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The importance of using the bioenergy potential of agricultural enterprises for the
production of biofuels while preventing food shortages and increasing its cost is substantiated.
Scenarios for managing bioenergy potential are developed using the example of a small
agricultural enterprise: an optimistic scenario (own production of biofuels, in particular pellets,
biodiesel and biogas), a realistic one (participation in bioenergy cooperatives, sale of bioenergy
crops to biofuel producers on a contractual basis) and a pessimistic one — sale of bioenergy crops
exclusively on the food market. In order to assess the probability of the first scenario, the potential
for own production of briquettes, biodiesel and biogas is calculated. For own production of
briquettes, the obstacle is the high cost of the technological line, for biodiesel production — the high
demand for sunflower as a food crop; for biogas — limited resource potential and high cost of
equipment. It is substantiated that the probability of the first scenario is low. When assessing the
realistic scenario, options for different types of bioenergy cooperatives, of which the studied
enterprise may become a member, were considered. It was determined that a solid biofuel
production cooperative is the optimal option that will provide the cooperative members with energy
resources of its own production at low cost. Within the framework of the second scenario, stages of
interaction between the studied enterprise and the biofuel production enterprise as a supplier of
raw materials were developed, which creates an opportunity for sustainable development of the
both parties. The probability of the realistic scenario is medium. The pessimistic scenario will
predict that the bioenergy potential of the agricultural enterprise will remain unused.
Unfortunately, its probability is quite high given the low awareness of enterprise managers about
the advantages of organizing biofuel production and the complexity of organizing such production
from the economic, financial and technical side.

Keywords: biofuels, scenarios, biodiesel biogas, solid biofuels, pellets, energy cooperatives,
biofuel production enterprises.
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KOJIECHUK T.B.,

Kanouoam eKOHOMIUHUX HAYK, 6.0. OUPeKmopa

BCII «Texnonociuno-npomuciosuii paxosuii Koiediic
Binnuybkozo nayionansno2o azapnozo ynieepcumemypy,
ooyenm Kagheopu aOMiHicCmpamueHozo

MEHEOHCMEHNLY ma a1bMEPHAMUBHUX 0cepel eHepeil,
Binnuybkuit nayionansHuil azpapuuil ynieepcumem

(m. Binnuuys)

OO6IpyHMOBAHO  BANCIUBICIL — BUKOPUCMIAHHA  OIOEHEP2eMUYHO20  NOMEHYIATY — ACPAPHUX
nIONpUEMCcme 0I5l BUPOOHUYMEA OIONAIUE 30 OOHOUACHO20 HEOONYUeHHsL Oeqhiyumy npoooeoIbLCMea i
3pocmanHa tioeo eapmocmi. Po3pobneno cyeHapii ynpasninHs OioeHepeemuyHuUM NOMEeHYiaioM Ha
NPUKIA0l Mano20 azpapHo20 NIONPUEMCIBA: ONMUMICIMUYHULL CYEHApil (81acHe 8upoOHUYMEO
bionanus, 30kpema neiem, Oioduzemo ma 0ioeasy), peanicmuunull (yuacmo y OioeHepeemuyHux
Koonepamueax, peanizayis OioeHepeemuyHux KyJivmyp sUupoOHUKam 0ionaiue Ha 00208ipHUX 3acadax) i
NeCUMICIMUYHUL — peanizayisa OioeHepeemuyHux Kyibmyp auuie Ha npooo8oabYoMy puHKy. s oyinku
UMOBIPHOCII  NEPUIO20  CYEHAPII0  PO3PAXOBAHO NOMEHYIAL 61ACHO20 BUPOOHUYMBA OpUKemis,
bioouzemo ma 6ioeasy. s 61acHo20 SUpOOHUYMEA OpUKemié NepeuKooory € BUCOKA BapmMichb
MEeXHON0TUHOI NiHii, 011 8UPOOHUYMEA OIOOU3eN0 — GUCOKULL NONUM HA COHAWMUK SIK NPOO0BOJIbYY
Kynomypy; 0ioeazy — oOMexceHull pecypcHull nomeHyian i 6UCOKA 8apmicmb  OOIAOHAHMSL
O0rpyHmMOoBaHo, wjo UMOBIPHICIb NEPULO20 CYEHAPII0 € HUZLKOI. 3a OYIHKU peaniCmuyHo20 CYeHapio
po3eNaHymi eapianmu pi3HuUxX 6udie OioeHepeeMUUHUX KOONEpamueis, Y4acHUKOM SIKUX MOodce cmamu
oocriodicysane nionpuemcmeo. Busnaueno, wo xoonepamus i3 eupoOHuymea meepoux Oionamus €
ONMUMANLHUM 8APIAHMOM, AKUL 3a0e3neyums y4acHUKI8 KOONepamusgy eHepeemuyHUMU pecypcamu
811ACHO20 BUPOOHUYMBA 3d HEBUCOKOIO cobisapmicmio. ¥ medicax 0py2020 cyeHapiio po3podiieHo emanu
83AEMOO0I  00CNI0IHCYBAHO20 — NIONPUEMCMBA 3 NIONPUEMCMBOM-BUPOOHUKOM — Oionanus 5K
NOCMAYANbHUKA CUPOBUHU, WO CMBOPIOE MONCIUBICMb Ol CIMANI020 PO3BUMK)Y 000X CHOPIH.
ﬁmoelpHicmb PeanicmuyHo2o cyeHapiro € cepednvoro. Ilecumicmuunuil cyenapiti nepedbavamume, uwjo
OioenepeemuyHUll NOMEHYIal acpapHo20 NIONPUEMCMEA 3anUUmMsbCs Hesukopucmanum. Ha orcany,
11020 UMOBIPHICMb € 0OCUMb BUCOKOIO 3 02l150) HA HU3LKY 0OI3HAHICMb KePIBHUKIE NIONPUEMCING NPO
nepesacu opeauizayii UpoOHUYmMea Oionanus i CKIAOHICMb OpeaHizayii maxkoeo GUpOOHUYMEA 3
EeKOHOMIYHOI, PIHAHCOB0T MA MEXHIUHOI CIMOPOHLU.

KirouoBi cioBa: OilomanwBa, creHapii, Ologm3ens Oioras3, TBepai OiomanwBa, TIENETH,
SHepreTHYHI KOOIIEpaTHUBH, MiJIPHEMCTBA-BUPOOHUKH O10TIAIIUB.

Taba.: 4. Puc.: 2. Jlir. 13.

Formulation of the problem. The efficiency and competitiveness of
agricultural enterprises can be ensured only if they flexibly adapt to modern trends in
innovative development of the agricultural sector. One of the key areas is an activity
in the field of renewable energy, which involves the formation and use of bioenergy
resources. The specificity of this area is that bioenergy belongs to the energy sector,
the basis of which is biofuels, produced from biomass of plant and animal
origin [1, p. 230].

The motivating factor for the organization of fuel production and consumption
in the agricultural sector of the economy of Ukraine is the high cost of traditional
energy resources. This became especially noticeable with the beginning of the full-
scale invasion of the russian federation, when energy infrastructure was destroyed and
damaged as a result of missile and drone attacks, domestic oil refineries, oil depots
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were under fire, and the energy sector as a whole was being systematically
destroyed.

Thus, the agricultural sector of the economy can not only be a guarantor of
food security, but also contribute to the formation of energy security by acting as a
producer of biofuels and consuming them for its own needs and energy autonomy of
the sector.

Analysis of recent research and publications. Key aspects and problematic
issues of organizing biofuel production in Ukraine were studied by a number of
scientists, including H.M. Kaletnik [2], YaV. Hontaruk, LV. Honcharuk,
T.V. Yemchyk [3], D.V. Yeremenko [1], T.V. Kolomiiets [4], N.V. Pryshliak [5],
I.V. Furman [6], S.V. Shcherbyna [7] and others.

In particular, H.M. Kaletnik investigated the technical, technological,
economic and environmental aspects of the production of certain types of biofuels,
such as bioethanol, biodiesel, biogas, solid biofuels [2]. Scientists 1.V. Honcharuk,
Ya.V. Hontaruk, T.V. Yemchyk [3] assessed the potential of agrobiomass of the
agro-industrial complex of Ukraine for the production of biofuels. The emphasis on
farms in the development of conceptual principles for the development of bioenergy
potential was made by D.V. Yeremenko [1]. The current status of the development of
biofuel production in Ukraine during martial law was studied by T.V. Kolomiiets [4].
N.V. Pryshliak and others studied the potential of hangar production waste as raw
materials for biofuel production [5]. I.V. Furman and D.O. Ksenchyn considered the
theoretical foundations and methodological principles for the formation of bioenergy
potential [6]. S.V. Shcherbyna summarized the directions of modernization
of the agricultural sector of our country for the development of biofuels’
production [7]. Despite the contribution of the above-mentioned scientists, the
capabilities of individual agricultural enterprises in the production of biofuels remain
insufficiently studied and there is a need to develop appropriate scenarios of their
production.

Formulation of the goals of the article. The purpose of the study is to
determine the main scenarios for organizing of biofuels’ production, based on the
existing bioenergy potential of the enterprises, their financial condition and
development prospects.

Presentation of the main research materials. Agricultural enterprises are
producers of bioenergy raw materials, which can be used to produce various types of
biofuels (solid, liquid, gaseous).

The potential of agricultural enterprise for the production of biofuels depends
on many factors: the size of the enterprise, the range of the products grown, the
financial condition of the enterprise, the innovative potential, the readiness of
management to diversify activities, etc. Using the example of the private agricultural
enterprise (hereafter — PAE) «Ukraine» in the village of Kynashiv, Vinnytsia region,
we will develop various scenarios for organizing of the production of biofuels using
the expert method (Table 1). The enterprise is engaged in the cultivation of winter
wheat, corn for grain, sunflower and was engaged in sheep breeding; it is small in
size and is profitable.
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Table 1

Scenarios for organizing the production of biofuels by agricultural enterprises

Scenario type

Scenario

Use of bioenergy potential

Optimistic
scenario

1. Management of bioenergy potential
with organization of own production of
biofuels from own raw materials.

1.1. Own production of solid biofuels;
1.2. Own production of biodiesel;
1.3. Own production of biogas.

Realistic
scenario

2. Management of bioenergy potential
with  participation in a biofuel
production cooperative.

2.1. Participation in a pellet/briquette production
cooperative;
2.2. Participation in a biodiesel production cooperative.

3. Management of bioenergy potential
with sale of raw materials for biofuel
production to specialized enterprises.

3.1. Sale of grain to bioethanol production enterprises;
3.2. Sale of rapeseed to biodiesel production
enterprises;

3.3. Sale of crop residues to solid biofuel production
enterprises.

Pessimistic
scenario

4. Management of bioenergy potential
without obtaining energy products.

4.1. Sale of products on food markets;
4.2. Use of waste for soil fertilization.

Source: generated by the authors

Optimistic scenario — management of bioenergy potential with organization of
own production of biofuels from own raw materials.

The relevance of development of bioenergy production in agricultural
enterprises for development of bioenergy in the country as a whole is determined by
the following factors:

1. Ensuring energy independence of Ukraine at all levels (enterprise, region,
state) is an urgent need of today. Formation of regional energy centers that will
stimulate development of bioenergy, especially in agricultural sector, will be an
Important step in this direction. The effectiveness of such centers will largely depend
on the state and development of domestic agricultural entrepreneurship, which can
act as both supplier of raw materials and producer of various types of biofuels.

2. The economic activity of Ukrainian agricultural enterprises, especially small
ones, in particular engaged in grain and sunflower production, is mainly aimed at
exports, which is due to the predominance of traders. This may carry risks for
agricultural enterprises due to possible negative changes in world markets or
difficulties in the work of trading companies. One of the solutions is to expand the
opportunities for farmers to meet the solvent demand of local consumers. Among such
needs is ensuring a stable energy supply, in particular using bioenergy resources.

3. The introduction of regional energy centers based on the activities of small
agricultural enterprises can significantly contribute to improving socio-economic
conditions in rural areas. First of all, the reorientation of the sphere of activity to new
directions and the introduction of science-intensive technologies will contribute to the
growth of the number of jobs in specific communities. This will also increase the
demand for qualified labor, which implies a higher level of wages and will help to
attract specialists with high professional training. This will contribute to raising the
standard of living at the local level.

According to the Law of Ukraine «On Licensing of Types of Economic
Activities» dated March 2, 2015 [8], the activity of producing biofuels is not a subject
to licensing in Ukraine. Accordingly, any business entities can engage in its
production. The exception is the activity of producing bioethanol, which, accordingly,
Is licensed according to the Law of Ukraine «On State Regulation of the Production
and Circulation of Ethyl Alcohol, Alcohol Distillates, Alcoholic Beverages, Tobacco
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Products, Liquids Used in Electronic Cigarettes, and Fuel» dated October 5, 2024 [9].

Thus, the studied enterprise can organize its own production of such types of
biofuels as: solid (briquettes or pellets), biodiesel and biogas.

1.1. Own production of solid biofuels.

From the standpoint of economic efficiency, the production of biomass
briquettes is considered a more profitable option compared to the production of
pellets. This is explained by the fact that capital investments in briquetting equipment
and subsequent operating costs are significantly lower than in the case of organizing a
pelletizing line with similar productivity indicators [4].

Advantages of using fuel briquettes from agrobiomass:

- are produced from agricultural waste (straw, husks, plant stems), which reduces
the amount of waste burning in the fields. Being burned, fewer harmful emissions are
released into the air compared to traditional fuels, such as coal or firewood;

- fuel briquettes have a high combustion coefficient and higher calorific value
compared to raw biomass. Due to their dense pressed structure, they burn longer and
provide more heat, which is economically advantageous to use for heating premises;

- agrobiomass is a renewable resource, unlike fossil fuels, which reserves are
limited. The use of fuel briquettes allows to reduce dependence on natural gas, coal
and the other imported fuels;

- briquettes from agrowaste are cheaper to produce, since the raw materials for
them are available, especially in regions with developed agriculture. Briquette
production can be organized even on local farms;

- fuel briquettes are convenient to transport, stack and store due to their
compact form. They take up less space than, for example, firewood or straw, and
their density allows them to retain heat during combustion for a longer time;

- the production of briquettes based on agrobiomass can become an additional
source of income for farmers and agrarians, stimulating the development of small
agricultural businesses and promoting employment in rural areas;

- the use of agrobiomass for heating reduces the need for firewood and
preserves forests, contributing to environmental stability. Also, organic ash formed
after burning briquettes can be used as a fertilizer for the soil.

Technological operations for the production of fuel briquettes are shown in Fig. 1.

1. Raw material receiving
v

— 2. Raw material grinding
Vi

3. Raw material calibration

v

4. Raw material drying

V!

—> 5. Raw material preﬁsinq into briquettes
\V4

6. Briquetlte cooling
\V4

7. Briquette packaging

Fig. 1. Technological operations for the production of fuel briquettes
Source: [10]
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Let us reflect the prospects for using the bioenergy potential of crop waste for
the production of briquettes using the example of PAE «Ukraine» (Table 2).

Table 2
Theoretical volume of briquettes from crop waste in PAE «UKkrainey,
2020-2024 and forecast for 2026

On average over |Forecast for

Indicators 2020 2021 2022 2023 2024 5 years 2026

Winter wheat

Theoretical waste potential (waste

generation volume), quintals 22574 | 34789 | 16486 39400 | 26746 27999 32199

Recommended percentage of
energy use, % 30 30 30 30 30 30 30

Economically  feasible  waste

potential for energy use, quintals 6772.2 | 10436.7 | 4945.8 | 11820.0 | 8023.8 8399.7 9659.7

Corn for grain

Theoretical waste potential (waste

generation volume), quintals 38163 | 92996 | 36009 65126 | 22909 51041 66353

Recommended percentage of

energy use, % 40 40 40 40 40 40 40

Economically  feasible  waste

potential for energy use, quintals 15265.2| 37198.4 | 14403.6 | 26050.4 | 9163.4 20416.2 26541.1
Sunflower

Theoretical waste potential (waste | 1566 | 33313 | 30128 | 32342 | 24607 28351 31186

generation volume), quintals

Recommended percentage of
energy use, % 40 40 40 40 40 40 40

Economically  feasible  waste

il Tt aneres ot e’ | 8546.2 | 13325.1 | 12051.3 | 12036.7 | 98428 11340.4 124745
Total

Economically feasible waste

o e el |30583.6| 60960.2 | 314007 | 508071 [27030.0| 401563 48675.2

Theoretical volume of briquettes, | 5756 4 | 134112 | 69082 | 11177.6 | 5946.6 8834.4 107085

quintals

Source: calculated by the authors based on data from the PAE «Ukrainex

As part of their research, specialists from the Bioenergy Association of
Ukraine [11] assessed the energy potential of plant residues. They took into account
all possible areas of their use: as an organic fertilizer for the soil, as an ingredient for
the production of livestock feed, for silage and as bedding for animals, as an energy
carrier. According to the results of the assessment, it was determined that 30-40% of
the theoretically available biomass of plant origin (i.e., the total volume of waste
generated during crop cultivation) is suitable for energy production. In the context of
agricultural waste, it was noted that the disposal of up to 30% of cereal plant residues
(straw) involves its removal from the field once every three years, while in the other
years the straw remains on the field and is plowed in as fertilizer. The alienation of up
to 40% of residual corn and sunflower production means that these residues are
removed from the field every two to three years, with only a portion of the waste,
such as corn stalks or sunflower baskets, being removed for each agricultural crop,
while the rest remains in the field.

These recommendations were taken into account in our calculations. They
showed that theoretically PAE «Ukrainey» can receive from 6728.4 to 13411.2 tons of
briquettes (according to the forecast in 2026 — 10708.5 tons), using 30-40% of the
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waste of grown crops, leaving the rest for plowing into the soil in order to preserve its
fertility.

It is worth emphasizing that obtaining briquettes of proper quality is possible
only under the condition of strict adherence to the technological process and the use
of modern equipment. Therefore, when designing and building production facilities,
it is advisable to provide for high-tech production lines equipped with the latest units,
in particular equipment from such companies as «KALN» and «SRMy» [12].
However, the cost of such equipment is quite high, and the volume of waste
generated at the enterprise is insignificant. Therefore, independent organization of
briquette production at the enterprise is unlikely.

1.2. Biodiesel production at the enterprise.

Biodiesel is an environmentally friendly type of fuel made from renewable
resources — vegetable oils or animal fats. The technology of its production is based on
the transesterification process, during which a liquid fuel is formed that can fully or
partially replace traditional diesel fuel by using it in its pure form or by
mixing [2, p. 145]. Biodiesel is biodegradable, less toxic and reduces greenhouse gas
emissions, so its use contributes to reducing environmental pollution. The use of
biodiesel is not only a step towards preserving nature, but also a profitable economic
solution for our country, and especially for its agricultural sector of the economy.
Studies confirm that the use of biological fuel in standard diesel engines significantly
reduces the level of emissions of substances such as hydrocarbons, carbon monoxide,
sulfates, aromatic hydrocarbons, particulate matter, as well as carcinogens and toxins.
Combining conventional diesel fuel with biodiesel for agricultural machinery helps to
significantly save money and increases engine life due to the high lubricating
properties of biofuel, which contains a lot of oxygen. Due to improved lubrication of
moving parts, the engine’s service life without repair increases by approximately
50%. In conditions where resources are limited and not always enough to update
equipment or meet current needs, this makes biodiesel particularly attractive.

The raw materials for biodiesel production are oilseeds: rapeseed, sunflower,
soybean, etc. The use of rapeseed is the most economically profitable option.
According to scientific sources, if the cost of one ton of rapeseed biodiesel is about
28 thousand UAH, and the wholesale price of oil-based diesel fuel reaches 52
thousand UAH/t, then the mixed fuel in the ratio of 70:30 (traditional diesel fuel and
biodiesel, respectively), which is used in Ukraine, will have a final cost of 36-38
UAH per 1 liter [13].

Small installations and mini-factories for the production of biodiesel are mostly
introduced in the agricultural sector of Ukraine’s economy. They are designed to
meet the own needs of enterprises, with an annual productivity of 100-300 tons.
Mobile mini-plants (about a third the size of a truck trailer) are widely used to
provide fuel for agricultural machinery during field work. Such mini-plants produce
an average of up to 2 tons of biofuel per day, or about 730 tons per year, and thanks
to domestic innovative equipment, the cost of biodiesel is lower compared to small
plants.

Along with significant prospects for the development of biodiesel production in
Ukraine, there are a number of problematic aspects that require detailed research,
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systematic analysis and making informed management decisions. This is primarily
about the imperfection of regulatory policy in the field of growing raw materials,
manufacturing main and by-products, as well as the organization of mechanisms for
biofuel consumption. Special attention is required by the issues of mandatory state
support and the use of fiscal instruments, as well as the issues of standardization and
certification of biodiesel [7, p. 155].

Let us analyze the theoretical volumes of biodiesel production in the
PAE «Ukrainey» (Table 3).

Table 3
Theoretical volumes of biodiesel production at PAE «Ukrainex», 2020-2024 and
forecast for 2026

. On average Forecast

Indicators 2020 2021 2022 2023 2024 over 5 years | for 2026

Gross sunflower production, quintals | 11245 | 17533 | 15857 | 17022 | 12951 14922 16414
E/)o” content (oil yield from 1 quintal), 50 50 50 50 50 50 50

Theoretical oil production, quintals | 5622.5 | 8766.5 | 7928.5 | 8511.0 | 6475.5 7460.8 8206.9
Eillog/loesel yield from 1 quintal of 95 95 95 95 95 95 95

gSﬁﬁ;ﬁ'ca' biodiesel production, | 5341 4 | 83282 | 7532.1 | 80855 | 61515 7087.8 7796.5

Source: calculated by the authors based on data from the PAE «Ukrainey

From the agricultural crops, suitable for processing into biodiesel, only
sunflower is grown in the studied company. But this crop is in second place after
cereals in terms of revenue from sales of products, the enterprise has reliable
channels for its sale, the production of sunflower seeds is quite profitable for the
enterprise. In turn, the organization of biodiesel production will require significant
financial investments, which, at present, the enterprise cannot afford.

Based on the raw material supply for biodiesel production, the volumes of its
production at enterprises will theoretically be small and will amount to 7532.1-8328.2
tons, and the organization of production is quite complicated, in particular, due to the
need to use methyl alcohol.

Also, given the current situation in Ukraine’s market conditions, sunflower is
considered more promising for food use, while its energy use as a raw material for
biodiesel production is practically not practiced.

1.3. Biogas production at the enterprise.

Biogas is a gaseous fuel formed during the anaerobic decomposition of organic
materials, in particular agricultural residues, manure or food waste. Its main
components are methane (CHa4) and carbon dioxide (CO-). Biogas is used in the
production of electricity and heat, it can serve as fuel for vehicles, its use also
contributes to the reduction of waste volumes and greenhouse gas emissions.

The raw materials for biogas production are various wastes of organic origin, for
agricultural enterprises it is mainly livestock waste — manure of cattle, pigs, goats,
sheep, as well as bird droppings. In PAE «Ukraine» for biogas production, it was
theoretically possible to use sheep manure in 2021-2023 (the company ceased sheep
breeding activities in 2024), the theoretical biogas yield from it is calculated in Table 4.
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Table 4

Theoretical biogas yield from sheep farming waste in PAE «UKkraine»
2020-2024 and forecast for 2026

; On average Forecast for
Indicators 2020 | 2021 | 2022 | 2023 | 2024 over 5 years 2026

Average annual manure yield from sheep,

tons 24 24 20 20 0 18 20
Biogas yield from 1 ton of sheep manure, 108 108 108 108 108 108 108
cubic meters

Theoretical biogas yield using livestock | »505 o | 9592 0| 2160.0 | 2150.0| © 1900.8 2150.0

waste, cubic meters/year

Source: calculated by the authors based on data from the PAE «Ukrainey

The sheep population at the enterprise was small, and in 2024 the livestock
industry was abandoned altogether. Therefore, the probability of implementing a
project to produce biogas from animal products at the enterprise, provided that the
sheep industry is restored, is small. Even if the sheep population that existed in the
previous years is restored, the biogas yield will be insignificant, and the cost of the
project will be high, which will result in a long payback period.

Realistic scenario — involves the participation of the enterprise in bioenergy
cooperative or in the production of biofuels as a supplier of raw materials. Let’s
consider possible options for such cooperation.

Membership in a cooperative, engaged in the production and sale of biofuels
provides a number of advantages:

- preservation and rational use of its own raw materials;

- obtaining additional profit for its farm;

- the ability to sell not only raw materials, but also products of its processing;

- access to modern technologies, professional management and new market
opportunities;

- the ability to bypass unnecessary intermediaries;

- the ability to compete with other biofuel producers;

- production of biofuels for its own consumption;

- partnership support and cooperation between agricultural producers.

2.1. Participation of the enterprise in a cooperative for the production of
pellets/briquettes (solid biofuels).

Since there are currently no cooperatives for the production of
pellets/briquettes in the Tulchyn district, where the enterprise under study is located,
it is necessary to initiate its creation. PAE «UKkraine» can act as a supplier of raw
materials for the production of solid biofuels and take a financial part in the purchase
of a technological line for the production of pellets/briquettes. In return, it will
receive solid biofuels, which it can use for its own energy needs. We consider this
option for managing the bioenergy potential of the enterprise under study to be
optimal.

2.2. Participation of the enterprise in a cooperative for the production of
biodiesel / biogas.

A common feature of the participation of PAE «Ukraine» in a cooperative for
the production of both biodiesel and biogas is that the raw material base of the
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enterprise for the production of these types of biofuels is quite limited. The
geographical location and distance to the other producers-potential participants of the
cooperative are significant, which will lead to large logistical costs. The organization
of the production of biodiesel and biogas requires significant capital investments,
even being a member of the cooperative, these costs for the studied enterprise can
become quite significant or even unaffordable. Thus, we can conclude that this
scenario of managing the bioenergy potential is inefficient and unlikely for
PAE «Ukraine.

3. Management of the bioenergy potential for the sale of raw materials for the
production of biofuels to specialized enterprises.

The process of interaction between the studied enterprise, which will grow raw
materials for biofuels, and the biofuel production enterprise occurs through the
consistent coordination of the supply, processing and processing of raw materials.
This process includes several key stages, each of which contributes to the effective
functioning of the both parties and the maximization of the economic effect of their
interaction (Fig. 2).

1) Planning of production and 2) Contractual 3) Cultivation and
supply of raw materials relations harvesting of raw
4) Transportation 5) Processing raw 6) Feedback and 7) Ecological
—>| and storage of raw materials into process adjustments monitoring and
materials biofuels certification

Fig 2. Stages of interaction between a raw material producer and a biofuel

producer
Source: generated by the authors

1) Planning the production and supply of raw materials. The agricultural
enterprise determines the type and volume of raw materials (for example, rapeseed,
corn or sunflower) that will be grown in its fields. The cultivation of raw materials is
planned taking into account the needs of the biofuels production enterprise, which
helps to ensure stable supplies. The biofuels production enterprise determines in
advance the needs for raw materials, their required volume, delivery times and
quality requirements. This data is provided to the agricultural enterprise to coordinate
the volumes and time of harvest.

2) Contractual relations. The parties conclude contracts (preferably long-term
ones) that determine the terms of supply of raw materials: volumes, price, delivery
periods, quality standards and the methods of transportation. The contract may also
provide for obligations regarding the environmental responsibility of both enterprises,
which is especially important for biofuel production.

3) Cultivation and collection of raw materials. The agricultural enterprise
grows raw materials, adhering to agrotechnical requirements and standards to ensure
high product quality. After the harvest is ripe, the raw materials are collected and
initially processed (dried, cleaned). In order to ensure uninterrupted supply of raw
materials, enterprises can agree on the necessary agrotechnical measures that will
help to improve the yield and quality of products.
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4) Transportation and storage of raw materials. The collected raw materials are
transported to the biofuels production enterprise. In some cases, the agricultural
enterprise can temporarily store the raw materials on its territory before processing
begins. It is important to comply with the transportation conditions in order to
preserve the quality of the raw materials and reduce losses during delivery.

5) Processing of raw materials into biofuels. The biofuels production enterprise
receives the raw materials, checks their quality and subjects them to further
processing: grinding, fermentation, distillation or another technological process to
obtain finished biofuels (for example, biodiesel or bioethanol). The processing
process may produce by-products, such as rapeseed cake or other residues, which are
often returned to the agricultural enterprise for use in animal husbandry or as organic
fertilizer.

6) Feedback and process adjustment. After each cycle of raw material supply
and processing, the parties analyze the results of cooperation, identify possible
problems or shortcomings, and make adjustments to subsequent supplies or
production processes. Enterprises can discuss improvements in cultivation or
processing technologies to increase efficiency and reduce costs.

7) Environmental control and certification. The interaction of both enterprises
may include environmental control measures to confirm the environmental
friendliness of products. In particular, they may undergo certification confirming the
compliance of products with the standards of the «green» economy, which
contributes to improving the reputation of enterprises and increasing the
competitiveness of biofuels in the market.

Based on the raw bioenergy potential, the studied enterprise may cooperate
with bioethanol producers, supplying them with wheat and corn for grain as raw
materials, as well as with the enterprises for the production of pellets/briquettes,
supplying plant residues. The sale of sunflower to biodiesel producers, as well as
sheep manure to biogas producers, is irrational.

Pessimistic scenario — management of bioenergy potential without obtaining
energy products. According to the pessimistic scenario, the enterprise under study
will not realize its bioenergy potential. It will continue to sell on the market the
agricultural crops it grows, receiving sales proceeds that will form a profit. However,
given the decline in profitability and profitability of the agricultural activities of PAE
«UKraine» in recent years, the enterprise should change its approaches to its activities
and begin to realize its bioenergy potential.

The pessimistic scenario also assumes that the enterprise’s organic waste will
remain unused in the energy sector, and will be used only as soil fertilizers. Given the
increasing cost of energy carriers, the loss of the bioenergy potential of waste can
have a significant negative impact on the enterprise’s activities.

Conclusions. Agricultural enterprises can act not only as food producers today,
but also become players in the energy market. Given the long-term state of war in
Ukraine and the high cost of energy resources, the energy direction of using part of
the products produced by agricultural enterprises is extremely relevant. Various
scenarios for using bioenergy potential for biofuels production are possible:
organizing their own production, participating in cooperatives, being a supplier of
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raw materials to biofuel production enterprises, etc. Currently the most likely option
for small agricultural enterprises is to participate in energy cooperatives, which will
combine the resource and financial potential of several enterprises to organize biofuel
production.

The organization of the production and use of biofuels by agricultural
enterprises today is an important step towards their energy autonomy. At the same
time, it is necessary to take into account that the primary task of the agricultural
sector is to provide the population with food at affordable prices, that is, to guarantee
food security. Therefore, a balance between the energy and food use of agricultural
products is needed.
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HAUMAHUMHA HOJO/IAHY YK O.A.,
IMPAIHIBHUKAMHA Kanouoam eKOHOMIYHUX HAYK, 00U eHm,
AT'PAPHHUX 3asidysauka Kagheopu o06.1iKy i On00AmMKyeanHs,
HNIAIMPUEMCTB: Binnuuybkuit nayionanvHuil azpapuuil ynigepcumem
CYTHICTD, OBJIIK, (m. Binnuuys)
OINOJATKYBAHHSA

TA 3BITHICTb

Y pobomi 3asnaueno npo cumyayiro, Koau azspapHi NIONPUEMCMEA 3MYUEHT NPayoeamu 3
obMmedceHUM  TI0OCLKUM  pecypcom. Biosnaueno, wo mpyooeuili nomenyian € CKIAOHUKOM
pecypchoco nomenyiany cy6’ekmig cocnooaprosants. Oxapakmepuzosano NOHAMMA «KAOPUY,
«poboua cunay, «mpyooei pecypcuy», «nepcoHanry, «mpyoo8ull ma iHmeneKmyaibHu nomenyiany.
IIpoananizosano 3axkoHo0asui OOKyMeHmMU U OOCAIONCEHO HOPMAMuUeHe MpaKmy8aHHs CYMHOCMI
Kame2opii «HAUMAHI NPAYIBHUKUY I 3 'COBAHO, K 8I00Y8AEMbCSL OQOPMIEHHS BIOHOCUH 13 HUMU.
3anpononosano enrache usHaueHHs CYMHOCMI 00CTIONCYBAHOT Kame2opii «HAUMAHI NPAYIGHUKILY.
lIpeocmasneno ocHo8U HOPMAMUBHO-NPABOBUX BIOHOCUH CYO €KMA 20CNO0APIOBAHHS 3 HAUMAHUMU
npayienuxamu i oepacaguumu opeanamu. Ilpoananizoeano poamip MiHiManbHoi 3apodimuoi niamu
ma npoxcumxogo2o minimymy 3a 2018-2025 poxu 6 Yxpaini. Po3xpumo nioxoou 6usHauenHs.
NPOACUMKOBO2O MIHIMYMY. Biosnaueno npo cymmeeuti po3pue misxnc HU3bKUM pieHeM 3apoOimHoi
niamu Ui 6UCOKOH0 eapmicmio dxcumms. JlocniodxceHo 3aKkoHooasuy 6Oasy wodo opeauizayii ma
PO3PAXYHKIG i3 Ce30HHUMU U1l MUMYACOBUMU NPAYIBHUKAMU, AKI 3AIY4AI0OMbC 00 BUKOHAHHS NEGHUX
8udie pobim y cinbcbkomy 2ocnodapemsi. Okpeciieno 06a3y onooamky8awHs 00X00i8 HAUMAHUX
NPAYi6HUKIE ) CIIbCbKOMY 20CNO0Aapcmei, 30Kpema Oniamy npayi 6 HAmypauvHitl @opmi.
Oxapaxkmepu306aHo 061iK08I acnekmu 3a po3paxyHKamu 3 HAUMaHumu npayieHukamu. Pozensanymo
OCHOBHI ¢hopmu 36imHOCMI 01 BI00OpaAdiCeHHs IHGOpMayii npo po3paxyHKu 3a GURIAMAMU
HAUMAaHUM npayieHukam. 3a3HadeHo npo HeobXiOHicmb Oemanizayii ingopmayii y po3pizi
AHATIMUYHUX PaxyHKie. Bioznaueno npo neobxionicmo ¢hopmyeanus 6HympiuHboi 36imHocmi 3a0.14
ananizy U oyiHKu npooykmueHocmi npayi. Breceno nponozuyii wo0o 001Ky ti 0noo0amiy8amHs.
BUHA2OPOOU HAUMAHUM NPAYIBHUKAM 30 YUBLILHO-NPABOBUMU 002080PAMU, AKI HE € WMAMHUMU
npayieHuKamu niONPUEMCmMea i Ce30HHUMU, a MAKONC MUMYACOBUMU NPAYIEHUKAMU.

KuarouoBi cioBa: HaiimMaHI TpamiBHUKH, OIUlaTa Ipalli, 3apo0iTHa IIaTa, BHHAropoja,
00JTiK, OTIOAATKyBaHHS, 3BITHICTh, arpapHi ImiIMIPUEMCTBA.
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