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ABSTRACT. Aim of the Research. To investigate the feasibility of a national bank gene pool of the state biodi-
versity establishing as a separate element of the system of biosafety and biosecurity in the context of countering
threats to the biological nature of Ukraine's national security.

Materials and Methods. International and domestic legislation, scientific publications, materials of scientific
and practical conferences on the conservation of the biodiversity gene pool - the development of these docu-
ments and articles became the basis of the study.

The following methods were used: hermeneutic for the analysis of cited scientific works, the given legislative
acts, explanation of concepts and terms concerning genetic resources of biodiversity; systematic analysis of
funding sources in the creation of a bank for the conservation of the biodiversity gene pool as an element of
biosafety and biosecurity in the national security system of Ukraine and the system of public management meth-
ods for biodiversity conservation, as well as logical and formal economic methods.

Results and Discussion. The article examines the expediency of creating a national bank of the gene pool of
biodiversity of the state as a separate element of the biosafety system and biosecurity in the context of counter-
acting biological threats to the national security of Ukraine.

Itis noted that the establishment of the National Bank of the Biodiversity Gene Fund of Ukraine will allow effective safe
and economic management of genetic resources of biodiversity both domestically and internationally in accordance
with the Nagoya Protocol to regulate access to genetic resources and share benefits, including financial.

The main innovative tools for preserving the biodiversity of the state are considered. Possibilities of introduction
of innovative tools of biodiversity conservation and implementation of the best foreign experience in Ukraine are
investigated.

Conclusions. It is advisable to create National Bank of the State Biodiversity Gene Fund as a separate element
of the biosafety and biosecurity system in the context of counteracting biological threats to the national security
of Ukraine. It is proposed to legislate its creation by including it in the draft Law of Ukraine “On biosafety and
biosecurity”.

Key Words: national biota gene pool bank, biodiversity, biological threats, bio-risks, biological security, biolo-
gical protection, public administration, financing.

Introduction. Ukraine is a party to numerous
multilateral agreements concerning the conser-
vation and balanced use of biodiversity. Among
them is the “Convention on the Protection of
Biological Diversity” (hereinafter — the Conven-
tion), which was ratified by the Law of Ukraine of
November 29, 1994 No 257/94-VR [1].

On October 18 - 20, 2010 in the Japanese city
of Nagoya in accordance with the implementa-

tion program of the Convention adopted the
Nagoya Protocol to regulate access to genetic
resources and benefit-sharing (hereinafter - the
Nagoya Protocol) [2].

On the issue of biosafety and biosecurity of the
state, the Nagoya Protocol is an extremely
important international treaty that has estab-
lished and supported the implementation of the
Convention on Biological Diversity, especially
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one of its three objectives, especially one of its
three objectives, namely the sharing on a fair and
equitable basis of the benefits of the use of
genetic resources in the national economy. The
Nagoya Protocol is relevant to international
bioresource management and access to them,
especially in the commercial and non-commer-
cial sectors involved in the use and exchange of
genetic resources. The agreement reached
includes as one of the preconditions for access
to the genetic resource and its use the need to
share with the supplier the benefits of using the
resource. On the other hand, genetic resource
customers are also required to ensure fair and
non-discriminatory rules and procedures for
access to their genetic resources.

The Nagoya Protocol provides clearer legal
certainty and increases transparency for both
suppliers and users of genetic resources. It helps
ensure benefit-sharing, especially when genetic
resources are exported from the host country. By
enhancing legal certainty and encouraging inter-
governmental benefit-sharing, the Protocol stim-
ulates the advancement of research in the field of
genetic resources, which can lead to new discov-
eries and create incentives for the conservation
and sustainable use of the planet's biodiversity.

Under the anthropogenic influence as a result
of human economic activity in Ukraine there is an
active destructive transformation of the natural
environment, including biota: the steppes were
plowed, forests were uprooted in large areas and
replaced with agricultural lands, and many
swamps were drained. Thus, the problem of con-
servation of domestic genetic resources of biodi-
versity has become extremely relevant and
important in the context of national security.

Undoubtedly, there is a need to create a biosafe-
ty system (hereinafter — biosafety) and biological
protection (hereinafter — biosecurity) of Ukraine -
one of the important elements in the implementa-
tion of the adopted Strategy for Biosafety and
Biosecurity on the principle of “Single Health” for
the period up to 2025 (hereinafter — the Strategy) —
a specialized structure such as the National Bank
for Biodiversity Gene Fund.

Aim of the Research. To investigate the feasi-
bility of a national bank gene pool of the state
biodiversity establishing as a separate element
of the system of biosafety and biosecurity in the
context of countering threats to the biological
nature of Ukraine’s national security.

Research on the prospects of creating a DNA
collection as an important resource in global

efforts to overcome the crisis of dynamic reduc-
tion of the species composition of biodiversity on
Earth, managing the world's genetic resources
and maximizing their potential — a problem stud-
ied by a large group of foreign scientists. In par-
ticular, Adams, R.P. DNA Bank-Net - An
overview (1994) examines the conservation of
plant genetic resources, both natural and
anthropogenic in the form of DNA banks [3];
Graner A., Ansersson M. S. & de Vicente M. C. A
model for DNA banking to enhance the manage-
ment, distribution and use of ex situ stored PGR
(2006) describes some innovative approaches,
focusing on monomolecular polymorphism
(SNPs) in the genotyping (creation of genetic
passports) of plants. Highlight the achievements
and accomplishments in this area of research,
analyze and outline the prospects for the use of
SNPs, as well as consider other approaches to
plant genotyping [4] - Savolainen V., Powel M.P.,
Davis K., Reves G. & Corthals A. [et al.] DNA and
tissue banking for biodiversity and conservation:
theory, practice and uses (2006) are leading
biologists, economists and lawyers - experts in
international environmental law to promote glob-
al economic development, while preserving local
biodiversity [5]. Hodkinson T. R., Waldren S.,
Parnell J. A., Kelleher C. T., Salamin K., &
Salamin N. DNA banking for plant breeding,
biotechnology and biodiversity evaluation (2007)
in the review analyze existing international DNA
banks and outline the directions of their work.
This includes the collection, preservation, isola-
tion, storage, management of databases and
exchange DNA of plants [6]. Bonnet J., Colotte
M., Coudy D., Couallier V., Portiver J., Morin B.,
Chain S. and conformation stability of solid-
state: implications for room temperature storage
(2010) experimentally show that atmospheric
water and oxygen adversely affect the preserva-
tion of DNA at room temperature.

For long-term storage at room temperature, it
is recommended to dehydrate DNA [7]. Gemein-
holzer B., Rey Il., Weising K., Grundmann M.,
Vbtliner A. N., Zetzsche H., Weigt L. Organizing
specimen and tissue preservation in the field for
subsequent molecular analyzes (2010) investi-
gated and proposed procedures for sampling
plant tissue in the field and the technology of
their preservation for further molecular analyzes
[8]. Applequist W. I. & Campbell I. M. [et al.] DNA
Banking for the 21st Century: Proceedings of the
U. S. Workshop on DNA Banking. (2014) investi-
gated the practice of collecting and storing infor-



mation on genetic resource banks through an
online survey that included 57 questions to those
responsible for preserving 45 international inde-
pendent collections in 39 different institutions
and nine countries [9]. Stierschneider M. & Sehr
E. M. A DNA repository platform for germplasm
collection (2016) analyzed the current state of
conservation of plant genetic resources in the
world in the context of the threat of "genetic ero-
sion". They noted the importance of DNA banks
in the storage of DNA samples and proposed
legal mechanisms for their transfer for scientific
purposes [10]. Relado Antonio “UK Biobank
supercharges medicine with gene data on
500,000 Brits” in the study examines the activi-
ties of the Biobank of Genetic Resources (DNA)
for 500,000 citizens of the United Kingdom.
Reveals the mechanism of management of these
resources, their replenishment and use in the
interests of customers [11].

Many scientific works of domestic scientists
are also devoted to the preservation of genetic
resources of biodiversity of Ukraine. Thus, these
issues concerning the gene pool of farm animals
were studied by Zubets M. V., Melnyk Yu. F.; Bur-
katV.P., Huzievl. V., Mykytiuk D. M., Bilous O. V.,
Kudriavska N. V. and others [12].

Problems of preservation of cultural plant
genetic resources are reflected in the publica-
tions of Riabchun V. K., Bohuslavskyi R. L.,
Herasymova M. V., Kuzmyshyna N. V., Bonda-
renko V. M., Muzafarova V. A., Kholod S. M.,
Kholod S. G., Kurdin O. O. [13].

Introduction of rare natural plant species by
transfer to the botanical garden was investigated
by Melnyk V.I., Sobko V.G., Sikura J.J.,
Kharchyshyn V.T. and others [14].

Scientific publications Holovko A. M., Oliinyk V.
0., Krasnobaiev E. O., Skrypnyk V. G. and others
relate to technologies for the preservation of
microorganisms to meet the needs of the nation-
al economy [15].

At the same time the need to create National
Bank of the Biodiversity Gene Fund of Ukraine, in
which the genetic resource of the state’s biota
would be accumulated as an important element
of the system of biosafety and biosecurity of the
state was not studied.

Materials and Methods. The source base of
the study is international (Declaration on the
Conservation of Flora, Fauna and Habitat, 1988:
Decision of the European Economic Commission
E (43); Declaration on Environmental Issues:
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United Nations Conference on the Environment
(Stockholm, June 16, 1972); Rio Declaration on
Environment and Development (June 14, 1992)
Rio Declaration on Environment and Deve-lop-
ment (June 14, 1992); Declaration and Plan of
Implementation of the World Summit on
Sustainable Development (August 26 - Sep-
tember 4, 2002, Johannesburg, South Africa). -
2"d typ. - K.: UNDP / MGSDP, 2007; United
Nations Convention on Biological Diversity of
June 5, 1992; Convention on Wetlands of
International Importance, Mainly as Habitats for
Waterfowl, Ramsar, February 2, 1971, as
amended by the Paris Protocol of December 3,
1982 and the Ridge Amendments of May 28,
1987; Declaration and Plan of Implementation of
the World Summit on Sustainable Development
(August 26 — September 4, 2002, Johannesburg,
South Africa). — 2" typ. — K.: UNDP / MGSDP,
2007; Convention on Access to Information,
Public Participation in Decision-Making and
Access to Justice in Matters Concerning the
Convention on Access to Information, Public
Participation in Decision-Making and Access to
Justice in Environmental Matters (Aarhus
Convention) of June 25, 1998; Convention on
International Trade in Endangered Species of
Wild Fauna and Flora of March 3, 1973, amended
on June 22, 1979; Convention on the Protection
of Biological Diversity of June 5, 1992;
Convention on the Conservation of European
Wildlife and Natural Habitats of September 19,
1979; Nagoya Protocol on Access to Genetic
Resources and Fair and Equitable Sharing of
Benefits Arising from their Application to the
Convention on Biological Diversity (Nagoya,
Japan, October 18 - 29, 2010); Agreement on
cooperation in the field of conservation and use
of genetic resources of cultivated plants of the
CIS member states: Law of Ukraine of February
10, 2000 No 1452-lIl; Directive of the European
Parliament and of the Council (EU) 2015/412 of
March 11, 2015 amending Directive 2001/18/EC
concerning the possibility for Member States to
restrict or prohibit the cultivation of genetically
modified organisms (GMOs) on their territory;
Directive 2009/147/EC of the European
Parliament and of the Council of November 30,
2009 “On the conservation of wild birds”;
Directive 2008/99/EC of the European
Parliament and of the Council “On criminal and
legal protection of the environment”; Directive
2008/27/EC of the European Parliament and of
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the Council of March 11, 2008 amending
Directive 2001/18/EC “On the deliberate release
into the environment of genetically modified
organisms” relating to the executive powers con-
ferred on the Commission; Commission Directive
2004/102/EC “Amendments I, lll, IV and V to
Council Directive 2000/29/EC on protection
measures to prevent the introduction into the
Union of organisms harmful to plants and plant
products and to prevent their spread in Union
countries”; Directive 2004/35/EC of the
European Parliament and of the Council of April
21, 2004 “On environmental liability for preven-
tion and elimination of the consequences of
damage to the environment and domestics”
(Constitution of Ukraine of June 28, 1996
No 254k/96-VR) (as amended); “On environ-
mental protection”: Law of Ukraine of June 25,
1991 No 1264-XIl (as amended); “On the nature
reserve fund of Ukraine”: Law of Ukraine of June
16, 1992 No 2456-XIl (as amended); “On plant
quarantine”: The Law of Ukraine of June 30, 1993
No 3348-XIl (as amended); “On ratification of the
Convention for the Protection of Biological
Diversity”: Law of Ukraine of November 29, 1994
No 257/54-VR; “On Ukraine's participation in the
Convention on Wetlands of International
Importance, Mainly as a Habitat for Waterfowl!”:
Law of Ukraine of October 29, 1996 No 437/96-
VR (as amended); “On Ukraine's accession to the
1979 Convention on the Conservation of
European Wildlife and Natural Habitats”: Law of
Ukraine of October 29, 1996 No 436/96-VR; “On
Ukraine's accession to the Convention on
International Trade in Endangered Species of
Wild Fauna and Flora”: Law of Ukraine of May 14,
1999 No0662-XIV; “On the National Program for
the Formation of the National Ecological Network
of Ukraine for 2000 — 2015”; Law of Ukraine of
September 21, 2000 No 1989-1ll (as amended);
“On the Red Book of Ukraine”: Law of Ukraine of
February 7, 2002 No 3055-1l (as amended); “On
wildlife”: Law of Ukraine of December 13, 2001
No 2894-Ill (as amended); “On Ukraine's acces-
sion to the Cartagena Protocol on Biosafety to
the Convention on Biological Diversity”: Law of
Ukraine of September 12, 2002 No 152-IV (as
amended); “On the ecological network of
Ukraine”: Law of Ukraine of June 24, 2004 No
1864-IV (as amended); “On the state system of
biosafety in the creation, testing, transportation
and use of genetically modified organisms”: Law
of Ukraine of May 31, 2007 No 1103-V (as

amended); “On the basic principles (Strategy) of
the state environmental policy of Ukraine for the
period up to 2020”: Law of Ukraine of December
21,2010 No 2818-VI (as amended); “On environ-
mental impact assessment”: Law of Ukraine of
May 23, 2017 No 2059-VIIl. Legislation, other
regulations, scientific publications, materials of
scientific and practical conferences regarding
the conservation of the biodiversity gene pool.

The following methods were used in the
research: hermeneutic for the analysis of cited
scientific works, the given legislative acts, expla-
nation of concepts and terms concerning genetic
resources of biodiversity and legal relations in
this sphere. That is, the definition of content in
the establishment and implementation of the rule
of law, based on knowledge of ontological tech-
nology, concepts such as content, ambiguity or
polysemy, symbol, sign, etc. The method of sys-
tem analysis was used to find real sources of
financial investment in the Bank creation for the
preservation of the Biodiversity Gene Fund as an
element of biosafety and biosecurity in the
National Security System of Ukraine. Systems
analysis as a scientific method of cognition is a
sequence of actions to establish structural rela-
tionships between variables or elements of the
studied system. This method is based on a set of
general scientific, experimental, natural, statisti-
cal, mathematical methods. System of methods
of public management of biodiversity conserva-
tion, as well as logical and formal-economic
methods.

Results and Discussion. Biological resources,
as the national wealth of Ukraine, need to be pre-
served, protected and constantly monitored for
their use. Among the Kingdoms of Animals,
Plants and Fungi alone, Ukraine owns about 35%
of Europe's biodiversity, occupying only 6% of its
area. Ukraine's biodiversity includes more than
72,000 species of flora, mycobiota and fauna.
Flora and mycobiota — more than 27 thousand
species, including: fungi and mucous mem-
branes - 15 thousand, algae - 5 thousand,
lichens - 1.2 thousand, mosses — 800 and vas-
cular plants — 5.1 thousand species, including
the most important cultural species. The fauna
includes more than 45 thousand species, includ-
ing: insects — 35 thousand, arthropods without
insects — 3.4 thousand, worms — 3.2 thousand;
vertebrates are represented by fish and round-
mouthed (170 species and subspecies),
amphibians (17 species), reptiles (21 species),



birds (about 400 species), mammals (108 spe-
cies) [16]. According to experts, in Ukraine, a
third of species, mostly fungi and arthropods,
have not yet been described. In addition, there
are collections of both beneficial to humans and
dangerous microorganisms.

The first level of protection of biodiversity in
Ukraine is the level in situ - i.e. in natural condi-
tions. Optimally, all plants, fungi and animals
should be in natural conditions (in situ), as part of
intact full-fledged populations, but in practice
this is not always possible. To do this, each coun-
try creates a nature reserve fund (NRF): national
nature parks, protected tracts, reserves, natural
monuments, monument parks of garden and
park art. Leading in the national nature reserve
fund are national nature parks (NNP) — centers of
the state gene pool of Ukraine [17]. Due to the
regime's environmental measures, the anthro-
pogenic load on the NNP is limited as much as
possible (human intervention in natural process-
es), scientific monitoring, scientific researches
are conducted.

The second level of biodiversity gene pool con-
servation in Ukraine is ex situ. Ex situ conserva-
tion involves the support of rare or most “vulner-
able” biodiversity beyond their natural range.
These are botanical gardens and zoos, seed
cans, etc. Today, science knows examples of
species of plants or animals that disappeared in
nature, but preserved in the collections of botan-
ical gardens or zoos around the world.

For example, in the collection funds of the
National Botanical Garden named after M. M.
Hryshko National Academy of Sciences of
Ukraine has about 200 species of rare, endemic
and relict plants. Most of them, since 1970, are
grown on a specially created for many years site
“Rare plants of the flora of Ukraine”, which takes
into account specific soil conditions (chernozem,
forest soils, peat, sand, granite, chalk and lime-
stone), moisture and lighting regime required by
different types of plants) [18].

Zoological parks are for the animal world.
Zoological parks are artificially created nature
protection, research and cultural-educational
institutions, which belong to the objects of nature
reserve fund of national importance. Their func-
tions: formation and maintenance of animal col-
lections, preservation and reproduction of ani-
mals in artificial conditions, first of all, rare
species listed in the Red Book of Ukraine and
international Red Lists, study, generalization and
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implementation of domestic and foreign experi-
ence of keeping and breeding animals in captivi-
ty; conducting research, educational and cultur-
al-educational activities in the field of ecology,
nature protection, ethology, zoology, hunting
and animal husbandry, providing various forms
of cultural leisure for visitors, creating appropri-
ate conditions for recreation, while maintaining
favorable conditions for keeping animals [19].

There are many other branch collection funds
available in Ukraine for the storage of genetic
resources of both wild and cultivated plants and
wild and domestic animals. This is the National
Centre for Plant Genetic Resources of Ukraine,
which operates at the Institute of Plant Breeding
NAAS, founded in 1993 in Kharkiv on the basis of
35 leading breeding and research institutions.
There are about 126.6 thousand varieties and
forms of 320 species of cultivated plants, in addi-
tion, 345 species of medicinal and 687 useful
wild species of plants [20].

The third level is the preservation in the form of
a culture of cells or tissues (plants, animals or
humans) - in vitro (in glass), although now more
often the culture is grown in plastic containers.
The cells are incubated at a temperature of +38°
Cto +39° C (for cells of animal and human organ-
isms) and at +22° C to +28° C (for plant cells) in a
nutrient medium of appropriate composition.

Currently, this level of preservation of the gene
pool and further increase in the number of
species by microclonal reproduction is actively
developing and the most developed for the plant
world. Today, this is a separate biotechnological
industry in the world.

Since 1992, a collection of cell lines in a cell
culture bank has been created on the basis of the
Institute of Cell Biology and Genetic Engineering
of the National Academy of Sciences of Ukraine
on the basis of research conducted both in clas-
sical botany (plant taxonomy) and biotechnology
methods (in vitro culture). At present, the collec-
tion has about 5,000 specimens in the seed bank
and more than 2,000 cell lines in the in vitro cell
culture bank. In 1999, by the Resolution of the
Cabinet of Ministers of Ukraine, the collection
was included in the list of objects that constitute
the national scientific heritage [21].

In vitro banks have a number of significant
advantages over ex situ collections of live plants,
first of all - it is independent of climatic and
weather conditions, no risk of disease and pest
attack due to storage in aseptic conditions, high
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reproduction rates and reduced spatial needs,
the possibility of using any suitable explant to
start aseptic culture and plant regeneration [22].

An example of preserving genetic resources at
the in vitro level for animal organisms is the Bank
of Animal Genetic Resources of the Institute of
Animal Breeding and Genetics. Zubets M. V. of
NAAS of Ukraine. By Resolution of the Cabinet of
Ministers of Ukraine of August 19, 2002, T 472-r,
this Bank was included in the State Register of
Scientific Objects Constituting National Heritage.
The main task is to purposefully acquire the nec-
essary amount of genetic material (sperm,
oocytes, embryos, somatic cells, etc.) of certain
gene pool objects and ensure reliable long-term
preservation [23].

The fourth level of biodiversity conservation is
the genetic certification of biota, including
humans as one of its representatives. This level
began at the beginning of the 21st century after
Craig Venter, president of the Celera Genomics
biotechnology company, announced a revolu-
tionary breakthrough in genetics at a press con-
ference at the White House on May 15, 2000: he
and his team first deciphered the human
genome, which is 20,000 - 25,000 genes.

The bioinformation method of genome map-
ping makes it possible not only to identify the
biota by genome, but also to reproduce it in case
of species loss at the three previous levels.
Therefore, in the world, along with the three pre-
vious levels of conservation of genetic
resources, biota is developing rapidly and the
fourth level in the form of DNA banks. These are
the DNA Bank of the Royal Botanic Gardens Kew,
England, the DNA Bank of the New York Botanic
Gardens, the United States, the Australian Plant
DNA Bank, the DNA Bank of Brazilian Flora, the
DNA Bank in Kirstenbosch, South Africa, the
DNA Bank of the Institute of Genetics and
Cytology of the National Academy of Sciences of
Belarus and others.

Today there are no materials on scientific
research on bioinformation mapping of genomes
of the population of Ukraine. There are separate
works in the field of fauna and flora and microor-
ganisms. This is due to the shortcomings of gov-
ernment approaches to the need for such scien-
tific and practical work, as well as the lack of
funding. At the same time, scientists from such
countries as Singapore, the United States,
England, Japan, France, Germany, Russia,
China, and India are engaged in these studies.

The results of their scientific activity are accumu-
lated in the banks of genetic resources of these
states and access to them is limited. By the way,
Singapore is currently considered the world cap-
ital of biotechnology. Having set itself the goal of
becoming a world leader in biotechnology by
2010, Singapore has done everything to achieve
its goal. According to this unique project in the
north-western part of the island, the research
center was built and equipped with the latest
technology, which was called “Biopolis”. In other
words, Singapore has created a “paradise” for
scientists in the field of biomedical research.
Despite strict rules on biosafety and biosecurity,
on animal experiments, archiving of genetic
information, handling of embryonic stem cells,
etc., yet biosafety rules are more liberal, than, for
example, in Germany. This has enabled many
leading biotechnologists to move to Singapore to
implement their scientific ideas [24].

Today, Singapore is one of the few countries in
the world that has no foreign debt. During the XXI
century, the annual economic growth in different
years ranged from 7.7 to 8.7%. The highest
growth rates were in mechanical engineering
and biomedical production, especially in
biotechnology.

Thus, Ukraine, on the one hand, after France
has the second biotic genetic resource of biodi-
versity in Europe in terms of species composi-
tion, on the other hand, it practically does not
control it. There is also no national inventory
accounting. Only on January 22, 2020. The
Cabinet of Ministers of Ukraine has adopted the
Strategy for Ensuring Biosafety and Biosecurity
on the principle of “Single Health” for the period
up to 2025 (hereinafter - the Strategy) and
approved the Action Plan for its implementation
(hereinafter — the Plan). This plan envisages the
development and submission of the draft Law of
Ukraine to the Cabinet of Ministers of Ukraine in
accordance with the established procedure
“On biosafety and biosecurity”.

Ukraine has the scientific resources to be
included in the list of highly developed biotech-
nological countries. Therefore, as part of the
implementation of the Strategy the authors con-
sider it expedient to create the National Bank of
Genetic Environmental Resources of Ukraine -
an important element of the system of biosafety
and biosecurity of the state.

The main purpose of the National Bank of
Genetic Resources of Biodiversity of Ukraine is to



manage the circulation of available genetic
resources of biodiversity of the state in order to
rationally use it in the interests of the state. After
the creation and replenishment of the assets of
this bank, the state will receive a new strategic
security level to counter biological threats.

For example, by conducting a “genetic certifi-
cation” of the population of Ukraine, it is possible
to develop a scientifically sound effective health
care program with optimal economic costs,
which will be an effective component of biosafety
and biosecurity of the state. Depending on the
spectrum of genetic resistance or vulnerability to
the disease of the population of Ukraine, the
state will be able to really plan the directions and
volumes of its own pharmacological production
and its import. This, in turn, will give projected
profits and budget savings. The creation of the
National Bank of the Biodiversity Gene Fund of
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Ukraine — an important element of the state's
biosafety and biosecurity system - is proposed
to be laid down and recorded in the draft Law of
Ukraine “On biosafety and biosecurity”.

In case of creation of the National Bank of
Genetic Environmental Resources in Ukraine, it is
important to study the possibilities of both
domestic and international financial opportunities
to support this project and effectively manage it.

Biodiversity conservation is also managed at
the interstate level. At the present stage, such
management is implemented by intergovern-
mental and non-governmental organizations
involved in nature protection. They develop pro-
grams on topical issues of sustainable develop-
ment, nature protection requirements, dissemi-
nate information related to nature protection
issues, provide consultations, financial and tech-
nical assistance (Fig. 1).
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Fig. 1. The system of methods of public management of biodiversity conservation [26].
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Ukraine is a party to 18 global and regional
environmental conventions and 4 protocols to
them. The Ministry of Energy and Environmental
Protection of Ukraine coordinates environmental
cooperation within the framework of 54 long-
term international agreements and treaties,
which include the Nagoya Protocol [25].

In general, the innovative way of developing a
biodiversity conservation system is associated
with many problems, among the most important —
a very high level of risk for investment, which
makes it difficult to find sources of funding for
environmental innovation, especially with a gen-
eral shortage of financial resources. Thus, exter-
nal investors are reluctant to agree to finance
innovative projects, and financing at the expense
of own means for many domestic enterprises is
practically impossible. Given the budget deficit, it
also becomes impossible to rely on public fund-
ing [26].

The use of resources for the implementation of
environmental innovations, such as loans and
credits of commercial banks and financial leas-
ing, is limited due to too high bank rates. In addi-
tion, commercial banks provide only short-term
loans in times of financial instability, while long-
term loans are required to finance innovation.
That is, the provision of loans for innovation for
banks is not attractive. Thus, to finance environ-
mental innovations, the use of venture financing
is promising, which is just emerging in Ukraine
with the support of international financial organi-
zations.

It is also possible to use multi-channel invest-
ment, attracting portfolio investors who include
risky projects in their diversified packages, hop-
ing to get a high return if successful. According
to Art. 17 of the Law of Ukraine “On innovation”,
the subjects of innovation to implement innova-
tive projects may be provided financial support
by [27]:

a) full interest-free lending (on the terms of
inflation indexation) of priority innovation pro-
jects at the expense of the State Budget of
Ukraine, the budget of the Autonomous Republic
of Crimea and local budgets;

b) partial (up to 50%) interest-free lending
(under inflation indexation) of innovative projects
at the expense of the State Budget of Ukraine,
the budget of the Autonomous Republic of
Crimea and local budgets provided that other
necessary project executor and (or) other funds
are involved in project financing subjects of inno-
vative activity;

c) full or partial compensation (at the expense
of the State Budget of Ukraine, the budget of the
Autonomous Republic of Crimea and local bud-
gets) of interest paid by innovation entities to
commercial banks and other financial institutions
for lending to innovation projects;

d) provision of state guarantees to commercial
banks that provide loans for priority innovation
projects;

e) property insurance for the implementation of
innovative projects by insurers, in accordance
with the Law of Ukraine “On insurance”.

Financial support for innovation activities at the
expense of the State Budget of Ukraine, the bud-
get of the Autonomous Republic of Crimea, local
budgets is provided within the funds provided by
relevant budgets.

Sources of financial support for innovation are
[28]:

a) funds from the State Budget of Ukraine;

b) funds of local budgets and the budget of the
Autonomous Republic of Crimea;

¢) own funds of specialized state and municipal
innovative financial and credit institutions;

d) own or borrowed funds of subjects of inno-
vation activity;

e) funds (investments) of any individuals and
legal entities;

f) other sources not prohibited by the legisla-
tion of Ukraine.

To provide financial support for environmental
innovation activities of economic entities of vari-
ous forms of ownership, the Cabinet of Ministers
of Ukraine at the request of the specially autho-
rized central executive body in the field of innova-
tion creates specialized state non-bank innova-
tive financial institutions. Each such institution is
subordinated to a specially authorized central
executive body in the field of innovation and
operates on the basis of a provision (statute)
approved by the Cabinet of Ministers of Ukraine.

According to Art. 33 of the Law of Ukraine “On
scientific and scientific-technical activity” the
state uses financial-credit and tax levers to cre-
ate economically favorable conditions for effec-
tive scientific and scientific-technical activity, in
accordance with the legislation of Ukraine.

One of the main levers of state policy in the
field of scientific and scientific-technical activi-
ties is budget funding. The state provides budget
funding for scientific and scientific-technical
activities (except for defense expenditures) in
the amount of not less than 1.7% of the gross
domestic product of Ukraine. Expenditures on



scientific and scientific-technical activities are

protected items of expenditures of the State

Budget of Ukraine.

Budget funding for research is provided
through basic and program-targeted funding.
Basic funding is provided to ensure:

— basic research;

- the most important areas of research for the
state, in particular in the interests of national
security and defense;

— development of infrastructure of scientific and
scientific-technical activity;

— preservation of scientific objects that consti-
tute the national heritage;

- training of scientific personnel.

The list of scientific institutions and higher edu-
cational institutions, which are provided with
basic funding for scientific and scientific-techni-
cal activities, is approved by the Cabinet of
Ministers of Ukraine.

Program-targeted funding is usually provided
on a competitive basis for:

- scientific and technical programs and individ-
ual developments aimed at implementing the
priority areas of science and technology;

- ensuring the implementation of the most
important applied scientific and technical
developments, which are performed by state
order;

— projects implemented within the framework of
international scientific and technical coopera-
tion.

The State Fund for Basic Research has been
established to support basic scientific research
in the field of natural, technical and human sci-
ences conducted by scientific institutions, higher
educational institutions, and scientists. The
activity of this fund is regulated by the Regu-
lations approved by the Cabinet of Ministers of
Ukraine. In the State Budget of Ukraine, funds for
this fund are determined on a separate line. The
funds of this fund are formed at the expense of
both budget funds and voluntary contributions of
legal entities and individuals (including foreign
ones) and are distributed on a competitive basis.

State targeted scientific and scientific-techni-
cal programs are the main means of implement-
ing the priority areas of science and technology
development by concentrating the scientific and
technical potential of the state to solve the most
important natural, technical and humanitarian
problems. Such programs are formulated by the
central executive body in the field of scientific,
scientific-technical and innovative activities on

M. Prodanchuk, M, Velychko, Y, Honcharuk

the basis of targeted projects selected on a com-
petitive basis.

In Art. 38 of the Law of Ukraine “On innovation”
it is stated, that in order to financially support the
state policy in scientific and scientific-technical
activities and measures aimed at the develop-
ment and use of scientific achievements in
Ukraine, the State Innovation Fund is created,
the regulations of which are approved by the
Cabinet of Ministers of Ukraine. The Fund is sub-
ordinated to the central executive body in the
field of scientific, scientific-technical and innova-
tive activities [29].

Conclusions

1. Establishment of the National Bank of the
Biodiversity Gene Fund of Ukraine is an
important element of the system of biosafety
and biosecurity of the state in accordance
with the Implementation Plan of the Strategy
for Biosafety and Biosecurity on the principle
of “Single Health” until 2025.

2. It is important to create the National Bank of
the Biodiversity Gene Fund of Ukraine as an
element of the system of biosafety and biose-
curity of the state, which should be laid down
in the draft Law of Ukraine “On biosafety and
biosecurity”.

3. The establishment of the National Bank of the
Biodiversity Gene Fund of Ukraine will provide
an opportunity for effective safe and econom-
ic management of genetic resources of biodi-
versity both at the domestic level, and inter-
national in accordance with the Nagoya
Protocol regulating access to genetic
resources and benefit-sharing, including
financial benefits.

4. Innovative tools for biodiversity conservation,
which on the basis of the best experience of
developed countries should be adapted when
creating the National Bank of the Biodiversity
Gene Fund in Ukraine are: grants, soft loans,
environmental subsidies, assistance (restric-
tions) in the market, environmental competi-
tions with a cash prize and others.

5. Incentive methods, as evidenced by interna-
tional experience, have proven to be the best
in terms of biodiversity conservation and are
effective. Involvement of innovative tools will
allow through the creation of the National
Bank of the Biodiversity Gene Fund to
increase the efficiency of biodiversity conser-
vation in Ukraine for present and future gen-
erations.
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CTBOPEHHS1 HALIIOHAJIbHOIO BAHKY FEHO®OHAY 510PI3BHOMAHITTS] YKPAIHWN —
BAXJINBOIO EJIEMEHTY CUCTEMM B510J10INYHOI BE3IMEKU TA B10JIOMNYHOIO 3AXUCTY
HAEPXXABU: ACMNEKTU YINPABJIIHHI TA EKOHOMIKU
M.T. Mpoaandyk!, M.B. Beandko!, 4.M. FoH4apyk?

11 «HaykoBuii LIeHTP MPeBEHTUBHOI TOKCUKOJIOTIT, Xap4HOBOi Ta XiMiyHOI 6esneku
imeHi akapemika J1.1. Measeas MOS3 Ykpainn», M. Kni, YkpaiHa
2«ByKOBUHCHKUI YHIBEPCUTET», M. YepHiBLl, YkpaiHa

PE3IOME. Meta. [locnianTy A0LiNbHICT CTBOPEHHS HaLiOHa/IbHOro 6aHKy reHogoHAy 6iopi3HOMaHITTS Aep-
XKaBy Ik OKPEMOro esieMeHTy cuctemm 6iobe3aneku Ta 6io3axncTy y KOHTEKCTI npoTuvaii 3arpo3am 6ios10riyHoro
XapakTepy HalioHanbHivi 6eanewi Ykpainu.

Marepiann i meTogaun. MixHapoaHe Ta BiTYn3HsIHE 3aKOHOAABCTBO, HAYKOBI ny6ikaLlii, MaTepiaam HaykoBo-
MPaKTUYHNX KOH(EPEHLLii CTOCOBHO 30€PeXeHHSI reHOPOHY BioPi3HOMAHITTS —ONpaLOBaHHS LINX AOKYMEH-
TiB | AOMUCIB CTaN MIArPYHTIM AOCIIKEHHSI.

Bynn BukopucTaHi HacTynHi METOAN: rEPMEHEBTUYHWIA AJ18 aHani3y LMTOBaHUX HAYKOBUX rpalb, HaBEAEHNX
3aKOHOZ1aB4YMX aKTiB, MOSICHEHHSI MOHSITb | TEPMIHIB CTOCOBHO FrEHETUYHUX PECYPCIB BiOPIZHOMAaHITTS; CUCTEM-
HOro aHaniay mxepesn QiHaHCyBaHHS Mpu CTBOPEHHI BaHKy 30epexXeHHs reHo(pOoHy Biopi3HOMAHITTS sk ene-
MeHTY biobesneku Ta 6i03axucTy B cUCTeMi HaLlioHaIbHOI 6e3neku YkpaiHu Ta cuctemm MeToaiB AepXaBHOro
yrpaBsiHHS 36epexeHHs1 BiopPi3HOMAaHITTS, @ TakOX JI0riYHNIA Ta POPMasbHO-EKOHOMIYHMIA METOAMN.
PesynbTrati Ta 06roBOpPeHHs. Y CTaTTi AOCAXEHO MUTaHHS MPO AOLIbHICTb CTBOPEHHSI HaLliOHa/IbHOMO
baHKy reHopoHzy GiopPI3HOMaHITTS AepxaBy K OKPEMOro e1eMeHTy cuctemu biobesneku 1a 6io3axucTy y
KOHTEKCTi NpoTuaii 3arpo3am 0ios0riyHOro xapakrepy HalioHasabHii 6eanewi Ykpaitu.

3a3HayeHo, 1110 cTBOPEHHS HallioHanbHOro 6aHKy reHopoHay 6Giopi3HOMaHITTS YkpaiHn HaaacTb MOXJ/IMBICTb
epeKkTUBHO, 6E3Me4YHO Ta EKOHOMIYHO rPaMOTHO YrpPaBSITY FTEHETUHHUMU pecypcamy BiOpPIBHOMAHITTS K Ha
BHYTPILUHbOAEPXABHOMY PIBHI, TaKk i MXXHapOAHOMY BifnoBiaHO A0 Haro/icbkoro npoToKoay peryatoBaHHS
AOCTyny A0 reHEeTUYHNX PECYPCIB Ta CrisIbHOr0 BUKOPUCTAHHS nepeBsar, 30Kkpema QiHaHCOBYX.

Po3rsiHyTO OCHOBHI IHHOBALLiViHI iHCTPYMEHTM 36epexeHHsI Biopi3HOMaHITTS Aepxasu. JOCimXeHO MOXu-
BOCTI 3anpoBaXeHHs iHHOBALiViHVX iHCTPYMEHTIB 306epexeHHs Biopi3HOMAaHITTS Ta iMriemMeHTaLii Kpalloro
3aKOpPAOHHOr0 A4OCBIAY B YKpaiHi.

BucHoBkun. [louinbHO cTBOpUTY HalioHanbHni 6aHk reHo@oHAy Giopi3HOMAHITTS iepxXaBu sk OKDEMOro esle-
MeHTY cuctemum biobe3anekm Ta 6io3axucTy y KOHTEKCTI MpoTuii 3arpo3am 6ios10ri4HOro xapakTepy HaLioHa lb-
Hii 6e3neui Ykpainn. 3anponoHoBaHO 3akKOHOAABYO 3aKPInUTY FOro CTBOPEHHS LLISIXOM BKJIOYEHHS [0 Mpo-
ekTy 3akoHy Ykpainm "Tpo GionoridHy 6e3rieky 1a 6ionoridHnii 3axmucT”.

Knroyogi cnoBa: HalioHanbHWiA 6aHK reHo@oHAY 6ioTu, Giopi3HOMAaHITTS, 6ios10riyHi 3arpo3u, biopnaunku, 6io-
noriyHa 6eaneka, Gio10ridHNA 3aX1CT, AepXaBHe YrpasiHHs, GiHaHCyBaHHS.
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CO3JAHUE HALIMOHAJIbHOIO BAHKA TEHO®OHAA BMOPA3HOOBPA3US1 YKPAUHbI —
BAXHOIO 3JIEMEHTA CUCTEMbI BUOJIOrMYECKOWU BE3OMACHOCTU U BUOJIOrMYECKON
SALLNTBI TOCYAAPCTBA: ACTIEKTbI YNPABJIEHUSI U SKOHOMUKU
M.T. Mpogpan4yk’, M.B. Beanyko!, .M. MoHyapy«k?

[T «Hay4HbI LEHTP NpeBeHTUBHON TOKCUKOIOrUM, MULLEBOI 1 XMMUYECKOM 6e30MacHOCTH
nmeHn akapnemuka J1.M. Mensens M3 YkpauHel», r. Knes, YkpanHa
2BykoBUHCKWI yHUBEPCUTET, I'. YepHoBLbI, YkpanHa

PE3IOME. Llenb. ViccnenoBats Lien1eco006pa3HOCTb CO3AaHus HaLMOHanbHOro 6aHka reHogoHaa b1mopasHo-
006pasus rocyaapcTsa Kak OTAE/IbHOro d/1eMeHTa CUCTeMbl Brnobe30nacHOCTY U BUo3allmnTbl B KOHTEKCTE
MPOTUBOAEVCTBUS Yrpo3am BMOIOrM4eckoro xapaktepa HaLmoHa bHo 6e30nacHOCTV YkpaunHel.,
Martepuansl n MeTogbl. VI3ydeHne MexayHapoAHOro M OTEYECTBEHHOIO 3aKOHOAATeIbCTBA, nyonvKaLmii
Hay4YHO-NPaKTUYECKNX KOHpepHeLni. [TpuMeHsSINCs METOAbl rePMEHEBTUYECKNIA, CUCTEMHOIO aHanan3a, a
TaKkXxe JI0rn4eckui v popmasibHO-3K0I0rN4eCKui.

Peaynbtatbi n o6cyxgenme. [1peaoxeHo 3aK0HOAAaTEIbHO 3aKPEnnTb co3aaHne 6aHKa rnyTem BKII0HEHNS
B npoekT 3akoHa YkpauHbl "O 61osornyeckori 6€30nacHoCT n OUOJI0rN4ECcKo 3aLLmnTe».

OTtmeyeHo, 410 co3aaHne HaumoHanbHoro baHka reHogoHaa bruopa3Hoobpasus YkpanHbl 4acT BOSMOXHOCTb
3 pekTnBHO, 6€30MacHO 1 IKOHOMUYECKM rPamMOTHO YNpaBisiTb FEHETUHECKUMU pecypcamm bropasHoobpa-
3151 Kak Ha BHYTPEHHEM roCyAapCTBEHHOM YPOBHE, TakK 1 MEXAYHapOoAHOM COrnacHo Harovickoro npoTokosa
PEerynupoBaHusi AOCTyna K reHeTU4EeCKUM Pecypcam v COBMECTHOIO MCIMOJIb30BaHWsI NMPENMYyLLEeCTB, B TOM
uncnie n UHaHCOBBbIX.

PaccmoTpeHbl OCHOBHbIE MHHOBALIMOHHbLIE WHCTPYMEHTbI COXPaHeHUs Gmopa3Hoobpa3sus rocyaapcTsa.
WccnenoBaHbl BO3MOXHOCTY BHEAPEHWUS MHHOBALIMOHHbBIX MHCTPYMEHTOB COXPaHeHus buopasHoobpasus u
MMIIEMEHTaLMY NepeaoBoro 3apybexHoro onbita B YkpavHe.

BbiBogbl. Heobxoaumo cosnaHne HaumoHanbHoro 6aHka reHogoHaa buopasHoobpasuns rocyanapcTsa Kak
3/1eMEHTa CUCTEMbI B KOHTEKCTE MPOTUBOAEMCTBIMS yrpo3am G1OI0rnyeckoro xapaktepa HaLumoHa bHoV 6e3-
0nacHoOCTN YkpauHol.

KnioyeBble cnoBa: HaumoHasbHbIE GaHK reHogoHaa 6muoTsl, bruopasHoobpasune, BMOIOrn4eckme yrpossbl,
buopuck, buonorndeckas 6€30nacHOCTb, G1oIorndeckas 3allumuTa, rocyaapCTBEHHOE yripaBieHne, puHaHcu-
poBaHue.

Received May 28, 2020



