
companies).

Ne 6/2021
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France |The full range of activities related
to the production, use and pro-

cessing of bioresources.

Development of inno-
vative partnerships
between stakeholders,
agriculture develop-
ment on the principles
of sustainability and
environmental compa-
tibility.

Establishment of the Strategic
Committee on Bioeconomics, new
National Research Institute of Agri-
culture, Food and Environment,
increasing public and private invest-
ment in R&D, creation of bio-plants,
alternative resources search (e.g.,
marine, forest, waste).

Source: composed by the author with the use of [1; 3; 15; 17]

A significant contribution to the global
bioeconomy development was made at the 2018
Summit, which communiqué formalized the
definition of bioeconomy, that later became the
basis for many definitions stipulated in national
strategies.

All analyzed strategies pay attention to the
necessity to change consumer behaviour, values
of producers, consumers, and society as a whole.

During the Covid-19 pandemic, the
world community recognizes the bioeconomy
prospects as a new form of economic relations,
able to ensure production efficiency, optimal
use of resources, job creation, environmental
protection. The concept of a circular economy
plays an important role in modern bioeconomy
development strategies, although the connection
between them is blurred. For example, Italy

considers bioeconomy as a subsector of the
circular economy. The United Kingdom, on the
contrary, considers it as a tool for the circular
economy development.

In general, the world experience of
strategic planning implementation of the
bioeconomy development proves that effective
implementation of the strategy is impossible
without clear goals, stages, deadlines,
inventory resources, risk identification, and
responsible authorities. It is also important to
involve stakeholders in the development and
implementation of the bioeconomy development
strategies. It is possible to ensure the fulfillment
of these conditions in Ukraine due to the systemic
state policy implementation of the bioeconomy
regulation, which organizational and economic
procedures are introduced in Fig. 3.

Strategic level

Bioeconomy assurance in the context

—] .
of sustainable development

/

i
—
_

Task:

1. Reduction
cmissions.
2

Goal:
optimal use of
resources, fight
against
environmental.
social, and
economic

5. ircular
challenges Circular

implementation.

environment.

of

Innovation and technological
development assurance.

3. Ecological production support.
4. Implementation of an effective
waste management policy.

6. Energy and financial security.
7. Creating a favourable social

Objects:
environmental, social,
and cconomic
environments

pollutant

[ )
Principles:
sustainability,
responsibility,
environmental
compatibility,
optimality

€COnoIy

Bioeconomics international
regulatory laws

!

National laws on bioeconomics
regulation

Regulatory level

—

T

l Instrumental level |

\

v ¥

v

Direct economic
mecthods:
embargo. quotas,
licensing, certification

-

Indirect economic methods:
pricing. investing,
lending, taxation

Organizational and legal methods:
legislative regulation. information and
technology support, “green’
procurement,
public and private partnership

Fig. 3. Organizational and economic procedures of the state regulation of bioeconomy

development in Ukraine
Source: composed by the author
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Conclusions. The growing risks of the
global ecological, social, and economic system
demonstrates the urgent need for their
transformation. Such radical transformation
of the principles and methods of management,
extraction and use of resources will ensure the
long-term development of states, population
welfare, natural regeneration. Bioeconomy is
the key concept of a new transformation. There
is no common definition of bioeconomy in
scientific literature reviews, strategic documents
of leading countries, and reports of international
organizations. There are several approaches to
define the bioeconomy. According to the first
approach it is considered as any activity based
on the use of biotechnology. Despite the growth
of profits arising out of the biotechnology use
in the world, national enterprises face many
problems that hinder their implementation. To
identify the restraining factors, interviewing
of some managers of tourist, construction and
transport enterprises was chosen. This choice
of enterprises’ activities is due to the fact that in
national science and practice, all issues related
to the bioeconomy are mainly considered in the
context of agriculture and industry. Therefore,
the survey results of enterprises in non-
traditional industries were of interest for the
bioeconomy.

The second approach defines the
bioeconomy as a special way to use, process
and market resources to ensure sustainable
development. Also, the absence of sufficient
theoretical reasons for the bioeconomy
causes problems in the distinction between
the concepts of «circular economy», «green
economy», «sustainable economy». It is clear
that the relevance and prospects for the
bioeconomy implementation requires the
development of its theoretical foundations.

There is an emphasis on the bioeconomy
definition in the context of a new type of
stakeholder relationship in the paper, because
such an approach, in our opinion, will ensure
the maximum protection of their interests on
the basis of consensus and contributes to the
balanced development of society.

The experience of the world’s leading
countries proves that the development of
the bioeconomy should be provided by an
active state support. Despite the growing
interest in this issue, the number of countries
that contribute to the development of the

bioeconomy remains insufficient in reality.
Thus, it should be mentioned that Ukraine lags
behind the EU countries regarding this, and
the announced course of European integration
requires, inter alia, the perception of European
ideas, values, concepts and more. Therefore,
the first step should be the strategic planning
of bioeconomy development in accordance with
a progressive global practice, development and
implementation of organizational and economic
procedures to support its development, and
formation of governing bodies.
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