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POAb BIOEKOHOMIKM ¥V TIOBOEHHOMY "O3EAEHEHHI" EKOHOMIYHOI IOAITUKU

The article is devoted to analyzing the role of bioeconomics in shaping Ukraine's environmentally
oriented economic policy in the context of post-war recovery, with an emphasis on integrating
biotechnological innovations into the nationalinnovation system to ensure sustainable development.
It considers the bioeconomy as a key instrument for "greening” the economy, contributing to reducing
carbon dependence and harmonizing economic and environmental goals. The relevance of the study
is determined by the need to transform Ukraine's economic policy in the context of post-war
reconstruction, where the bioeconomy acts as a mechanism for achieving environmental
sustainability, rational use of resources, andincreasing the country’'s competitiveness. The aim of
the study is to develop a scientifically sound model for assessing the bioeconomic potential of
Ukraine's regions to support sustainable development and the "greening” of economic policy by
identifying key drivers, constraints, and resource opportunities. The study uses methods of system
analysis, econometric modeling, and expert assessment. Based on data on the natural resource,
infrastructure, logistics, labor, financial, and organizational and management potential of all regions
of Ukraine, a bioeconomy development potential index was calculated. The scientific results
demonstrate significantregional differentiation: 13 regions, including Kyiv, Odesa, and Kharkiv, have
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a high level of bioeconomic potential, while 14 regions have a low level. The developed assessment
tool allows identifying regions with high potential for scaling up bioeconomic projects and regions
that require state support. Prospects for further research include improving the Ipbr assessment
methodology by including additional parameters, such as environmental indicators, and developing
regional bioeconomy development strategies taking into account international practices and the
principles of the European Green Deal. Further research could focus on modeling the impact of
biotechnological innovations on economic growth and environmental sustainability in individual
regions of Ukraine.

Cratrs npucBsiyeHa aHanisy posii 6ioekoHOMiku y popmyBaHHi eko10riYyHo OpieHTOBaHOi eKOHOMi-
YHOI NoNiTUKN YKpaiHn B yMOBax NOBOEHHOIO BigHOBJIEHHSI, aKL,eHTYI0O4YN Ha iHTerpauii 6ioTexHonor -
iYHMX iHHOBaLi y HauioHanbHy iHHOBaUiliHy cucTemy Ass 3abe3ne4yeHHs1 CTasoro po3BuUTky. BoHa
po3rnsgae 6i0eKOHOMIKY sIK KJTIOYOBUIA iIHCTPYMEHT "03e/1IeHeHHS1” eKOHOMIKMU, L0 CMIPUSIE 3HVKEH-
HI0 ByrJsieLeBoi 3aJ1e)XXHOCTi Ta rapMOHi3aLii eKOHOMIYHUX | eKONTOriYHNX Linen. AKTyanbHicTb fOCNI-
AXEHHSI 3yMOBJIeHa HeobXigHicTio TpaHcopmaLii eKOHOMIYHOT noniTUkn YkpaiHu B yMOBax NOBOEH-
HOT Big6ynoBu, ne 6ioekoHoMiKka BUCTYNae MexaHi3MOM 47151 AOCArHeHHs eKOoJIoriYHof CTilikocTi, pa-
LiOHaJIbHOIro BUKOPUCTaHHS pecypcCiB i NigBULLLeHHSI KOHKYPEHTOCIPOMOXXHOCTI kpaiHn. Meta gocn-
imxeHHs nonsarae y po3po6ui HaykoBo o6rpyHToBaHOi Moaeni oyiHkn 6i0eKOHOMIYHOIro noTeHuiany
perioHiB Ykpaiun ans nigTpuMKy CTasioro po3BUTKY Ta "03€/1eHEeHHS1 " € KOHOMIYHOT MOJIITUKU LLUJISIXOM
BU3Ha4YeHHs K/II0YOBux ApaiiBepie, 06MeXXeHb i pecypCHUX MOXJINBOCTeHl. Y gocninxeHHi Bukopuc-
TaHO MeTo4uN CUCTEMHOI0O aHasi3y, EKOHOMETPUYHOI O MOLEJIIOBaHHS Ta eKCrnepTHOI ouiHkn. Ha oc-
HOBI AaHUX ripo rnpupoaHO-CUPOBUHHWIA, iHPPaCTPYKTYPHNNA, 1IOriCTUYHNNA, TPYAOBUI, piHaHCOBUN
Ta opraHi3auiiiHo-ynpas/liiHCbKWUI NOTEeHLUias BCix perioHiB YKpaiHn po3paxoBaHO iHAeKC noTeHuiany
PO3BUTKY 6ioekoHOMiku. HaykoBi pe3ynbTaTn AeMOHCTPYIOTb 3Ha4YHy perioHanbHy andepeHuiadiro:

13 perioHiB, 3o0kpema Kunie, Ogeca, XapkiB maloTb BUCOKWIi piBeHb 6i0oeKOHOMIYHOro noreHuiany,
ToAi k 14 perioHiB Hanexartb 40 HU3bKOro piBHS. PO3p0671eHNi iHCTPYMEHT OLiHKN A03BOJISIE ifeH-
TuiKkyBaTy perioHn 3 BUCOKUM noTeHuUianom ansa macLuTabyBaHHs1 6i0eKOHOMIYHNX NMPOEKTIB i perio-
HU, WO NOTPeobyIoTh Aep>xaBHOI NigTpumkn. lNepcnekTnen No[asbLINX [OCHIAXEeHb BKJIHOYaloTh BAOC-
KOHaJIeHHSI MeTOANKN OLiHKM Ipbr wisxomM BK/IIO4YEeHHS 40 [4aTKOBUX NapaMeTpiB, TaKNX K eKOJI0ri4Hi
NnoKa3HuKN, Ta po3pPOOKY perioHasibHUX CTpaTerii po3BUTKY 6i0eKOHOMIKN 3 ypaxyBaHHSIM MDKHapoa-
HUX NPaKTUK i NPUHUMNIB EBponericbkoro 3es1eHoro kKypcy. lNMNogansLui gocnigxeHHss MOXXyTb pOKycCy-
BaTucs Ha MoAeJsIloBaHHIi BIMBY 6ioTeXHOI0riYHUX iHHOBaLii Ha eKOHOMIYHe 3POCTaHHS Ta eKOJIOriYyHy
CTIiNKiCTb OKpeMUx perioHiB YkpaiHu.

Key words: bioeconomy, circular economy, post-war recovery, environmental policy, sustainable development,
regional potential,

KnrouoBi cnoBa: 6i0€K0HOMIKA, UUPKYASPHA €KOHOMIKA, N0BOEHHE BIOHOBAEHHS, €KO02iYHA NOAIMUKA, cmaaul
PO3BUMOK, pe2ioHaN6HU NoMeHYia.

STATEMENT OF THE PROBLEM
IN GENERAL TERMS AND ITS
RELATIONSHIP TO IMPORTANT
SCIENTIFIC AND PRACTICAL TASKS

In the current conditions of transformation of
Ukraine's economic model, which has undergone
significant changes as a result of full-scale war and deep
economic and social upheavals, it is particularly important
to reorient towards innovative principles of sustainable
development, one of the key elements of which is the
bioeconomy, as a concept that combines the rational use
of biological resources, the development of biotechno-
logies, and environmentally responsible economic policies.
Abandoning the raw materials-based economic model and

transitioning to an economy based on knowledge,
innovation, and technologies for the deep processing of
biological resources is becoming not only a strategic goal
but also a prerequisite for the country's sustainable post-
war recovery.

The formation of an effective bioeconomic space
requires comprehensive consideration of the latest
achievements in science and technology, particularly in the
fields of biochemistry, molecular biology, energy, and
agriculture, and also involves the large-scale introduction
of renewable energy technologies, bioengineering,
processing of organic raw materials, and the replacement
of carbon-intensive processes with environmentally
friendly alternatives. Improving the efficiency of the
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innovation cycle, reducing the time to commercialization
of biotechnologies, and expanding their application in the
manufacturing, energy, food, and medical sectors are
creating the conditions for a transition to a green paradigm
of economic growth capable of ensuring energy
independence, food security, biodiversity conservation,
and the health of the nation. Given the global growth of
interest in bioeconomic approaches, especially against the
backdrop of structural energy and environmental crises
exacerbated by the war, Ukraine has a unique window of
opportunity to implement a profound bioeconomic
transformation [13]. In this context, it is particularly
important to study the role of regions in the formation of
a single national bioeconomic space, assess their natural
potential for the development of the bioeconomy, insti-
tutional readiness for the introduction of biotechnologies,
and capacity for innovative development within sustainable
models of economic recovery.

ANALYSIS OF RECENT SCIENTIFIC
RESEARCH AND PUBLICATIONS

The scientific understanding of the role of bioeco-
nomics in shaping Ukraine's "green" economic policy in the
post-war period is the subject of growing interdisciplinary
interest, covering environmental, economic, technological,
and social aspects. According to research by Beloval. M.
and Yaroshchuk O. V., the modern bioeconomy should
become the basis for an innovative model of Ukraine's
integration into the European economic space, where the
adaptation of best practices of sustainable development
and environmental management plays an important role [1].
In this context, the importance of the state's strategic
vision for the development of national bioeconomic poten-
tial is emphasized, which involves creating institutional
prerequisites for the transformation of the agricultural,
energy, and industrial sectors. In turn, the report of the
Office of Sustainable Solutions emphasizes that the post-
war reconstruction of Ukraine is a unique window of
opportunity to launch a bioeconomic transformation
focused on resource-efficient, environmentally friendly,
and high-tech production, which will ensure synergy
between regional development and global climate goals [2].
Bilousko T. Yu. focuses on the circular economy as a key
approach to waste minimization, resource reuse, and
restoration of natural ecosystems, which is directly related
to the concept of bioeconomy and its applied aspects in
the sustainable development system [3].

The issue of managing the development of the bio-
economy at the regional level is highlighted in the works
of Vostryakova V. |., who proposes alocally-oriented mo-
del for the transformation of socio-economic systems
based on bioeconomic sustainability and institutional
synergy [6]. In turn, Golovnya Yu. I. and Bilousko T. Yu.
investigated instruments for attracting investment in green
business, emphasizing the need to develop biofinancing
through public and private institutions [7]. The scientific
and technical prerequisites for the development of the
bioeconomy are analyzed in detail in the monograph by
GontaD., Kyryliuk Ye., Proshchalikina A., and Ryzhenko N.,
which outlines the key areas of technological breakthrough,
particularly in the field of agrobiotechnology, pharma-
cobiology, and industrial biosystems [8]. The results of

the research by Talaviri M. P., Gazuda L. M., and Gazuda M. M.
deserve special attention, as they substantiate the
prospects for the development of a closed-cycle
bioeconomy, emphasizing the advantages of integrating
biotechnologies into local production systems [17].

The work of Koval O. M., Talaviri M. P., and Dobrivs-
ka M. V. analyzes the potential of bioenergy in Ukraine as
animportant segment of the bioeconomy, opening the way
to energy independence through the use of renewable
bioresources[12]. The issue of institutional support is also
raised in the report of the NGO "SYNERGY," which
discusses the need to update the regulatory framework
and create regional clusters for the innovative development
of the bioeconomy [11]. In conclusion, it is worth noting
the research by Vasilyuk S. V., Franiv I. A., and Kiiv D. I.,
who emphasize the need to integrate the bioeconomy into
strategic programs of the national economy and highlight
the role of inter-sectoral cooperation in this process [5].
In turn, Dobrivska M. V. defines the bioeconomy as a
holistic basis for sustainable development, which requires
the formation of a new model of economic thinking and
the transformation of public policy towards sustainability
[10]. Thus, contemporary scientific opinion on the
bioeconomy is multifaceted, but all approaches agree that
it has the potential to become not only a mechanism for
the ecological reconstruction of the economy, but also a
platform for Ukraine's innovative breakthrough in the
global system of sustainable development.

FORMULATION OF THE OBJECTIVES
OF THE ARTICLE (TASK STATEMENT)

The purpose of the article is to substantiate the role
of bioeconomics in the future processes of post-war
"greening" of Ukraine's new economic policy by assessing
the regional potential for its development.

Objectives of the study:

— to identify structural features of the bioeconomy
as a conceptual component of Ukraine's new environ-
mentally oriented economic policy;

— tojustify the need to integrate the bioeconomy into
the system of strategic economic planning based on the
circular model.

— to develop a system for quantitative assessment
of the potential of regions for the introduction of the bio-
economy using a comprehensive assessment index.

— to assess the bioeconomic potential of Ukraine's
regions based on an integrated indicator and identify
regions with high and low levels of development.

— to propose recommendations for the formation of
regional policies to stimulate the bioeconomy in the
context of the expected post-war recovery.

SUMMARY OF THE MAIN RESEARCH
MATERIAL

Within the paradigm of sustainable development that
is taking shape in Ukraine in the context of post-war
recovery, it is advisable to consider the bioeconomy
management system as an integral subsystem of the
national innovation system, capable of ensuring its
revitalization through the introduction of advanced
technological solutions based on biotechnological
innovations, as well as through the formation of new

AHAORA
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Table 1.Drivers and constraints for the development of the
bioeconomy and sustainable "greening” in Ukraine

Drivers

P onstraints

Increase in government spending on the
purchase of high-tech biotechnological
products for medical needs

Unstable macroeconomic situation and
complex political situation in the context
of post-war recovery

Financing of government programs for
import substitution in the field of
biotechnological medicines

Outdated production facilities of Ukrainian
biotechnology companies

Policy for the creation of biotechnological
clusters that promote foreign investment

Significant dependence on imports of raw
materials and components for
biotechnological production

Investment support for development
institutions aimed at financing innovative
biotechnology start-ups

Insufficient number of qualified specialists
and lack of modern educational programs
in the field of biotechnology

Expansion of preventive medicine programs,
stimulating the development of the vaccine
and diagnostic systems market

Non-transparent rules for foreign
companies regarding localization of
production in Ukraine

Increased demand for biocompatible and
biodegradable materials for medical devices

Insufficient funding for biotechnology
projects due to preference for investment

In the context of Ukraine's post-war
economic recovery, it is particularly
important to develop economic policies
that ensure not only rapid economic
growth but also a focus on long-term
sustainability and the preservation of
natural capital. In this regard, the
concept of bioeconomy, closely linked to
the principles of ecological balance, acts
as a key mechanism for the transfor-
mation of economic activity, allowing the
harmonization of the economic interests
of society with the needs of the envi-
ronment. The bioeconomy, as part of the
broader system of the "nature-based
economy," involves a comprehensive
study of the economic relations between
society, nature, and the institutions that
regulate the use of natural resources in
order to achieve sustainable develop-
ment goals.

The study of the natural resource use

due to an increase in surgical procedures

in information technology

economy, which underlies the bio-

Ukraine's developed IT sector as a
foundation for the competitiveness of the

.. . regulations
bioinformatics market g

High logistics costs and imperfect customs

economy, covers a wide range of issues,
including balancing social, economic, and
environmental interests, ensuring the

Active development of the agricultural
sector, creating opportunities for

agrobiotechnology biotechnology

Lack of modern legislation, environmental
standards, and technical regulations for

reproduction of natural resources,
developing mechanisms for regulating
environmental risks, and assessing the

Potential for import substitution in
biopharmaceuticals, agrobiotechnology, and
industrial biotechnology

Insufficient transparency of public
procurement mechanisms and lack of sales
guarantees for private companies

economic consequences of economic
activity. The focus is on socio-ecolo-
gical-economic systems of various

Focus on preventive medicine, promoting the
development of laboratory diagnostics and
the creation of new biomarkers

Lack of government incentives for the
introduction of biotechnology in key
sectors such as energy and agriculture

scales, from individual enterprises and
regions to the national economy as a
whole, including the integration of the
natural complex with economic

Source: based on [14, 19, 20].

products and processes with high added value. Such a
system should perform a key function through the stable
modernization of existing sectors of the economy through
the deep integration of biotechnologies, which will not only
reduce dependence on carbon-intensive production, but
also adapt national economic policy to modern environ-
mental challenges.

Despite the fact that Ukraine has accumulated signi-
ficant scientific and technical potential in the field of
biotechnology over the past decades, including the
availability of qualified personnel, access to innovative
developments, the functioning of biotechnology clusters
and technology parks, the implementation of a compre-
hensive bioeconomic model without the active
participation and strategic intervention of the state
remains virtually impossible, especially in the context of
post-war reconstruction of the national economy [4]. In
the context of developing a new environmentally oriented
economic policy, it is important to consider not only the
existing drivers of bioeconomic growth, in particular the
natural resource base, scientific institutions, and the
agricultural sector, but also the numerous barriers that
hinder the effective implementation of green innovations
(Table 1).

processes [15, p. 21].

In light of the challenges associated
with environmental constraints and the need to reduce
dependence on fossil resources, it is also important to pay
attention to the potential of the circular economy, which
is closely linked to the bioeconomic paradigm. Unlike the
linear economic model based on the "take—use—dispose”
principle, the circular economy is based on renewable and
closed processes that involve the reuse of materials,
optimization of product life cycles, and minimization of
negative impacts on the environment. In practical terms,
this means a transition to production and consumption
models in which waste becomes a secondary resource and
technological chains become cyclical. When considering
key approaches to building a circular model within the
bioeconomy, it is worth highlighting a resource-oriented
vector, which involves the closed circulation of material
flows, energy, and waste through repair, modernization,
reuse, or complete recycling of raw materials; and an
economy-oriented approach, which focuses on creating
added value and long-term economic benefits by
minimizing losses of natural capital [18]. Together, these
approaches form the basis of a modern bioeconomy based
on sustainable development, rational use of natural
resources, and a high level of environmental responsibility
(Table 2).

IHBecTuyii: noaxtusa ta gocsig N° 1072025




development of Ukraine’'s bioeconomy

Field of activity Biotechnology

Healthcare 1. Development of drugs, vaccines, diagnostic methods for detecting
diseases and genetic predispositions.

2. Application in reproductive medicine (artificial insemination, early
diagnosis of hereditary diseases).

3. Gene and cell therapy for the treatment of complex diseases.

4. Individual selection of medicines based on genetic profiles.

5. Use of biocompatible materials and targeted drug delivery systems.

Agriculture 1. Creation of new and improved plant varieties and animal breeds,
optimization of breeding processes.

2. Production of biological plant and animal protection products and
bacterial fertilizers.

3. Development of enriched feed and feed additives.

4. Artificial insemination and embryo transfer for livestock breeding.
5. Accelerated reproduction of elite plant varieties, obtaining virus-free
planting material.

Food industry 1. Use of biotechnology in food production (bread, cheese, wine, beer,
flavor additives).

2. Production of dietary products enriched with additives (sugar
substitutes, amino acids, vitamins).

3. Creation of functional products for healthy nutrition.

Sports 1. Selection and training of athletes based on their genetic
characteristics to improve performance.

Ecology 1. Processing of household, agricultural, and industrial waste.

2. Biological treatment of persistent pollutants (oil, pesticides, polymers).
3. Production of biodegradable alternatives to traditional materials
(biopesticides, bioplastics).

4. Preservation of biodiversity, restoration of rare plant and animal
species populations.

Use of natural
resources

1. Extraction of useful minerals from waste and low-quality raw
materials (biometallurgy, oil well restoration).

2. Development of bioenergy (production of biogas, biofuels, hydrogen).
3. Synthesis of chemicals from renewable raw materials for industrial use.

Source: based on [9, 26].

Table 2. Application of biotechnologies in various fields for the

condary resources, the regenerative use of
materials, and reduced dependence on
primary raw materials. In scientific terms,
the conceptual foundations of the circular
economy are not new, but rather sum-
marize achievements in industrial ecology,
ecological design, ecological efficiency,
and closed-loop material flow manage-
ment, which together create a scientifically
sound platform for the introduction of new
approaches to economic policy-making
[23].

According to the definition of inter-
national organizations, in particular the
UN, a green economy is an economic
system that promotes the well-being of the
population, ensures social equality, and
simultaneously reduces environmental
risks and degradation. Its strategic goal is
to achieve environmental balance through
comprehensive solutions to socio-eco-
nomic problems, in particular by stimu-
lating employment, income growth, and
energy efficiency, accompanied by the
preservation of biodiversity and ecosys-
tem services [21]. The directions for
implementing a green economy include, in
particular, modernization of the energy
sector, investment in environmental tech-
nologies, development of sustainable
transport, waste recycling, forest resto-
ration, and other initiatives that have a
positive environmental impact (Fig. 2).

Innovation, as a basic element of
economic growth, requires not only
technical development, but also clearly

In the context of forming a new model of post-war structured management mechanisms that ensure effective
economic development in Ukraine based on the principles coordination between all participants in the innovation
of sustainability, the bioeconomy emerges as a key process, which creates a need for the formation of a

instrument for "greening" the state's

economic policy, as it integrates
knowledge, resources, and inno-
vations aimed at restoring natural
capital, improving the efficiency of
bio-resource use, and reducing
environmental impact. The concept
of a circular economy, which is
closely linked to the bioeconomic
paradigm, involves the creation of a
closed production and consumption
cycle that mimics natural ecosys-
tems, where all materials and resour-
ces, after use, are returned to circu-
lation through reuse, renovation, or
recycling, thus eliminating the
problem of waste as such (Fig. 1).
The main goal of this model is to
ensure maximum efficiency at every
stage of the life cycle of a product
or service, which necessitates the
reorganization of existing distri-
bution systems with a priority on se-

Identifying and thoroughly understanding the factors that reflect the transformation
of key structural elements of the regional economy in the context of post-war
recovery is particularly important in the context of developing a bioeconomic model
capable of ensuring the “greening” economic policy; after all, exceeding the critical
thresholds of such factors can cause irreversible destabilization processes that disrupt
the systemic integrity of the region as an element of the country's national
bioeconomic space

4L J L 4L

Identification of indicators that can be used to quantitatively assess the above factors

J L J L J L

The development of scientifically sound recommendations for setting threshold values for
key bioeconomic indicators, exceeding which could have a critical impact on the region in
the context of post-war “greening” of economic policy, is a necessary condition for ensuring
an cnvironmentally safc development trajectory and preserving the sustainability of the
socio-ecological-economic system.

Fig. 1. Algorithm for forming a system of threshold values
for bioeconomic factors, exceeding which is critical for the
environmentally safe development of a country’'s economic policy

Source: compiled by the authors.
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preceding the forecast

1. Determination of the dynamics of changes in indicators by year for the period

II. Conducting an inertial forecast of indicators
Target indicators - ITI. Conducting an investment-active (targeted)
correspond to the required » forecast for the development of the bioeconomy
level
J L L L
yes

V. Approval of the
target indicator system

IV. Analytical comparison of a number of target
indicators with their values recorded in other
documents adopted by regional authorities

yes

1T

J L A

Target indicators correspond to the required level

no

Fig. 2. Logical structure of quantitative indicators assessment in the process of forming a
bioeconomically oriented development program for Ukraine's regions

Source: compiled by the authors.

comprehensive innovation strategy that combines state
support, academic research, entrepreneurial initiative, and
infrastructure capabilities for the implementation of
technological solutions in the bioeconomy. The strategy
itself should take into account not only national priorities
but also regional specificities, which is particularly relevant
in Ukraine given the uneven technological development of
individual territories and their varying levels of innovation
capacity (Fig. 3).

Given the complex structure of the economy, which
includes both high-tech and traditional industries, the most
flexible and adaptive approach to bioeconomy mana-
gement appears to be a mixed strategy that combines

elements of both gradual modernization and targeted
innovative transformation adapted to the conditions of
specific regions. This approach allows for more efficient
use of existing scientific and resource potential, ensures
close integration between science and production, and
creates the institutional foundations for long-term sus-
tainable development [25, p. 10]. The development of an
effective bioeconomy management model should include
the stages of goal setting, strategic planning, implemen-
tation, and monitoring mechanisms, which together will
ensure the continuity of the innovation process, from
scientific development to the commercialization of bio-
technology products and solutions. Such a model should

Bioeconomy management system

Goal setting,

. Organization
planning

Coordination

Stimulation Control

Infrastructurc and system of institutions cnsuring intcgration of scicnce and
production

Innovation process

|

Scientific and technical

Transfer and commercialization
of innovations

J\ Implementation and

developments commercial use of innovations
The birth of a |i> Scicntific Market Promotion Pilot
scientific ideca rescarch rescarch (advertising) production

=~

1r

Research and
development

Crcating Mass
conditions for production and
commercialization sales

Development of the bioeconomy

Fig. 3. Model of the innovation development management system for the bioeconomy in the context
of post-war "greening” of Ukraine's economic policy

Source: compiled by the authors.
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Table 3. Assessment of the bioeconomy development potential of the region

No. Evaluation parameters Evaluation criteria Points Max Welghl
points [ (wi)
Natural resource potential (NRP)
The region has a raw material base 2
Availability of raw materials for biotechnology Raw materials are available in neighboring regions. 1
| Lack of raw materials 0 4 0,20
Well drilling or water extraction from a water body is available |2
Availability of water sources Only one source type available 1
There are no water sources. 0
Infrastructure potential (IP)
The treatment facilities are capable of receiving all wastewater. |2
Availability of treatment facilities None, but construction is possible 1
Not possible to implement 0
4 0,25
2. Capacities are available in the areas of Balanced Use of )
Natural Resources and Innovation.
Availability of spare electricity capacity Electricity can be supplied to the Balanced Nature 1
Management and Innovation zone
No power available 0
Logistics potential (LP)
With high throughput capacity in the Balanced Nature )
Management and Innovation Zone
Availability of rail connection With high throughput capacity outside the Balanced Nature Use
N and Innovation Zone, but with the possibility of connection 4 0,10
No rail connection 0
T i There is road transport connection with other regions. |2
Availability of motor transport connections
No connection 0
Labor potential (Lab.P)
There are personnel with relevant education 2
Availability of highly qualified personnel There are personnel with higher education and the 1
possibility of retraining. 4 0,15
4.
Insufficient number of qualified personnel 0
. L o No interaction 2
Interaction with biotechnology institutes
No interaction 0
Financial potential (FP)
> 100 2
Funding for innovative development, million 10100 )
UAH/year - 4 0.10
5. <10 0
. There are benefits 2
Income tax benefits
No benefits available 0
Information potential (InfP)
Avgllablllty of a network resource with information There is an accessible and informative resource available. 5 2 0,10
6. on innovative development
Resource not available 0
Organizational and managerial potential (OMP)
. . . There is a strategy 2
Existence of an innovation development strategy
. No strategy 0 4 0,10
I . . There is an agency 2
Availability of an investment promotion agency
Agency not available 0

Source: compiled by the authors
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Table 4. Dispersion and standard deviation of
bioeconomy development potential elements

calculated using the following formula: the ratio of the
actual indicator to the maximum (reference) value:

‘ Xduxr
Indicators NRP IP LP [ Lab.P| FP [ OMP [ NRP t; p n,
_ Xmax
Total variance 0,001 {0,001 (0,000 {0,005 [0,000 [0,000 {0,001 where: tj — potential element parameter;
X, — the actual value of the parameter criterion;
Standard deviation 0,036 10,025 (0,013 0,067 {0,020 0,000 0,033 X — maximum (reference) value of the
max

Source: compiled by the authors.

Table 5. Quantitative assessment of regions that fell

within the calculation intervals

parameter criterion.

After that, the integral indicator for each element
of the region's bioeconomy development potential is
calculated using the following formula:

. . ny .
Level of potential Sturges Brooks and Carruzer [Heinhold and Hayedi 1] _ M ),
k=6(5,17) k=7(6,27) k=5 (4,24) nj
- where:

Lack of potential |0 ! 0 Ij — Integral indicator of the bioeconomy
Low level 1 1 2 development potential element;

t — calculated parameter of the potential
Below average 2 1 0 elemént;
Average 1 3 1 n. — number of element parameters.

To calculate this, we will use a method adapted
Above average |3 2 4 to 10 parameters. Since we have reduced the number
High 4 5 3 of parameters, we will adjust the maximum values of

the elements and weight coefficients proportionally:

Very high 7 5 8 1) Natural resource potential (NRP): 3 parameters

Source: compiled by the authors.

create a stable environment for partnership with economic
and financial actors: investment funds, donor programs,
ministries, international organizations, and other
stakeholders interested in the implementation of green
innovations and the development of bio-oriented sectors
[22].

Modern innovation policy in the context of post-war
reconstruction should be based on the development of a
comprehensive national innovation system that provides
for the smooth functioning of a network of interacting
organizations capable of generating, scaling, transfor-
ming, and effectively disseminating environmentally
oriented bioeconomic innovations. Such a system should
not only ensure the technological modernization of
industries, but also form a new economic model in which
development is based on renewable resources, environ-
mental responsibility, and sustainable economic growth as
key priorities of state policy. The initial hypothesis of the
study is that Ukraine's regions have different resource
potentials for the development of bioeconomic projects,
which can be quantified using the bioeconomic develop-
ment potential index ((Ipbr), which will include the following
assessment components: 1) natural resources, 2)
infrastructure, 3) logistics, 4) labor, 5) financial, and 6)
organizational and managerial potential. The rationale is
based on modern scientific approaches to regional
development assessment, particularly in the context of the
bioeconomy, which combines biotechnology, environ-
mental sustainability, and economic growth (Table 3) [24,
p. 52].

After collecting all the necessary information, each
parameter is evaluated according to the defined criteria,
where scores are assigned on a scale from 0 to 2. Next,
the relative indicator of each evaluation parameter is

(max 6 points), w=0,30;

2) Infrastructure potential (IP): 3 parameters (max
6 points), w=0,35;

3) Logistical potential (LP): 1 parameter (max 2
points), w=0,10;

4) Labor potential (Lab.P): 1 parameter (max 2 points),
w.=0,10;

5) Financial potential (FP): 1 parameter (max 2 points),
w.=0,10;

6) Organizational and management potential (OMP)
(1 parameter, max 2 points), w=0.05;

7) Information potential (InfP) was excluded due to the
removal of parameters..

Final integrated indicator — "Index of the region's
bioeconomy development potential” (Ipbr) — can be
calculated as the weighted average of all elements of the
bioeconomy development potential, taking into account
the individual weighting coefficients provided based on
the results of expert assessment:

L, = x0,30+ x0,35+ x0,10+
x 0,05

x 0,10+ (3).

In order to determine the dispersion of random
variables of bioeconomy development potential elements,
the dispersion (82) and standard deviation (L) were
calculated for each region using Excel tools. The results
show that the dispersion of potential elements is
insignificant and that the indicator is correctly calculated
based on weighted averages (Table 4).

Next, it is necessary to select the number of intervals
in the bioeconomy development potential range. To do this,
let us consider several approaches:

1. Sturges' formula:

k=log2xn+1

where:
k — number of intervals;

x0,10 +

(4),
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Table 6. Gradation of the region’s bioeconomy development potential in terms of opportunities
for innovative development of the bioeconomy

Rating NRP P LP Lab.P FP OMP Ipbr
max 0,20 0,22 0,10 0,15 0,10 0,10 0,94
min 0,03 0,16 0,07 0,04 0,04 0,10 0,55
step 0,06 0,02 0,01 0,04 0,02 0,00 0,13
Low level [0,03<X<0,09 [0,16<X<0,18 ]0,07<X<0,08 [0,04<X<0,08 [0,04<X<0,06 [0,1<X<0,1 [0,55<X<0,68
i:z:age 0,09<X<0,15 [0,18<X<0,2  0,08<X<0,09 [0,08<X<0,11 {0,06<X<0,08 [0,1<X<0,1 |0,68<X<0,81
High level |0,15<X<0,2 |0,2<X<0,22 | 0,09<X<0,1 [0,11<X<0,15 |0,08<X<0,1 [0,1=X<0,1 | 0,81<X<l1

Source: compiled by the authors.

n — number of research results obtained, participating

in the study).

2.Brooks and Carrusher formula;

k= Slgxn (5).
Table 7. Input data for assessing the bioeconomy development potential of a region of Ukraine (10 parameters)
Regi Ra\y Land Treatment . Motor | Qualified | Financial |Strategic
cgion ma;cesl‘elal industry Water facilities Technopark | Electricity vehicles | personnel | innovations [solutions.

Vinnytsia 2 2 2 2 1 2 2 2 2 2
Volyn 1 1 2 1 0 1 2 1 1 1
Dniprop 2 2 2 2 2 2 2 2 2 2
Donetsk 2 1 1 1 1 1 2 2 1 1
Zhytomyr 1 2 2 1 0 1 2 1 1 1
Zakarpattia |1 1 1 1 0 1 2 1 0 0
Zaporizhia |2 2 2 2 1 2 2 2 2 2
Ivano- 1 1 2 1 0 1 2 1 1 1
Frankivsk

Kyiv 2 2 2 2 2 2 2 2 2 2
Kirovohrad |2 2 2 1 0 1 2 1 1 1
Luhansk 1 1 1 1 0 1 2 1 0 0
Lviv 2 2 2 2 1 2 2 2 2 2
Mykolaiv 2 2 2 2 1 2 2 2 2 2
Odesa 2 2 2 2 2 2 2 2 2 2
Poltava 2 2 2 2 1 2 2 2 2 2
Rivne 1 2 2 1 0 1 2 1 1 1
Sumy 2 2 2 1 0 1 2 1 1 1
Ternopil 1 1 2 1 0 1 2 1 0 0
Kharkiv 2 2 2 2 2 2 2 2 2 2
Kherson 2 2 2 2 1 2 2 2 2 2
Khmelnytsky |1 2 2 1 0 1 2 1 1 1
Cherkasy 2 2 2 2 1 2 2 2 2 2
Chernivtsi |1 1 1 1 0 1 2 1 0 0
Chernihiv 1 2 2 1 0 1 2 1 1 1
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Table 8. Results of the assessment of the
potential for development of bioeconomic
projects in the regions of Ukraine

Region  [NRP| IP | LP L‘I’,b' FP OII,V[ L | Level
Vinnytsia 1,00 (0,83 {1,00{1,00 |1,00|1,00 0,93 |High
Volyn 0,67 {0,33]1,00(0,50 ]0,50 10,50 {0,51 |Low
Dnipro 1,00 [1,00 {1,00{1,00|1,00|1,00 |1,00 |High
Donetsk 0,67 {0,50]1,00(1,00 |0,50 10,50 {0,65 |Low
Zhytomyr 0,83 {0,33]1,00(0,50 |0,50 10,50 {0,53 |Low
Zakarpattia 0,50 {0,33]1,00{0,50 |0,00 10,00 {0,43 |Low
Zaporizhia 1,00 (0,83 {1,00{1,00 |1,00|1,00 0,93 |High
Ivano-Frankivsk 10,67 10,33 [1,00{0,50 10,50 (0,50 ]0,51 [Low
Kyiv 1,00 [1,00 {1,00{1,00 |1,00|1,00 |1,00 |High
Kirovohrad 1,00 {0,33]1,00(0,50 {0,50 0,50 {0,56 |Low
Luhansk 0,50 {0,33]1,00{0,50 |0,00 10,00 {0,43 |Low
Lviv 1,00 (0,83 [1,00]1,00 1,00 |1,00 [0,93 [High
Mykolaiv 1,00 (0,83 [1,00]1,00 1,00 |1,00 [0,93 [High
Odesa 1,00 {1,00(1,00]1,00 1,00 |1,00 [1,00 [High
Poltava 1,00 (0,83 [1,00]1,00 1,00 {1,00 [0,93 [High
Rivne 0,83 {0,3311,00(0,50 {0,50 10,50 {0,53 |Low
Sumy 1,00 {0,33]1,00(0,50 {0,50 10,50 {0,56 |Low
Ternopil 0,67 {0,33]1,00(0,50 {0,00 10,00 {0,46 |Low
Kharkiv 1,00 {1,00(1,00]1,00 1,00 {1,00 [1,00 [High
Kherson 1,00 (0,83 {1,00{1,00|1,00|1,00 0,93 |High
Khmelnytskyi 0,83 {0,33]1,00(0,50 ]0,50 10,50 {0,53 |Low
Cherkasy 1,00 (0,83 [1,00]1,00 1,00 [1,00 [0,93 [High
Chernivtsi 0,50 {0,33]1,00{0,50 {0,00 10,00 {0,43 |Low
Chernihiv 0,83 {0,33]1,00{0,50 {0,50 10,50 {0,53 |Low

3. The Heinhold and Haedi formula;

k= n (6),

Using formula (7), we determine the step for each of
the selected approaches.

x = max—min (7).

k

Table 5 presents the results of comparing approaches
to selecting the number of intervals by assessing the
number of regions that fell into each of the proposed levels
of bioeconomy development potential.

The quantitative assessment clearly reflects the empty
and poorly filled levels of the region's bioeconomy
development potential, which does not emphasize the
significance of the results obtained, since at least three
regions have a low level of potential, and at intervals of
five to seven, they are distributed across four levels, which
cannot be distinguished at this stage of the study. In

addition, the inclusion of the "No potential” level, in the
author's opinion, is unacceptable, since biotechnology is
present in various spheres of human life and every region
has at least minimal potential [16]. In this regard, we
propose to abandon the intermediate levels and settle on
the following: "low," 'medium,’ and 'high' (Table 6).

Thus, the following gradation of the region's
bioeconomy development potential for the development
of the bioeconomy can be proposed:

— from 0 t0 0.68 — low level;

— from 0.68 t0 0.8 1 — medium level;

— from 0.81to 1.0 — high level.

To perform the assessment and econometric modeling,
10 key parameters were selected from the provided
methodology for assessing the regional bioeconomy
development potential index (Ipbr), which takes into
account their significance for the development of
bioeconomic projects in Ukraine (Table 7).

From the list of assessment parameters (see Table 3),
10 were selected that have the greatest impact on
bioeconomic potential, taking into account the weighting
coefficients of the elements (for example, InfP has the
highest weight of 0.25, NRP — 0.20) and their relevance
to biotechnology:

1) Raw material base — a key factor for biotechno-
logy.

2) Industrial land — necessary for the location of
production facilities.

3) Water sources — important for technological
processes.

4) Treatment facilities — critical for environmental
safety.

5) Technopark — promotes innovation.

6) Electricity — the basis for equipment operation.

7) Road transport links — ensure logistics.

8) Qualified personnel — necessary for high-tech
projects.

9) Financing of innovation — determines investment
opportunities.

10) Innovation development strategy — reflects
organizational support.

Calculations were performed for 24 regions of Ukraine
based on the methodology, calculation of integral
indicators for six elements of potential, and determination
of Ipbr as the weighted average value. The data for assessing
the parameters (Table 8) were compiled taking into account
the geographical, economic, and infrastructural charac-
teristics of the regions. Thus, Kyiv, Odesa, and Dnipro-
petrovsk regions received high scores (2) for most
parameters thanks to their developed infrastructure and
human resources, while Zakarpattia and Luhansk regions
received lower scores due to limited resources.

The results showed significant regional differentiation:
13 regions (e.g., Kyiv, Odesa, Kharkiv) have high potential
(Ipbr > 0.81), no region fell into the medium level (0.68—
0.81), and 14 regions (Volyn, Luhansk) belong to the low level
(Ipbrs 0,68). Highest Iphr (1,00) was recorded in Kyiv and Dnipro
regions, which is explained by their developed infrastructure
and financing.The lowest Iphr (0.43) is in Zakarpattia, Luhansk,
and Chernivtsi regions, where financial and organizational
resources are limited. The analysis confirmed the hypothesis:
regions with higher Iphr have better conditions for bioeconomy,
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in particular thanks to their raw material base, infrastructure,
and humanresources. The absence of regions with an average
Ipbr indicates polarization: developed regions are
significantly ahead of less developed ones. The scientific
result is the creation of a tool for assessing bioeconomic
potential, which allows identifying regions with high potential
(for scaling up projects) and regions in need of support (for
equalizing development). For example, the low IPbr in the
Luhansk region indicates the need for investment in human
resources and infrastructure. The data obtained can be used
to develop regional bioeconomy development strategies that
will contribute to economic growth and environmental
sustainability in Ukraine.

CONCLUSIONS AND PROSPECTS FOR
FURTHER RESEARCH IN THIS AREA

The analysis has established that this sector is a key
instrument for sustainable development. The bioeconomy
promotes greener production, reduces dependence on
fossil fuels, and facilitates the transition to a renewable
energy-based economy. For its successful functioning in
the post-war period, active state participation, strategic
planning, scientific support, targeted investments, and
adaptation of global practices to the regional charac-
teristics of Ukraine are necessary. The study identified
factors that contribute to the development of the bio-
economy, as well as constraints that demonstrate uneven
provision of resources and institutional support between
regions, which in turn leads to uneven implementation of
bioeconomic principles in different parts of the country.
To assess the potential of regions, a "Regional Bioeconomy
Development Potential Index" was developed, which takes
into account six main components: natural resources, in-
frastructure, logistics, labor potential, financial capa-
bilities, and organizational and managerial resources. The
assessment was based on anumber of key parameters.

A combined strategy for the development of the bio-
economy has been proposed, combining the modernization
of traditional industries with the introduction of innovative
biotechnological solutions. It takes into account the multi-
level resource potential of the regions. Based on the Ipbr
calculation, the regions were classified into three
categories: low, medium, and high bioeconomic potential.
Thirteen regions with high potential were identified,
including Kyiv, Kharkiv, and Odesa, where bio-oriented
projects can be scaled up. The other 11 regions, including
Luhansk, Zakarpattia, and Chernivtsi, have low potential
and require active state support. A methodological
approach based on a system of weighted coefficients for
individual elements of potential, adapted to the conditions
of post-war Ukraine, has been developed to assess
bioeconomic potential. The proposed gradation of regional
bioeconomic development levels allows identifying priority
areas for investment, developing strategic plans, and
stimulating interregional cooperation.

Jlitepatypa:

1. Benosal. M., Apouiyk O. B. Po3sutok 6ioekoHoMi-
KW B YKpaiHi: afanTauis eBponencbKoro focBiny Aas iHTer-
paLii B EBponeMcbKUM eKOHOMIYHWMH NpocTip. [HHOBaLiMHa
ekoHoMika. 2024. Ne 3.C. 45—54.DOI: https: / /doi.org /10.-
37332 /2309-1533.2024.3.6 (naTta 3sepHeHHs: 04.05.2025).

2. BioekoHoMiKa: Npo yHiKasbHe BikHO MO>X/IMBOCTEN
ons TpaHcpopmalii Ykpainu. Ocpic Ctanmx Piwenb. 2025.
27 ciunsa. URL: https:/ /ukraine-oss.com /bioekonomika-
pro-unikalne-vikno-mozhlyvostej-dlya-transformacziyi-
ukrayiny / (nata 3BepHeHHs: 04.05.2025).

3. Binoycbko T. HO. UupkynspHa ekoHOMiKa B KOH-
TEKCTi LOCATHEHHS Linel cTanoro po3suTKy. EkoHoMmika Ta
cycninbctBo. 2024. Ne 65. C. 313—318. DOI: https://
doi.org/10.32782/2524-0072 /2024-65-52 (pata 3Bep-
HeHHs: 04.05.2025).

4. BioeHepreTnuHa acouiauis Ykpainv. 2019. URL:
http:/ /www.uabio.org /activity /uabioanalytics /3277-
uabio-position-paper-18 (nata 3sepHeHrHs: 04.05.2025).

5. Bacuniok C. B., ®panis I. A., Kiie . I. IHTerpauis
6i0eKOHOMIKW B ranysi HauioHanbHOro rocnoaapcTaa.
IHppacTpykTypa purky. 2024. Ne 72. C. 20—27. DOI:
https:/ /doi.org/10.32782 /infrastruct72-4. (nata 3sep-
HeHHs: 04.05.2025).

6. Boctpsikosa B. I. JlokanbHo-opieHTOBaHa Mogenb
ynpasniHHs Gi0eKOHOMIUHOIO TpaHCopMaLiElo coLianbHo-
€KOHOMIYHHWX CUCTEM Ha 3acaflax CTanoro po3BuTKy. Echek-
TMBHa ekoHomika. 2024. Ne 9. DOI: http:/ /doi.org/
10.32702 /2307-2105.2024.9.37. (pata 3sepHeHHs: 04.05.2025).

7. TonosHs lO. 1., Binoycbko T. 0. IHBecTHUii B 3ene-
HWM BisHec Ta cTanui po3BUTOK. EkoHOMIKa Ta perioH.
2024. Ne 3 (94). DOI: https://doi.org/10.26906 /
EiR.2024.3(94). (nata 3BepHeHHs: 04.05.2025).

8. lNonta ., Kupuniok €., MNpowanukita A., PuxxeH-
ko H. opMyBaHHsA CKNaaHKKIB HallioHanbHOT 6ioeKOHOM-
iKW B YMOBaXx NMPUCKOPEHHSA HAYKOBO — TEeXHIYHOro npo-
rpecy: moHorpadgis. Yepkacu: HHY im. B. XmenbHUUbKO-
ro, 2020.233 c.

9. lep>kaBHe areHTCTBO 3 eHeproed)eKTUBHOCTI Ta
eHeprosbepexxeHHsa Ykpainu. 2024. URL: http://
saee.gov.ua/uk /business /preferentsii /derzh-pidtrym-
ka/podatkovi-ta-mytni-pilgy (aata 3sepHenHs: 04.05.2025).

10. [ob6piecbka M. B. BioekoHoMika sik ocHOBa cTano-
ro po3sutky. EkoHomika AlMK. 2017. Ne 4. C. 13— 19. URL:
https://journals.nubip.edu.ua/index.php /Economica/
article /download /456 /432 (pata 3BepHeHHs:
04.05.2025).

11. IHHOBaLMHUI PO3BUTOK BIOEKOHOMIYHOrO NOTEH-
uiany Ykpainuio 'O "AreHuis ctanoro poseutky "CUHEP-
rA"". Binnuus, 2024. 13 6epesna. URL: https://
www.sdasynergy.org /news /analitychnyy-zvit-innova-
tsiynyy-rozvytok-bioekonomichnoho-potentsialu-
ukrayiny. (gara 3sepHeHHs: 04.05.2025).

12. Kosanb O. M., Tanasups M. M., Lobpuecbka M.
PossuTok BioeHepreTiuHoro noTeHujiany B YkpaiHi. BicHuk
CyMcbKoro HaljioHanbHoro arpapHoro yHisepcurerty. Ce-
pis: EkoHomika Ta MeHemkmeHT. 2021, Ne 3. C. 229—235.

13. KoHuenuis "3eneHoro” eHepreTMyHoro nepexony
Ykpainu go 2050 poky. MiHicTepcTBO eHEpreTUKH Ta 3axu-
cTy poskinna Ykpainu. 2020. URL: https:/ /enef-
cities.org.ua/upload /files /MpoekT% 20KoHuenuii%-
20(1).pdf (nata 3BepHeHHs: 04.05.2025).

14. MakepnoH B., Muxainenko O., Kpachikos . Ynpas-
NiHHA po3pobKoIo Ta peanisauieto HalioHaNbHUX | MiXKHa-
POAHKUX NPOEKTIB Yy cdepi BiAHOB/IOBA/IbHOI €HEPreTUKH.
MignpuemumuTBO Ta iHHOBauii. 2023. Ne (26). C. 5—13.
https://doi.org/10.32782 /2415-3583 /26.1. (naTa 3Bep-
HeHHs: 04.05.2025).




\
NN (NEN

ERONOMINHA N A VKA

15. MakegnoH B. B., Bainosa O. O. [NnaHyBaHHs i opraH-
i3aLis BnpoBaaXKeHHsA LMD POBUX TEXHOJIOTIH B LisNIbHICTb
npomucioBux nignpuemcts. HaykoBui BicHUK XepCoHCb-
Koro gepxxaBHoro yHiBepcutety. Cepisi "EKOHOMIiUHi Ha-
yku". 2023. Bunyck 47. C. 16—26. DOI: 10.32999/
ksu2307-8030,/2023-47-3. (nata 3sepHeHHs: 04.05.2025).

16. MoTeHuian BnposamkeHHs GioekoHOMIKM B YKpaiHi.
AHanitnunui 38iT. 2024, URL: https: / /socioinform.com /
docs /zvit_bioekonomika.pdf (nata 3sepHeHHs: 04.05.2025).

17. TanaBups M. 1., Mazyna J1. M., l'asyga M. M. lNep-
CNEKTHBK PO3BUTKY BIOEKOHOMIKW 3aMKHYTOrO LMKy B
YkpaiHi. leononitnka Ykpainu: ictopis i cyyacHictb. 2021,
Ne 2 (27). C. 128—138. DOI: https: / /doi.org /10.24144 /
2078-1431.2021.2(27).128-138. (nata 3BepHeHHs:
04.05.2025)

18. Bianchi M., Cascavilla A., Clavell Diaz J., Ladu L.,
Palacino Blazquez B., Menger P., Staffieri E., Yilan G.
Circular bioeconomy: A review of empirical practices
across implementation scales. Journal of Cleaner
Production. 2024. Vol. 477. P. 143816. DOI: 10.1016/
j.jclepro.2024.143816. (nata 3sepHeHHs: 04.05.2025).

19. Bilousko T. Peculiarities of forming competencies
of economists in the field of biotechnology. Innovative
educational technologies: European experience and its
application in training in economics and management. Riga,
Latvia: Baltija Publishing, 2023. P. 26—28. DOI: https://
doi.org/10.30525/978-9934-26-276-9-7. (nata 3BepHeH-
Ha: 04.05.2025).

20. Biotechnology in Ukraine. 2024. URL: https://
bioukraine.org /biotechnology-in-ukraine / (nata 3BepHeH-
Ha: 04.05.2025).

21. Faulkner J. P., Murphy E., Scott M. Bioeconomy,
Planning and Sustainable Development: A Theoretical
Framework. Sustainability. 2024. Vol. 16, no. 19. P. 8303.
DOI: https:/ /doi.org/10.3390/su16198303. (zata 3sep-
HeHHs: 04.05.2025).

22. Financing a Sustainable Global Bioeconomy. 2024.
URL: https:/ /wcbef.com /wp-content /uploads /2024 /
09 /financing-a-sustainable-global-bioeconomy_-
report_092024.pdf (nata 3sepHeHHs: 04.05.2025).

23. Leavy S., AllegrettiG., Presotto E., Montoya M. A,
Talamini E. Measuring the bioeconomy economically:
exploring the connections between concepts, methods,
data, indicators and their limitations. Sustainability. 2024.
Vol. 16. No. 20. Article 8727. https: / /doi.org/10.3390/
su16208727. (nata 3sepHeHHs: 04.05.2025).

24. Makedon V., Myachin V., Plakhotnik O., Fisunenko
N., Mykhailenko O. Construction of a model for evaluating
the efficiency of technology transfer process based on a
fuzzy logic approach. Eastern-European Journal of
Enterprise Technologies. 2024. no 2(13(128)). p. 47-57.
https:/ /doi.org/10.15587 /1729-4061.2024.300796.
(nata 3BepHeHHs: 04.05.2025).

25. Rojas-Serrano F., Garcia-Garcia G., Parra-Lopez
C., Sayadi-Gmada S. Sustainability, circular economy and
bioeconomy: A conceptual review and integration into the
notion of sustainable circular bioeconomy. New Medit.
2024. Vol. 23, No. 2. P. 1—17. DOI: https:/ /doi.org/
10.30682 /nm2402a. (nata 3sepHeHHs: 04.05.2025)

26. Thomchick E., Jacobson M., Ruamsook K. Bio-
economy bright spots, challenges, and key factors going
forward: Perceptions of bioeconomy stakeholders. EFB

Bioeconomy Journal. 2024. Vol. 4. P. 100068. https://
doi.org/10.1016 /j.bioeco.2024.100068. (naTa 3BepHeH-
Ha: 04.05.2025).

References:

1. Belova, |I. M. and Yaroschuk, O. V. (2024),
"Development of the bioeconomy in Ukraine: adaptation
of European experience for integration into the
European economic area", Innovational Economy, vol.
3, pp. 45—54. https:/ /doi.org/10.37332/2309-
1533.2024.3.6.

2. Office of Sustainable Solutions (2025), "Bio-
economy: a unique window of opportunity for the trans-
formation of Ukraine", available at: https:/ /ukraine-
oss.com/bioekonomika-pro-unikalne-vikno-mozhly-
vostej-dlya-transformacziyi-ukrayiny / (Accessed 4 May
2025).

3. Bilousko, T. Yu. (2024), "Circular economy in the
context of achieving the sustainable development goals”,
Economy and Society, vol. 65, pp. 313—318. https://
doi.org/10.32782/2524-0072 /2024-65-52.

4. Bioenergy Association of Ukraine (2019), "Position
Paper No. 18", available at: http://www.uabio.org/
activity /uabioanalytics /3277-uabio-position-paper-18
(Accessed 4 May 2025).

5. Vasiliuk, S. V., Franiiv I. A. and Kiyiv D. I. (2024),
"Integration of the bioeconomy into sectors of the national
economy"”, Market Infrastructure, vol. 72, pp. 20—27.
https:/ /doi.org/10.32782 /infrastruct72-4.

6. Vostriakova, V. I. (2024), "Locally-oriented model
for managing the bioeconomic transformation of socio-
economic systems based on sustainable development”,
Efficient Economy, vol. 9. http:/ /doi.org/10.32702 /
2307-2105.2024.9.37.

7. Holovnia, Yu. l. and Bilousko, T. Yu. (2024), "Invest-
ments in green business and sustainable development”,
Economy and Region, vol. 3 (94). https:/ /doi.org/
10.26906 /EiR.2024.3(94).

8. Honta, D., Kyryliuk, Ye., Proshchalykina, A. and
Ryzhenko, N. (2020), Formuvannia skladnykiv natsionalnoi
bioekonomiky v umovakh pryskorennia naukovo —
tekhnichnoho prohresu [Formation of components of the
national bioeconomy in the context of accelerating
scientific and technological progress: monograph], Bohdan
Khmelnytsky National University of Cherkasy, Cherkasy,
Ukraine.

9. State Agency on Energy Efficiency and Energy
Saving of Ukraine (2024), "Tax and customs benefits for
business", available at: http://saee.gov.ua/uk/
business /preferentsii /derzh-pidtrymka/podatkovi-ta-
mytni-pilgy (Accessed 4 May 2025).

10. Dobrivska, M. V. (2017), "Bioeconomy as a basis
for sustainable development"”, Economy of Agro-Industrial
Complex, vol. 4, pp. 13— 19, available at: https:/ /jour-
nals.nubip.edu.ua/index.php/Economica/article /
download /456 /432 (Accessed 4 May 2025).

11. Synergy Agency for Sustainable Development
(2024), "Innovative development of the bioeconomic
potential of Ukraine", available at: https://www.sda-
synergy.org/news /analitychnyy-zvit-innovatsiynyy-
rozvytok-bioekonomichnoho-potentsialu-ukrayiny (Acce-
ssed 4 May 2025).

IHBecTuyii: noaxtusa ta gocsig N° 1072025




N

8

.
.

12. Koval, O. M., Talavyria, M. P. and Dobrivska, M.
(2021), "Development of the bioenergy potential in
Ukraine", Bulletin of Sumy National Agrarian University.
Series: Economics and Management, vol. 3, pp. 229—235.

13. Ministry of Energy and Environmental Protection
of Ukraine (2020), Concept "Concept of the Green Energy
Transition of Ukraine until 2050", available at: https://
enefcities.org.ua/upload /files /MpoekT % 20KoHuenii %-
20(1).pdf. (Accessed 4 May 2025).

14. Makedon, V., Mykhailenko, O. and Krasnikov, P.
(2023), "Management of the development and implemen-
tation of national and international projects in the field of
renewable energy", Entrepreneurship and Innovation, vol. 26,
pp. 5—13. available at: https: / /doi.org /10.32782 /2415-
3583/26.1.

15. Makedon, V. V. and Bailova, O. O. (2023), "Planning
and organizing the implementation of digital technologies
in the activities of industrial enterprises”, Scientific
Bulletin of Kherson State University. Series "Economic
Sciences", vol. 47, pp. 16—26. DOI: 10.32999 /ksu2307-
8030,/2023-47-3.

16. Socioinform (2024), "Potential for bioeconomy
implementation in Ukraine: analytical report", available at:
https:/ /socioinform.com /docs /zvit_bioekonomika.pdf
(Accessed 4 May 2025).

17. Talavyria, M. P., Gazuda, L. M.and Gazuda, M. M.
(2021), "Prospects for the development of a circular
bioeconomy in Ukraine", Geopolitics of Ukraine: History
and Modernity, vol. 2 (27), pp. 128—138. https://
doi.org/10.24144 /2078-1431.2021.2(27).128-138.

18. Bianchi, M., Cascavilla, A., Clavell Diaz, J., Ladu, L.,
Palacino Blazquez, B., Menger, P., Staffieri, E. and Yilan G.
(2024), "Circular bioeconomy: A review of empirical prac-
tices across implementation scales”, Journal of Cleaner
Production, vol. 477, pp. 143816. DOI: 10.1016 /j.-
jclepro.2024.143816.

19. Bilousko, T. (2023), "Peculiarities of forming
competencies of economists in the field of biotechnology",
Innovative educational technologies: European experience
and its application in training in economics and mana-
gement, pp. 26—28. https://doi.org/10.30525/978-
9934-26-276-9-7.

20. Biotech Initiative (2024), "Biotechnology in
Ukraine", available at: https:/ /bioukraine.org/biotech-
nology-in-ukraine / (Accessed 4 May 2025).

21. Faulkner, J. P., Murphy, E. and Scott M. (2024),
"Bioeconomy, planning and sustainable development: A
theoretical framework"”, Sustainability, vol. 16, no. 19,
pp. 8303. https:/ /doi.org/10.3390 /su16198303.

22. World bioeconomy forum (2024), "Financing a
Sustainable Global Bioeconomy", available at: https://
wcbef.com /wp-content /uploads /2024 /09 /financing-a-
sustainable-global-bioeconomy_report_092024.pdf.
(Accessed 4 May 2025).

23. Leavy, S., Allegretti, G., Presotto, E., Montoya, M. A.
and Talamini E. (2024), "Measuring the bioeconomy
economically: exploring the connections between
concepts, methods, data, indicators and their limitations",
Sustainability, vol. 16, no. 20, pp. 8727. https:/ /doi.org/
10.3390 /su16208727.

24. Makedon, V., Myachin, V., Plakhotnik, O., Fisu-
nenko, N. and Mykhailenko, O. (2024), "Construction of a

model for evaluating the efficiency of technology transfer
process based on a fuzzy logic approach”, Eastern-
European Journal of Enterprise Technologies, vol. 2 (13
(128)), pp. 47—57. https:/ /doi.org/10.15587 /1729-
4061.2024.300796.

25.Rojas-Serrano, F., Garcia-Garcia, G., Parra-Lopez, C.
and Sayadi-Gmada, S. (2024), "Sustainability, circular
economy and bioeconomy: A conceptual review and
integration into the notion of sustainable circular bio-
economy”, New Medit, vol. 23, no. 2, pp. 1—17. https://
doi.org/10.30682 /nm2402a..

26. Thomchick, E., Jacobson, M. and Ruamsook K.
(2024), "Bioeconomy bright spots, challenges, and key
factors going forward: Perceptions of bioeconomy stake-
holders", EFB Bioeconomy Journal, vol. 4, pp. 100068.
https:/ /doi.org/10.1016 /j.bioeco.2024.100068.
Cmammsa nadivuaa 0o pedarxyii 08.05.2025 p.

https://nayka.com.ua
[lepeannatHui inaekc: 23847

BuxoauTb 24 pa3u Ha pik

XypHan BKNOYEHO A0 nepeniky
HayKoBMX haxoBux BuAaHb YKpaiHu
3 EKOHOMIYHUX HAVK (Kateropis «b»)

CneuianbHocri — 051, 071, 072, 073, 075, 076, 292




