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The article analyzes the role of bioeconomy as a basis for the recovery of Ukraine’s rural economy in the post-war period. Based on the conducted analysis, it
is determined that despite the losses resulting from the ongoing war, the agrarian sector retains a significant share in global grain production; however, infra-
structure damage, land pollution, and disruptions in logistics chains complicate recovery. It is indicated that the post-war recovery of Ukraine’s rural economy
requires the implementation of bioeconomic approaches, particularly through the integration of modern biotechnologies and the restoration of land resources.
It is also determined that the Strategy for the Development of Agriculture and Rural Areas of Ukraine until 2030 is aimed at increasing the efficiency of the
agricultural sector, developing competitive production, and ensuring the sustainable development of rural areas. Therefore, the effective use of water resources,
support for organic production, and the development of the legislative framework are necessary steps to ensure the sustainable development of agricultural
production in the context of armed conflict. A spatial analysis of organic lands in Ukraine has shown significant regional differentiation, which requires the de-
velopment of regional policies to support organic production, taking into account local conditions and needs. It is found that the post-war recovery of Ukraine’s
rural economy requires a comprehensive approach that includes the implementation of the principles of both bioeconomy and circular economy. It is further
determined that the European Bioeconomy Strategy, which focuses on sustainability, circularity, and the rational use of natural resources, is of great importance
for the recovery of war-affected regions of Ukraine, especially in the context of using bioresource technologies. It is also found that the key directions of the
strategy are the modernization of agriculture through bio-oriented technologies, the development of local bioeconomies that stimulate job creation, and the
effective management of agricultural waste, particularly through composting and reducing food waste, which will help decrease environmental impact and
improve soil fertility.

Keywords: bioeconomy, rural economy, agrarian sector, post-war recovery, agrarian policy, Strategy for the Development of Agriculture and Rural Areas in
Ukraine.
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Mempyxa H. M., Mempyxa C. B., Ymareys €. M., Pubiybkuii O. /1. bioeKoHOMiYHa 0CHOBA MOBOEHHO20 8iOHOB/EHHSA
CinbcbKoi eKOHOMIKU

Y cmammi aHanizyemsca posb 6ioeKoHOMIKU AK OCHOBU 015 8i0HOB/EHHA CilbCbKOI eKOHOMIKU YKpaiHu 8 nicnagoeHHul nepiod. Ha ocHosi nposedeH020
aHaAI3y BU3HAYEHO, WO, He38AXaK0YU Ha 8Mpamu eid eiliHu, azpapHuli cekmop 36epiaae 3Ha4Hy Yacmky y ceimosomy 8upobHULMEi 3epPHOBUX, XO4a MOWKO-
OXMEHHS iHgpacmpykmypu, 306pyOHeHHA 3emMenb i MoPyWeHHSA 102ICMUYHUX NAHY02i8 YCKAAOHIOMb 8i0HOBEHHS. BU3HAYEHO, W0 NOBOEHHE 8iOHOBEHHS
cinbcbKoi ekoHomiKu YkpaiHu mompebye 8nposadxceHHs bioekoHomMiYHUX nidxodis, 30Kkpema Yepes iHmezpayito cyvacHux biomexHosnoeill, ma 8i0HOBEHHS
3eMesnbHUX pecypcis. BusHaveHo, wjo Cmpamezis po3sumky CinbCbKo20 20Cno0apcmesa ma cinbCoKux mepumopili Ykpainu do 2030 poky cnpamosaHa Ha
nidBUWEHHS e(heKmUBHOCMI G2PapHO20 CEKMOpPA, PO3BUMOK KOHKYPEHMOCTPOMOXHUX 8UPOBHUYMS i cmanuli po38UMOK CinbCbkux mepumopili, 00HaK
ehekmusHe BUKOPUCMAHHA 80OHUX pecypcie, MiOMPUMKA 0p2aHiYH020 BUPOBHULMBA Ma PoO38UMOK 3aK0HO0a8Y0i 6a3u € HeObXIOHUMU KpoKamu 044 3a-
be3reyeHHs cmasoa0 PO3BUMKY CinbCbK020CM00apCbKO20 BUPOBHUYMEBA 8 yMOBAX BOEHHO20 KOHAIKMY. [Tpocmoposull aHANi3 op2aHivHUX 3eMens 8 Ykpa-
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iHi MOKa3a8 3HAYHY pezioHanbHy OughepeHyiayito, Wo sUMazae PO3POBKU PezioHabHOI MoAIMUKU MIOMPUMKU 0peaHiYHO20 BUPOBHULMEA 3 YPAXY8AHHAM
Micyesux ymos i mompeb. YcmaHossieHo, W0 NosoeHHe 8iOHOB/EHHS CinlbCbKOI eKOHOMIKU YKpaiHu mompebye KommnaeKcHo20 nioxody, Wo 8K/HYAE 8Mpo-
800X EHHA NPUHYUie 6ioeKOHOMIKU Ma YUPKYASPHOI eKoHoMiKU. BusHaveHo, wo Cmpamezis bioekoHomiKu E8ponu, AKA 30CepeOXeHa Ha cmanocmi, yup-
Ky/nAPHOCMI ma payioHansHoMy 8UKOPUCMAHHI MPUPOOHUX pecypcis, MAE 8enuUKe 3HA4eHHA 0/1A 8i0HO8AEHHA nocmpaxcdanux eid siliHu pezioHie YkpaiHu,
0c06/1U80 8 KOHMEKCMI BUKOPUCMAHHS BiopecypcHUX MexHOo0zill. BcmaHo8AeHO, Wio KAKY08UMU HANPAMAMU cmpamezii € MOOEpPHI3ayis CinbCbKo20 20c-
nodapcmea vepe3 bioopieHMOBaHI MexHOs02ii, PO38UMOK 10KANbHUX BIOEKOHOMIK, U0 CMUMY/HOE CMBOPEHHS HOBUX POBOYUX MICYb, O MAKOM e(heKmueHe
YNpasniHHA CinbCbKo20cnodapcbKumu 8idxodamu, 30Kpema 4Yepe3 KOMIOCMYBAHHA MA 3MEeHWEHHA Xap4osux 8i0xodis, Wjo 00MOMOoXe 3HU3UMU eKonoaiyHe
HABAHMAXEHHA Ma noainwumMu podoyicme rpyHmie.

Knroyosi cnoea: bioekoHomiKa, cinbCbKa eKOHOMIKa, a2papHull cekmop, MOBOEHHe 8idsedeHHs, azpapHa nonimuka, Cmpamezis po3gUMKy CinbCbKo20 20C-

nodapcmea ma cinbCoKux mepumopiti 8 Ykpaii.
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griculture is one of the key components of

Ukraine’s economy, ensuring not only food

security but also a significant portion of the
State’s export revenues. However, the full-scale war
that is ongoing since 2022 has caused serious damage
to the agricultural sector, necessitating its urgent re-
covery. The post-war restoration of the rural economy
should be based on new principles, focusing on sus-
tainable development, innovation, and the efficient
use of biological resources, which are the foundation
of the bioeconomy.

Bioeconomy presents a new approach to agricul-
turing, focused on the circular economy, sustainable
development, and the conservation of natural resourc-
es. It aims to maximize the use of biological resources,
such as agricultural production waste, to create new
productive opportunities, which can significantly en-
hance the efficiency of the agricultural sector in the
post-war recovery period. The recovery of the rural
economy, considering innovative bioeconomic ap-
proaches, will not only be a path to economic growth
but also to achieving environmental sustainability and
preserving biodiversity.

In this regard, we see the necessity of conduct-
ing an analysis of the bioeconomic basis for the post-
war recovery of the rural economy, as the application
of bioeconomic principles in agriculture will not only

98

restore production capacities but also create new op-
portunities for growth and the integration of Ukraine
into the global agrarian market based on sustainable
development and efficient use of natural resources.

Analysis of recent research and publications.
Recent studies in the field of bioeconomy and waste
management in Ukraine’s agrarian sector demonstrate
the importance of integrating sustainable practices
into the post-war economic recovery. They focus on
the processing of agricultural production waste, which
opens up new opportunities for economic growth
and increased efficiency in the agri-sector. Research
by L. Karbovska, Y. Mazur, K. Zheleznyak, et al. [5],
focuses on the formation of an effective waste man-
agement system in Ukraine’s agrarian sector, which is
an important part of the bioeconomic development
strategy. According to these studies, the application of
organizational and financial tools is crucial for ensur-
ing effective waste management and recycling. Thus,
contemporary publications emphasize the importance
of transitioning to a circular economy and sustainable
technologies for the recovery of Ukraine’s agrarian
sector after the war.

Formulation of the article’s aims. The aim
of the article is to survey the role of bioeconomy as
the basis for the post-war recovery of Ukraine’s rural
economy, to identify strategic directions for the use of
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biological resources for the sustainable development
of the agrarian sector, and to analyze the possibilities
of implementing the principles of circular economy
and sustainable natural resource management in the
context of rural area recovery.

Presentation of the main material of the re-
search. The agrarian sector of Ukraine has strategic
importance not only for ensuring national food secu-
rity but also for the stability of global food markets.
Due to the military aggression of the russian federa-
tion, the agricultural sector has become one of the
main elements of national security to ensure the stabil-
ity of both the Ukrainian State and international trade
relations. According to the State Statistics Service of
Ukraine, in 2024, despite fluctuations, a GDP growth
of 2.9% indicates an economic recovery, where the
main drivers of growth were the construction, finance,
and transport sectors, while agriculture and trade ex-
perienced a decline [1; 2]. Moreover, nearly 30% of the
country’s population lives in rural areas, and a signifi-
cant portion of employed citizens work in the agrarian
sector, making agriculture a key factor in socioeco-
nomic development.

ccording to statistical data, Ukraine demon-

strates high self-sufficiency in food produc-

tion: over 90% of meat products, bread, oils,
and other food items are produced directly within the
country. Ukraine holds a significant share in the global
production of products such as sunflower oil, barley,
wheat, corn, and sugar, making it a key player in the
global food market [12]. In particular, an analysis of
export indicators for grains, legumes, and flour for
the 2024/2025 marketing year, according to the State
Customs Service of Ukraine, shows a certain trend
towards a decrease in export volumes. The total ex-
port volume of grains and flour amounts to 33.089
thousand tons, which is a decrease compared to the
previous year (36.135 thousand tons). Wheat exports,
which in the 2024/2025 marketing year amounted to
13.254 thousand tons, are somewhat lower compared
to 14.228 thousand tons in the 2023/2024 marketing
year. A decrease is also observed in corn exports —
17.061 thousand tons in the current year compared to
19.533 thousand tons in the previous year. At the same
time, barley exports during this period increased from
1.973 thousand tons to 2.213 thousand tons, indicat-
ing positive dynamics in certain segments. Regarding
flour exports, there is a slight increase in the volume
of wheat flour exports, which rose from 50.2 thousand
tons to 54.1 thousand tons. Along with this, the total
volume of flour exports, in grain equivalent, decreased
from 107.7 thousand tons in the 2023/2024 marketing
year to 80.8 thousand tons in the 2024/2025 market-
ing year. This trend indicates a general decrease in the
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volume of grain and processed grain product exports,
which may be due to both internal economic factors
and changes in international markets (Fig. I) [6].

It is worth noting that the ongoing war has sig-
nificantly complicated the situation in the agrarian
sector: damage to infrastructure, land contamination,
mined territories, and the destruction of agricultural
enterprises have become serious challenges for the
country’s economic recovery. As a result of military
actions, logistics chains have been disrupted, and the
production and export volumes of key agrarian prod-
ucts have decreased. The deterioration of the food sit-
uation, rising prices, and declining purchasing power
of the population lead to significant social problems,
particularly to a lack of access to food in low-income
conditions, especially in rural areas.

Over the past few decades, Ukraine has experi-
enced a decrease in livestock production, which has
led to a significant change in the structure of agricul-
tural production. The production of grain crops in-
creased by 2.2 times from 1991 to 2021, while the pro-
duction of meat and milk has significantly decreased.
This process, combined with low levels of agricultural
raw material processing and the absence of innovative
technologies, negatively affects the overall productiv-
ity of the agricultural sector. Despite these difficul-
ties, the agrarian sector has the potential for recovery
thanks to the active development of small and medium
enterprises, which provide a significant portion of jobs
and contribute to the development of the regional
economy. With effective support for these enterprises,
as well as the introduction of innovations and modern
technologies, Ukraine can restore its status as one of
the leading food suppliers in international markets.

the post-war recovery of Ukraine’s rural economy

should be based on sustainable bioeconomic ap-
proaches, which include the integration of modern
biotechnologies, the restoration of land resources,
and investments in the development of small and
medium-sized enterprises. To ensure the effective use
of natural resources, stimulate agricultural produc-
tion, and promote the growth of added value through
the processing of agricultural products, the Strategy
for the Development of Agriculture and Rural Areas
in Ukraine for the period up to 2030 was approved
as part of the implementation of strategic directions
for the development of the agrarian sector and rural
areas of Ukraine, based on the order of the Cabinet
of Ministers of Ukraine dated November 15, 2024,
No. 1163-p [12]. This regulatory act defines the main
priorities and mechanisms for implementing the State
policy in the field of agriculture, contributing to sus-
tainable economic development, improving the level

In this regard, we consider it important to note that
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of social and infrastructural provision of rural areas,
and stimulating the introduction of innovative tech-
nologies. The strategy is directed towards improving
the living conditions of the rural population, efficient
use of natural resources, development of competitive
agrarian production, and integration of modern tech-
nological solutions to achieve sustainable development
of rural areas in the long term.

The Thl. I reflects the strategic goals and indi-
cators that define the development of agriculture and
rural areas in Ukraine until 2030, which includes the
main directions of State policy that contribute to in-
creasing the efficiency of the agrarian sector, meeting
public needs for food products, ensuring the sustain-
ability of the agricultural sector, efficient land use,
the development of climate-oriented agriculture, the
modernization of the agrarian sector, and the develop-
ment of rural areas. The indicators characterizing the
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dynamics of measures in the short-term (2025-2026)
and medium-term (2027-2030) perspectives are con-
sidered separately.

is impossible without reforming the water re-

source management system, particularly by re-
ducing subsidies for water supply in agriculture. It is
worth noting that this aspect will increase the efficien-
cy of water use, contributing to achieving high results
in organic production. Organic production, which is
more costly compared to traditional methods, plays
a key role in ensuring sustainable agricultural develop-
ment and environmental protection. However, limited
financial resources in wartime conditions lead to a sig-
nificant number of agricultural producers abandoning
organic production, especially in crop and livestock
farming.

Post—war recovery of Ukraine’s rural economy
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The forecast indicators for achieving strategic goals in the development of agriculture
and rural areas of Ukraine by 2030

Table 1

village)

. . Measuring 2027-
Strategic goal Indicator units BV 2025 2026 2030
The share of farms that
Goal 1: participated in government % 11(2023) 30-40 50 -
Formation of support programs
the State policy | The share of farms that
for agricultural | participated in international aid % 25(2024) 40-50 50 -
development programs
The share of EU programs % 90 (2024) 90 90 90
The share of food costs in 53,8
0 ! — — —
consumer spending K (2024) 23/1-515 27-9,1 21-95
Goal2: - Differentiation of meat fimes 2 (2024) 5 5 18
Satlsfac.tlon consumption ,
of public - tion of i
needs for food | Differentiation of milk times 2,2 (2024) 22 22 22
products consumption
Dlﬁerent|§tlon of fruit times 26 (2024) 26 26 23
consumption
Labor productivity in agriculture thoﬂi?n d (210%’16) 19,5 21 23
Goal 3: ;
? The share of profitable enterprises 0 78,5
Ensftfnng the (agriculture) % (2023) 83 88 95
resilience of -
the agricultural The share of profitable enterprises % 724 73 78 85
sector (livestock) (2023)
The share of profitable enterprises 0 72,3
food industry) % (2023) 73 7 8
The share of returned land in o _ 58 174 ~
cultivation ° ! !
Goal 4: Efficient | The share of agricultural land in o 0.6 (2024) 0,64 0.60 .
land use circulation ° ! ' !
The area of land leased through thousand 69 (2024) 74 79 104
Prozorro ha
E:;share of organic agricultural % 06 (2022) 0,65 07 3
Goal 5: Climate- .
oriented The volume of disposed % 23(2020) | 45,2 60 -
. agricultural waste
agriculture -
The volume of disposed food % 79 (2020) 80 85 ~
waste
The shfare of capital |qvestments in % 21(2022) 3 5 ~
Goal 6: intangible assets (agriculture)
Modernization | The share of capital investments in 0
of the agrarian | intangible assets (food industry) K 3(2022) 3 > -
sector :
Volumes of processed agricultural million tons 20,1 ” 388 ~
raw materials
. 53,6
Goal 7: Employment level in rural areas % (2021) 544 56,6 65,6
Development Differentiation of 7
of rural areas ifferentiation of wages (city times 1,5(2021) 15 1,48 12

Note: BV - basic value.

Source: [12].
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production is enshrined in the Law of Ukraine

«On the Basic Principles and Requirements
for Organic Production, Circulation and Labeling of
Organic Products» [11]. However, the reduction of
government funding due to the military aggression of
the russian federation against Ukraine threatens the
further development of the organic sector. To sup-
port organic production, it is necessary to continue
improving the legislative framework and adapting to
European standards, which contributes to Ukraine’s
integration into the European Union [12].

According to the data presented on the «Organic
Map of Ukraine» as of December 31, 2023 (Fig. 2), the
total area of agricultural land in organic and in-con-
version status amounts to 149.191 hectares, of which
77.463 ha are certified organic areas, and 71.728 ha are
the in-conversion lands. These data indicate a consis-
tent trend towards the development of organic pro-
duction in the agricultural sector of Ukraine, despite
the challenging socioeconomic situation, ongoing war,
and foreign policy challenges.

An analysis of regional differentiation allows
for the identification of areas with the highest level of
organic farming development. These include, in par-
ticular, Zhytomyr region (24.918 ha), Poltava region
(17.286 ha), Rivne region (7.852 ha), Volyn region
(4.919 ha), and Kyiv region (3.099 ha). A characteris-
tic feature of these regions is the presence of favorable
soil and climatic conditions, a high level of investment
activity, as well as the development of export-oriented
agrarian infrastructure, which contributes to the in-
troduction of organic farming technologies.

At the same time, in certain eastern regions -
specifically Donetsk, Luhansk, Kherson, Kharkiv,
Dnipropetrovsk, Zaporizhzhia, Mykolaiv, Kirovohrad,
and Sumy — there is a lack of organic land or its level
is quite low, which is primarily due to the effects of
armed conflict, the occupation of certain territories by
the enemy, the lack of access to appropriate infrastruc-
ture, and a significant level of risks for agricultural
producers.

In the western regions, such as Lviv, Ivano-Fran-
kivsk, Ternopil, Zakarpattia, and Chernivtsi regions, a
moderate level of organic production development is
observed (from 0 to 2.027 ha), which is explained by
the predominance of small-scale agricultural produc-
tion, limited areas of arable land, a high proportion of
mountainous and foothill territories, as well as a rela-
tively low level of investment in the development of
organic infrastructure and certification processes.

Overall, a spatial analysis provides grounds to
assert the presence of a distinct regional asymmetry
in the distribution of organic lands, indicating the un-
evenness of institutional, infrastructural, and financial

The mechanism of the State support for organic
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support for the implementation of organic farming
at the national level. Such differences necessitate the
development of targeted regional policies to support
the organic sector, taking into account the natural-
economic and sociopolitical characteristics of each
region.

The results of the spatial analysis confirm the sig-
nificant potential for the development of organic pro-
duction in Ukraine, which, however, remains partially
unrealized due to military actions, insufficient coordi-
nation of the State support for agricultural producers,
and limited access to financial resources for small and
medium-sized producers [7].

Despite these challenges, Ukraine has the op-
portunity to take advantage of international initia-
tives aimed at developing sustainable agricultural
production, particularly the European Bioeconomy
Strategy [16], which is focused on ensuring food secu-
rity, sustainable management of natural resources, and
reducing dependence on non-renewable resources,
where these goals are closely linked to the «European
Green Deal» initiatives and the development of a cir-
cular bioeconomy [12].

The most important principles of the EU bio-
economy strategy are based on sustainability and cir-
cularity. This means that the bioeconomy must oper-
ate within environmentally safe limits, supporting bio-
diversity and reducing the ecological footprint. In the
context of restoring rural economies after the war, it
is important not only to restore production capacities
but also to apply the principles of the circular economy
for the efficient use of natural resources, particularly
land and water, which is especially important for en-
suring food security and sustainable development in
post-conflict areas.

Iso, it is worth noting that the rural economy

requires not only the restoration of physical

infrastructure but also a transition to new, sus-
tainable production models. The role of bioeconomy
in this process lies in the development of bioresource
technologies, which can become the basis for the re-
covery of affected regions. In this regard, it is impor-
tant to highlight that the bioeconomy strategy in the
context of post-war recovery should include the fol-
lowing key directions:

1. Modernization of agricultural production
through the use of bio-oriented technologies
that reduce environmental impact and in-
crease the efficiency of natural resource use.

2. The development of local bioeconomies, which
contributes to the restoration of local produc-
tion chains, the creation of new jobs, and the
reduction of unemployment in post-conflict
regions.
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Fig. 2. Organic map of Ukraine as of 31.12.2023

Source: [7].

3. Support for bioresource infrastructure, par-
ticularly the establishment and improvement
of bioresource enterprises capable of restoring
the production of energy, feed, and bioprod-
ucts.

For Ukraine, which is experiencing a difficult pe-
riod of post-war recovery, it is important to pay atten-
tion to the opportunities that bioeconomy offers for
the restoration of the rural economy. Given the rich
natural resources and the traditional significance of
agriculture, bioeconomy can become a key tool in the
post-conflict recovery period. Moreover, the develop-
ment of a bioeconomy strategy at the national level can
serve as a basis for integrating Ukraine into European
economic and environmental processes.

Bioeconomy, as a strategic direction of EU poli-
cy, has immense potential for the recovery of the rural
economy. The implementation of bioeconomic prin-
ciples focused on sustainable development, circularity,
and the rational use of biological resources is critical
for achieving not only environmental but also econom-
ic recovery goals. Considering the EU’s experience, it
can be asserted that bioeconomy should become the
basis for building a sustainable and highly efficient ru-
ral economy in Ukraine in the context of post-conflict
recovery [16].
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For Ukraine, the introduction of a circular bio-
economy is a strategically important task that includes
the processing of renewable resources, reducing en-
ergy and natural resource costs, and ensuring environ-
mental safety. Promising directions for the agrarian
sector include:

+ Formation of integration links between agri-
cultural producers and the processing indus-
try to create cyclical value chains.

+ Stimulating innovative and technological de-
velopment and integrating the processing in-
dustry into global value chains.

+ Government support for the implementation
of resource-efficient technologies, as well as
the development of digital technologies to im-
prove the management and tracking of food
products in the value chain.

tis worth noting that these steps in the Strategy for

the Development of Agriculture and Rural Areas in

Ukraine for the period up to 2030 will significantly
improve resource use and reduce the negative impact
on the environment. One of the key areas supporting
these initiatives is the development of a circular bio-
economy, which is aimed at efficient resource use and
minimizing environmental impact.

103

EKOHOMIKA EK0HOMIKA CIAbCbKOMO rOCMOAAPCTBA | AMK



EKOHOMIKA EKOHOMIKA CIAbCbKOIO rOCMOAAPCTBA | AMK

he circular bioeconomy aims to reduce food

waste, which is an important component of

sustainable consumption and production. In
Ukraine, measures are being taken in accordance with
the Law «On Waste Management» to promote sus-
tainable production, increase resource efficiency, and
reduce waste volumes. Special attention is given to
reducing food waste in retail networks and catering
establishments [12].

Managing agricultural waste is an important
component of the sustainable development strategy
for agriculture, as it helps reduce the negative impact
on the environment and ensures the rational use of re-
sources. The main goal of waste management is to pre-
vent soil and water pollution, reduce greenhouse gas
emissions, and minimize risks to human and animal
health. In this regard, Ukraine has observed certain
dynamics in the management of agricultural produc-
tion waste, which includes recycling, incineration, and
disposal of waste in specially designated areas. In re-
cent years, the disposal of agricultural waste has con-
sistently remained at a high level, indicating a positive
trend in the management of this waste. Specifically, in
2023, the proportion of disposed waste was 85.03%,
which is the highest figure over the entire observation
period (Fig. 3).

Technological processes used for the disposal
of agricultural production waste should be oriented
towards the efficient processing of residues, which
allows for the reduction of environmental risks and
provides additional resources for agricultural produc-
tion. One of the most efficient methods of processing
organic waste is composting, which contributes to
the enrichment of soils with organic matter, improves
their structure and moisture retention capacity, which
is crucial for the sustainable development of agricul-
ture in the context of climate change. This approach
to waste management not only aligns with the prin-
ciples of the circular economy but also creates poten-
tial for the development of the bioeconomy, being an
important factor for the post-war recovery of the rural
economy in Ukraine [9; 15].

In the practice of many foreign countries, various
organic waste composting systems are used, ranging
from small-scale home (garden) composters to large
industrial complexes. The European Compost Net-
work unites 72 associated members from 27 European
Union countries, serving over 3000 enterprises and
promoting the development and spread of this technol-
ogy in large production facilities [18]. Yet, in Ukraine,
the share of organic waste composting in agriculture
remains very low, at only 0.1%, and the process of or-
ganic waste fermentation occupies a negligible share,
ranging from 0.9% to 1.2% of the total waste manage-
ment volume [4].
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The main reasons for inefficient waste manage-
ment in the agricultural sector are underfunding of
the environmental protection sector and limited in-
vestments in environmental initiatives in agricultural
production. Environmental expenditures should be
directed towards preventing pollution, mitigating
the consequences of the negative impact of economic
activities on the environment, and preserving biodi-
versity [3]. According to current legislation [13], the
responsibilities of local self-government bodies (here-
inafter referred to as LSG bodies) regarding the sepa-
rate collection of waste and the achievement of target
indicators for the preparation of household waste for
reuse and recycling cannot be implemented without
an appropriate financial mechanism to cover the costs
of organizing such collection by packaging produc-
ers. Currently, all costs are covered by local budgets,
which makes the effective implementation of the sepa-
rate collection system impossible without appropriate
funding. In European countries, the separate waste
collection system functions only thanks to the finan-
cial support of companies that are obliged to finance
the infrastructure for this process [14].

According to the respective legislation, the fi-
nancing of waste management activities must be car-
ried out at the expense of waste producers and own-
ers. For this purpose, the use of funds from the State
and local budgets, environmental protection funds,
voluntary contributions from enterprises and citizens,
as well as other sources not prohibited by law is pro-
vided [13]. The Fig. 4 shows the dynamics and volume
of capital investments in environmental protection in
areas such as waste management, protection and re-
habilitation of soil, groundwater and surface water. As
the figure indicates, there is currently instability in the
funding of environmental protection measures, as well
as a lack of clear allocation of funds among different
areas. In particular, for the «waste management» area,
during the studied period, these measures received
between 11.7% and 35.4% of the total volume of in-
vestments in environmental protection, while for «soil
protection and rehabilitation» it was between 9.8%
and 19.3% (Fig. 4).

he total volume of capital investments in ag-

riculture for environmental purposes demon-

strates high volatility, while the proportion of
expenditures directly on waste management remains
insignificant in the financing structure: 4.4% in 2019,
4.1% in 2020, 3.9% in 2021, 0.6% in 2022, and 1.1% in
2023 (Fig. 5). This imbalance indicates a fragmented
approach to forming the institutional system for the
disposal and recycling of agricultural production
waste. Instead, a significant portion of investments
(from 30% to 85% in different years) was directed to-
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wards the implementation of other environmental
measures, particularly related to ensuring radiation
safety, conducting scientific research, or unidentified
expenditures, which complicates the systematic mod-
ernization of agro-waste management infrastructure.
The lack of stable funding for priority waste manage-
ment areas also indicates institutional shortcomings in
this segment of the State’s ecological policy.

Despite the mentioned problems, the legislative
initiative implemented within the framework of Euro-
pean approaches to waste management laid the foun-
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dation for the gradual reform of this sector. In particu-
lar, as of July 9, 2023, the Law of Ukraine «On Waste
Management», adopted in December 2022, came into
force, which significantly modernized the regulatory
framework in accordance with the requirements of
European Union directives [13]. This legislative act
significantly expanded the functional powers of the
LSG bodies, particularly in terms of organizing the
collection, transportation, processing, and disposal of
household waste. Such decentralization of managerial
decisions is an important prerequisite for the forma-
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tion of an integrated waste management system in the
agri-sector.

In this context, the necessity of building a multi-
level management system is emphasized, which should
encompass four key levels: State, municipal, corporate
(agricultural enterprises), and individual (consumers).
This will ensure the implementation of the main di-
rections of efficient agricultural waste management,
among which the following should be highlighted:

Source: developed by the authors on the basis of the source: [3; 8-10].

+ prevention of waste generation in the agri-
cultural production process;

+ preliminary sorting and classification of agri-
cultural waste by material characteristics;

+ ensuring compliance with environmental
standards in waste management;

+ financial support for the implementation of
environmental protection measures in the
field of agrarian production;
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+ strengthening institutional control
compliance with waste legislation;

+ formation of ecological culture and behavior
among the rural population;

+ timely disposal and recycling of agricultural
waste.

over

hus, the systematic renewal of agricultural
waste management policies in the context of
post-war rural economic recovery should be
based on the principles of the circular economy, a fo-
cus on preventing environmental losses, and the inte-
gration of local communities into environmental plan-
ning processes. An effective bioeconomic system for
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agricultural development primarily involves the for-
mation of a sustainable ecological infrastructure and
the rational use of natural resources [5].

In this regard, it is relevant to expand the spec-
trum of practical solutions within the bioeconomic
system, particularly through the efficient use of agri-
cultural by-products. One of the promising directions
for such an environmentally and economically viable
transformation is the implementation of bioenergy
technologies in agriculture.

Bioenergy is an important element on the path
to energy independence for Ukraine. Utilizing biomass
generated in agriculture for energy production signifi-
cantly reduces energy costs and improves energy secu-
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rity. Considering the potential of agricultural produc-
tion waste as a source of bioenergy, this not only con-
tributes to the reduction of greenhouse gas emissions
but also brings additional income to producers. CO,
emissions can be reduced by 8.2 million tons, which is
an important step towards combating climate change.
The preservation of biodiversity is an important
part of agrarian policy, which includes measures for
the restoration of natural territories, improvement of
the ecological condition of the land, and balanced land
use. Ukraine must fulfill its commitments to biodi-
versity restoration, which involve the conservation of
natural habitats and the implementation of innovative
approaches to improve land use, including the intro-
duction of digital technologies for monitoring and as-
sessing the state of biodiversity, which will become the
basis for effective natural resource management [12].

ost-war recovery of Ukraine’s rural economy is

impossible without the integration of innovative

approaches into the bioeconomy, including or-
ganic production, circular bioeconomy, and biodiver-
sity conservation. The State must support these areas
to create conditions for the sustainable development
of the agrarian sector and ensure food security. The
implementation of these strategies will not only con-
tribute to post-war recovery but also ensure the sus-
tainable development of the economy in the long term,
addressing the challenges of global sustainability and
climate change.

CONCLUSIONS

Based on the conducted research, it can be con-
cluded that bioeconomy is a key element for the post-
war recovery of Ukraine’s rural economy. It has been
determined that one of the defining components of
the bioeconomic transformation of the rural econ-
omy in the post-war period is the strategic manage-
ment of environmental risks and the implementation
of efficient waste management mechanisms. It has
been clarified that the introduction of sustainable
development principles, circularity, and efficient use
of biological resources based on European strategies,
such as the European Bioeconomy Strategy, should
become a priority direction in the country’s post-war
recovery. It has been found that the development of
bioeconomic technologies and local bioeconomies,
the modernization of agricultural production, as well
as the creation of waste disposal infrastructure will
contribute to reducing ecological threats and restor-
ing the natural environment, ensuring the long-term
sustainability of agriculture after the war. It is worth
noting that the implementation of bioeconomic ap-
proaches will not only restore physical production ca-
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pacities but also create a basis for forming a sustain-
able, competitive rural economy, which will become
an important component of Ukraine’s socioeconomic
development strategy.

The practical significance of the conducted re-
search is that the conclusions and recommendations
formulated by the author can be effectively applied to
develop a strategy for the recovery of agriculture, which
includes the integration of bioeconomic innovations
and the implementation of circular economic models,
thereby ensuring sustainable economic growth in the
rural regions of Ukraine. Further scientific research in
this area should be focused on a detailed study of the
impact of bioeconomic technologies on the energy effi-
ciency and environmental sustainability of agricultural
production in the context of post-war rural economic
recovery. |
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