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ENTREPRENEURIAL OPPORTUNITIES AND CHALLENGES IN THE UKRAINIAN
BIOFUEL MARKET: HARNESSING ANIMAL FATS FOR SUSTAINABLE ENERGY

This article explores the economic potential of Ukrainian private enterprises in the fields of entrepreneurship and business,
utilizing animal fats as feedstock for first- and second-generation biofuels. As Ukraine strives to enhance its energy security and
promote sustainability, this byproduct presents a promising opportunity for innovative renewable energy solutions. The study
assesses market availability, economic viability, and environmental benefits, offering insights for enterprises entering this sector.
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Problem Statement

Ukraine's growing need for sustainable energy
sources and the government's commitment to biofuel
integration by 2025 highlight the importance of
developing innovative energy solutions [1][2].

The Ukrainian biofuels market is facing significant
challenges due to the oversaturation of conventional
bioethanol production facilities. These facilities are in
intense competition for limited feedstocks such as corn,
sugar beet molasses, and other agricultural products,
which are also in high demand for food, feed, and export
purposes. This competition drives up feedstock prices,
making bioethanol production increasingly cost-
prohibitive and economically unsustainable.
Consequently, the profitability margins for bioethanol
plants are being eroded, threatening the overall
sustainability of the industry.

To address these challenges, it is imperative to
diversify the spectrum of biofuels produced and to
advocate for the use of non-food feedstock alternatives.
Recent legislative mandates requiring the blending of
both gasoline and diesel fuels starting with June 2025
accentuate the urgency of this issue. Furthermore, there
is a discernible shift away from traditional biodiesel
feedstocks such as rapeseed and soybeans, driven by the
capping of conventional food feedstocks as stipulated in
the Renewable Energy Directive 111 (RED III). [3]

This regulation aims to limit the use of food-based
feedstocks in biofuel production to mitigate food security
concerns and promote the use of more sustainable and
non-food alternatives. By concentrating on alternative
feedstocks, such as agricultural residues and waste for the
production of second-generation biofuels, market
pressures can be mitigated. This strategic focus ensures a
consistent supply of cost-effective raw materials for
biofuel production, thereby enhancing the sustainability
and growth potential of the biofuels industry in Ukraine.

Biofuel businesses in Ukraine have a unique
opportunity to leverage animal fats as a feedstock for
second-generation biofuels, addressing both
environmental concerns and the country's energy needs.
The primary challenge for Ukrainian bioenergy start-ups
is identifying sustainable and economically viable

feedstocks. Animal fats offer a solution for potential
market pioneers in production of biodiesel and renewable
diesel, but their effective use requires a detailed analysis
of the potential capacity, economic challenges and
environmental impacts.

The ongoing Russia-Ukraine War further
exacerbates the challenges faced by the Ukrainian
business, particularly biofuels market [4]. The war has
disrupted supply chains, damaged infrastructure, and
created labor shortages, particularly in livestock farming,
which could directly impacts the availability of animal
fats. These disruptions have led to a reduction in
livestock numbers and have affected the production
capabilities of the meat processing industry. Additionally,
the conflict has hindered export channels for animal fats,
leading to potential shortages in international markets
and increased prices. Despite these challenges, the
conflict presents an opportunity for start-ups to redirect
animal fats toward domestic biofuel production. By
focusing on second-generation feedstock, start-ups can
contribute to reducing waste, creating a sustainable
energy source, and supporting Ukraine's energy
independence amidst the ongoing turmoil.

Analysis of recent research and publications

The insights from Geletukha et al. (2023) provide
a critical understanding of the current state and
challenges of the Ukrainian bioethanol market. They
underscore the importance of adopting advanced biofuel
technologies and diversifying feedstocks to maintain the
economic and environmental sustainability of biofuel
production in Ukraine.[5] Recent research by Honig et
al. (2016) [6] evaluated the economic viability of
biodiesel production from waste animal fats. They found
that the production cost is significantly lower compared
to vegetable oils, mainly due to the lower price of animal
fats. Additionally, they noted that the market for animal
fat-based biodiesel is expanding, driven by increasing
regulatory support and market demand for sustainable
fuels. A comprehensive review by Feddern et al. (2011)
[7] highlighted the economic benefits of using waste
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animal fats, noting that the cost of these fats is generally
lower than that of vegetable oils. Their study emphasized
the importance of pre-treatment processes to improve the
quality of the raw material, which in turn affects the
overall cost-efficiency of the biodiesel production
process Baladincz and Hancsok (2015) [8] conducted
an extensive study on the utilization of waste animal fats
for biofuel production. They highlighted that waste
animal fats, including brown grease and lard, can be
effectively  converted into  biofuels  through
hydrogenation and isomerization processes. The study
emphasized the low cost and zero indirect land use
change (iLUC) value of these feedstocks, making them
economically viable alternatives to conventional raw
materials. These studies consistently highlight the
economic advantages of using animal fats for biodiesel
production. The lower purchase price of animal fats and
technological advancements support their economic
viability and market potential. This research provides
crucial insights for Ukrainian start-ups aiming to enter
the biofuel market, offering a competitive and sustainable
alternative to conventional feedstocks.

Forming the purpose of the article

The article aims to highlight the entrepreneurial
potential of leveraging animal fats for biofuel production
amidst the disruptions caused by the Ukraine conflict. It
explores the challenges and opportunities for renewable
energy entrepreneurs, emphasizing the benefits of
utilizing animal fats as a sustainable energy source and
fostering innovation in the industry.

Presentation of the main material

Entrepreneurial aspect of animal fats as a potential
feedstock for biodiesel plants and renewable diesel plants

Biodiesel is produced via transesterification, a
catalytic process, while green diesel, also known as
hydrotreated vegetable oil (HVO), is made through
catalytic hydrotreating of oil. Both biofuels offer distinct
advantages and challenges when compared to
conventional diesel.

Biodiesel and HVO are evaluated based on various
properties such as cloud point, pour point, flashpoint, fire
point, cetane number, acid value, oxidative stability, and
iodine value. Biodiesel is composed of alkyl esters of
fatty acids with oxygen and carbon double bonds, making
it susceptible to hydrolysis and oxidation. Conversely,
HVO is made up of paraffinic hydrocarbons without
oxygen and double bonds, resembling fossil diesel more
closely and thus can be blended with it without
significant issues.HVO generally has a higher cetane
number and lower density than biodiesel, while biodiesel
exhibits higher viscosity and density. Biodiesel burns
cleaner, reducing engine smoke and emissions of CO2
and sulfur, though it increases NOx emissions.
Additionally, biodiesel offers better lubricity, reduces
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engine wear, and is biodegradable in water, unlike fossil
diesel. Despite biodiesel's lower caloric value and higher
consumption compared to diesel, its cleaner burn and
environmental benefits make it a valuable alternative
fuel. HVO's performance is hindered at low temperatures
due to high paraffin content compared with fossil diesel,
but it still represents a promising diesel substitute when
additives are used to improve its properties.

The composition of biodiesel production costs
includes several key components. Feedstock costs are
typically the largest, constituting 70-88% of total
production costs, influenced by the prices of vegetable
oils, animal fats, or waste oils [9,10]. Processing costs
encompass energy, labor, maintenance, and operational
expenses, with smaller operations facing higher per-unit
costs [10,11]. Biodiesel production plants with capacities
of 60,000 tonnes per year (tpy) or more can significantly
reduce production costs. Beyond this threshold, further
capacity increases continue to improve process viability
and reduce cost. While the total capital investment for
larger plants is higher, the cost per unit of biodiesel
produced decreases, making mass production more
economical. This trend is evident in studies that show the
capital investment required increases proportionally with
plant size but at a decreasing rate per unit of output.
Economic evaluations indicate that larger plant capacities
result in higher NPV, making investments in larger
biodiesel plants more attractive. For instance, a catalytic
hydrogenation process showed an increase in NPV from
$7 million to $53.1 million when plant capacity was
increased from 100,000 tpy to 200,000 tpy [11]. Capital
costs involve the initial investment in equipment and
infrastructure, amortized over time. Glycerol revenue,
from selling the byproduct, can offset some costs, though
market variability affects this income [8][9]. Lastly,
miscellaneous costs cover environmental compliance,
quality control, insurance, and administrative expenses
[12]. The use of animal fats as feedstock in conventional
catalytic biodiesel production is challenging due to their
high free fatty acid (FFA) and water content compared to
vegetable oils. These impurities increase processing costs
because they require additional pre-treatment stages to
avoid reduced yields caused by the formation of soaps,
which complicate the separation of biodiesel from
glycerol. To address this, alternative methods like non-
catalytic synthesis in supercritical alcohol have been
suggested. Despite these challenges, animal fats are a
cost-effective alternative to refined vegetable oils. For
instance, chicken fat with a low FFA content (4 wt%) can
produce biodiesel without generating glycerol by using a
minimal excess of methanol [13]. A research was
conducted among leading technology suppliers in the
European Union and the United States, revealing that the
production of biodiesel, when constructing plants with an
output of more than 50,000 tons per year, has a Total
Installed Cost (TIC) ranging from $530 to $640 per ton



per year (tpy). The technology that could handle up
to 20% of FFA without substantial decrease in conversion
rate starts at 5808/tpy.

Sustainability and potential of animal fats in biofuel
production

Using animal fats for biodiesel should be balanced
with food security considerations, especially in regions
where fat consumption is low, and undernourishment is
high. Ensuring that the production of biofuels does not
compete with food resources is critical for sustainable
development. Animal fats used in biodiesel production
could be considered a sustainable choice when they are
by-products of the meat industry, reducing waste and
making use of all parts of the animal. This aligns with the
idea of using resources more efficiently and minimizing
waste. Using animal fats for biodiesel has distinct
environmental benefits compared to vegetable oils like
rapeseed and soybean oils. A Life Cycle Assessment
(LCA) study highlighted that biodiesel from animal fats,
such as beef tallow and poultry fat, has a lower Global
Warming Potential (GWP) compared to biodiesel from
rapeseed and soybean oils. For example, the GWP of
biodiesel from beef tallow is 23.32 kg CO2 eq per GJ,
while soybean biodiesel has a GWP of 26.18 kg CO2 eq
per GJ, and rapeseed biodiesel stands significantly higher
at 63.23 kg CO2 eq per GJ [14]. Understanding the
difference between edible and waste animal fats aids in
proper waste management and environmental
sustainability. Waste animal fats, often by-products of the
meat processing industry, can be repurposed for non-food
applications such as biodiesel production, soap making,
and animal feed. This not only reduces waste but also
contributes to a circular economy by turning by-products
into valuable resources. Differentiating between these
types of fats helps prevent food fraud and ensures
regulatory compliance. Regulatory bodies impose
different handling and usage guidelines for edible and
waste fats, and proper identification helps businesses
comply with these regulations, avoiding legal issues and
maintaining consumer trust. Discarded Animal Fats
(DAF) are fats that have been rejected or deemed
unsuitable for their intended primary use, often due to
quality issues or contamination. Discarded animal fats
typically come from food processing and slaughterhouses
where the fats do not meet the necessary standards for
food or other high-value applications. According to the
Food and Agriculture Organization (FAO), discarded
animal fats can arise from various stages of meat
processing where they are considered by-products or
waste materials that require proper disposal or
repurposing to avoid environmental harm [15]. Waste
Animal Fats are fats derived from the by-products of
meat processing industries, including tanneries and
slaughterhouses. Waste animal fats are often classified
based on their origin, such as tallow from cattle, lard from
pigs, and poultry fat. These fats are typically not suitable
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for human consumption due to their quality or
contamination levels but are considered valuable
feedstocks for industrial applications such as biofuel
production. According to the Renewable Energy
Directive II (RED II) of the European Union, waste
animal fats are included in Annex IX, which lists
feedstocks for advanced biofuels, emphasizing their
importance in sustainable energy production. These fats
include tallow from cattle, lard from pigs, and poultry fat.
While these fats are generally not suitable for human
consumption due to their quality or contamination, they
are highly valued for industrial uses like lubricants,
biodiesel, plasticizers in biodegradable films, metal
cutting fluids, antimicrobial wound dressings, paint
binders, and cosmetic ingredients. [16,17].

According to REGULATION (EC) No 1069/20009,
animal fats are classified based on their risk to human and
animal health:

Category 1: High-risk materials, including animals
with diseases like TSE. These must be incinerated.

Category 2: Medium-risk materials, such as
manure and animals that die from causes other than
slaughter. These can be used for biogas production or
composting.

Category 3: Low-risk materials, which include
parts of animals that are fit for human consumption but
are not intended for it. These can be used for pet food,
biodiesel, and other non-food applications.

This classification system helps ensure that animal
by-products are managed safely while allowing the
beneficial use of lower-risk materials in various
industries [18]. Waste animal fats from Category 3 are
particularly useful for biofuel production, aligning with
the EU's goals for sustainable energy and waste
reduction. However, certification schemes and
certification bodies have been established to ensure that
animal fats intended for human consumption are not
diverted for energy purposes. These regulatory
mechanisms are critical in maintaining the integrity of the
food supply chain and preventing the misuse of edible
animal fats. Certification processes, such as those
outlined by the International Sustainability and Carbon
Certification (ISCC) and other similar organizations,
provide rigorous standards and traceability protocols.
These standards ensure that only non-edible animal fats,
classified under appropriate risk categories, are utilized
for biofuel production and other industrial applications,
thereby safeguarding public health and food resources.

In conclusion, Category 3 animal fats, while not
strictly classified as second-generation feedstocks, do not
compete with the food industry or feed crops, making
them valuable for biofuel production. On the other hand,
Category 1 and 2 animal fats qualify as second-
generation feedstock but are challenging to source and
process due the lack of rendering plants that process
carcasses in Ukraine. These facilities that process animal
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by-products and carcasses into valuable materials such as
bone meal and fats and are crucial for handling the
disposal of animal carcasses, including those that may be
infected with diseases like African swine fever (ASF).
High-Temperature Rendering is a widely used
technology where animal tissues are cooked at
temperatures exceeding 130°C under high pressure. This
process is highly effective in killing pathogens and
separating fat from protein and moisture, resulting in
valuable products like tallow and bone meal. This method
not only ensures the safe disposal of animal by-products
but also provides additional sources of animal fats for
various markets, including Ukraine. Alkaline Hydrolysis,
on the other hand, employs a solution of water and
potassium hydroxide (or sodium hydroxide) at high
temperatures and pressures to decompose animal tissues
into a sterile, nutrient-rich liquid and a small amount of
solid residue. This technology is particularly suited for
high-risk biological materials as it guarantees the
complete destruction of pathogens. The resulting liquid,
rich in nutrients, can be utilized as a fertilizer, thus
promoting a sustainable cycle of waste management. By
adopting such technologies, Ukraine can enhance its
capacity to manage animal by-products sustainably and
potentially increase the supply of waste animal fats for
the market.

Study of the Ukrainian animal fat market

The animal fats industry in Ukraine is significantly
affected by the Russia-Ukraine war. The war has led to a
reduction in livestock farming due to the destruction of
facilities and the displacement of farmers. This reduction
in livestock numbers directly impacts the availability of
animal fats.

The Ukrainian poultry, beef, and pork industries
have faced significant challenges due to the ongoing
conflict, logistical disruptions, and market dynamics. The
poultry sector, despite showing resilience, is recovering
gradually with production levels not expected to return to
pre-war levels. Increased production costs, energy
shortages, and logistical problems persist, though low
feed costs remain a competitive advantage. Exports,
primarily to the EU, continue to be significant, driven by
trade liberalization and strong domestic demand for
affordable protein [19]. The Ukrainian dairy and meat
industries have been heavily impacted by the war.
Around 43% of industrial cattle and 42% of milk
production are affected, with significant losses in
Kharkiv, Sumy, and Chernihiv regions. Relocation efforts
have increased livestock numbers in safer regions. The
meat industry faces supply chain disruptions,
infrastructure damage, and altered market dynamics due
to the conflict, affecting both production and distribution
[20,21].
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29%

Figure 1. Animal farming structure according to State
Statistics Service of Ukraine [22]

The waste animal fats market in Ukraine is
primarily driven by the poultry and pig farming
industries, given their significant share in the overall
animal farming structure. These two sectors produce the
bulk of waste fats, with cattle farming also contributing
to a lesser extent. As a result, efforts to optimize the
collection and processing of waste fats from these
industries can substantially impact the availability and
efficiency of biofuel production and other applications in
Ukraine.

A comprehensive survey of major meat producers
and rendering enterprises, along with an analysis of
available export statistics for fats from Ukraine, has
revealed key data on the potential feedstock of waste fats.
The study indicates that substantial quantities of animal
fats:

Table 1
A comprehensive survey of major meat producers and
rendering enterprises

Type of waste oil tons  per | tons per
month year

Poultry fats cat. 3 & cat. 2 | 4200 50400

Beef fats cat. 3 & cat. 2 300 3600

Pork fats cat. 3 & cat. 2 1200 14400

Beef/pork mixed fat cat. 3 | 800 9600

& cat. 2

WCO 400 4800

Total 6900 82800

Though these quantities are not large enough to
meet the capacity of large-scale biodiesel/renewable
diesel plant with over 100,000 tpy capacity, they could
provide the significant additional to more traditional oil
feedstock for the biodiesel and green diesel plants in
Ukraine. Ukrainian biofuel producers can gain
competitive advantages through lower raw material costs
by saving on logistics and benefiting from lower prices
from local suppliers. Proximity to agricultural areas
reduces transportation costs and delivery times, while
local farmers can offer raw materials at more competitive
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prices compared to EU market. Additionally, utilizing
local energy sources like agricultural waste for biogas
production can further reduce production costs and
promote eco-friendly processes.

Households are the most vulnerable to the
challenges of war, with the number of animals decreasing
every month. In contrast, agricultural enterprises have
shown greater resilience to wartime challenges. This
resilience is partly due to the ability to relocate livestock
farms to safer areas, as evidenced by the increase in
livestock numbers in relatively safe regions of Ukraine.

Climate change poses significant challenges to
Ukrainian livestock farming, impacting both animal
health and productivity. Rising temperatures cause
metabolic disruptions in livestock, leading to heat stress
and increased susceptibility to diseases. This results in
reduced productivity and higher veterinary costs.
Additionally, ensuring an adequate supply of drinking
water is becoming more difficult due to changing
precipitation patterns. To mitigate these effects, it is
essential to adapt livestock management practices. This
includes improving housing conditions to reduce heat
stress, ensuring reliable water sources, and selecting
heat-tolerant and disease-resistant livestock breeds.
Policy support and educational initiatives for farmers are
also crucial to enhance resilience against climate impacts.
Developing and implementing these strategies is vital for
maintaining the sustainability and productivity of
livestock farming in Ukraine [23,24].

Conclusions and prospects for further
research

The current disruptions in export channels due to
the conflict present a unique opportunity for biofuel start-
ups in Ukraine to utilize animal fats as a feedstock for
biofuel production. With an abundance of animal fats
available, redirecting them towards domestic biofuel
production can significantly reduce waste and provide a
sustainable energy source. Focusing on second-
generation biofuels allows start-ups to leverage advanced
technologies to produce cleaner and more efficient fuels,
aligning with global sustainability trends and enhancing
energy independence. Developing a local biofuel
industry can stimulate economic growth, create jobs, and
reduce Ukraine's reliance on imported fossil fuels. As
international markets adjust to these disruptions, start-
ups that capitalize on this opportunity can position
themselves as key players in the evolving bioenergy
landscape. Developing a network of facilities for
processing and disposing of animal by-products, such as
rendering plants, offers significant opportunities for
private businesses in Ukraine. Investing in modern
technologies can create efficient and environmentally
friendly facilities, reducing waste disposal costs for
livestock farms and meat processing plants. This
investment can expand service markets by providing

comprehensive  waste management services to
agricultural producers and processors.Using animal by-
products as feedstock for producing biodiesel and other
biofuels supports the growth of alternative energy in
Ukraine. Developing and expanding rendering plants will
also help mitigate environmental pollution risks,
contributing to the sustainable development of regions.
Private companies specializing in environmental
technologies can benefit from participating in these
projects. Furthermore, engaging in waste processing and
disposal projects can provide access to government
grants, support programs, and preferential financing,
stimulating business growth in this sector. Large
agricultural holdings and poultry farming plants that have
shown resilience during conflict could benefit
significantly from the vertical integration of collecting
animal by-products and building rendering plants for
their meat processing operations. By integrating animal
waste disposal and recycling facilities, the holding can
enhance its biofuel production capabilities. This vertical
integration will streamline operations, reduce costs, and
create a more sustainable business model. The growth of
such enterprises can create new jobs, drive economic
growth, and improve environmental conditions in
Ukraine, making this an attractive area for private
businesses. In conclusion, leveraging the surplus of
animal fats for biofuel production presents a multifaceted
opportunity for Ukraine. It addresses waste management
issues, supports the renewable energy sector, and fosters
economic resilience. Future research should focus on
assessing the most efficient technologies, exploring
market opportunities, and assessing the prospects of the
production of green hydrogen in Ukraine for second-
generation biofuels.
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IHionpuemnuymeo, mopeiena ma 6ipircosa JianpHicmy

HIIIMTPUEMHUALBKI MOXKJINBOCTI TA BUKJIUKA HA YKPATHCHbKOMY PUHKY BIOTIAJIMBA:
BUKOPUCTAHHSI TBAPUHHMX )KAPIB JI51 CTAJIOI EHEPTETUKH
. AromkoB, O. lumuenko, I. CBupunosa, €. Kucensrog
XapKiBChKUI HalliOHAJILHUHN YHIBEPCUTET MichKoro rocnoznapcersa imeni O.M. bekeroa

Y emammi Oocniosceno exonomiunuti nomenyian YKpaiHCbKUX NpUSAmMHUX NIONPUEMCING U000 BUKOPUCHIAHHS
MBAPUHHUX JHCUPIB AK CUPOBUHU OISl BUPOOHUYMBA bionarusa nepuio2o ma opy202o noxorins. Ockinvku Yxpaina
npazne niogUUMU CE0I0 eHepemudHy Oe3nexKy ma 3MeHWUmuy N6 Ha HABKOIUUHE cepedosuLye, MBAPUHHI HCUPU,
nooOiuHUL NPOOYKM nepepooKu M'sca, NPeoCmasiaioms NePCREeKMUBHT MONCIUBOCMI 01l THHOBAYITIHUX eHeP2emUYHUX
piutens. Y 00CaiodxnceHHi OYIHIOEMBbCSA OOCIYNHICHb PUHKY, eKOHOMIYHA JHCUMMEZOAMHICIb MA eKoNo2iUHI nepesazci,
wo Hadaiomes nepcnekmueu O NIONPUEMCMS, KL 6x005imb y yetl cekmop. Y cmammi po3ensioaemucs
NIONPUEMHUYBKUTL ACTIEKIN GUKOPUCTIAHHS MBAPUHHUX JCUPIE SIK NOMEHYIUHOL cuposunuy 051 Oio0usenbHUxX 3a600i8
ma 6iOHOGII0BAILHUX OUZEbHUX YCMAHOB0K, CIMANICMb Ma NOMEHYIAN MEAPUHHUX HCUPI8 Y 6UpobHUYmMSI bionaiusa,
00CHiOdCeH s PUHKY MBAPUNHHUX Jicupié Yipainu. ¥V cmammi 008e0eHo, wo YKpaincbKka MOLOYHA ma M'acHa 2ay3i
cunvHo nocmpadicoanu 6io siunu. Iocmpasxcoano 6nuzeko 43% npomucnosoi eeruxoi pocamoi xyooou ma 42%
8UpobHUYmMBEa MonoKa, 30 3Haunumu empamamu y Xapkiscokit, Cymcokiti ma Yepriciecokitl obnacmsx. 3ycunis 3
nepecenenus 30IbWULU NO2ONIE'E Xy0obu 6 Oinbut besneunux pecionax. M'scna npomucnogicmes cmuxkaemscs 3
nepebosMu 8 AHYIONCKAX NOCMABOK, NOUKOONCEHHAMU IHGPACPYKMYPU Ma 3MIHOI0 OUHAMIKY PUHKY Yepe3 IliHY,
Wo enausac K Ha UPOOHUYMEo, mak i Ha oucmpubyyiro. Takum yunom, nomoyni nepedoi 6 eKCNOPMHUX KAHANAX
uepe3 GIUHY HAOAIOMb VHIKAIGHY MOJCIUBICMb O1si cmapmanie 3 eupobonuymea Oionamuea 6 Yxpaini
BUKOPUCIMOBYBAMU MEAPUHHI JICUPU K CUPOBUHY O 8UPOOHUYMEA Oionanued. 3 6eIUKO KLIbKICIIO OOCHYNHUX
MBAPUHHUX JHCUPIG NEPeHanpagiensl iX Ha 6HYMPIUHE SUPOOHUYMEO DIONAIUBA MOICE 3HAUHO CKOPOMUMU 810X00U
ma 3abesneuumu cmilike Odxcepeno euepeii. 3ocepedicenns yeazu Ha Oionanusi 0py2020 NOKOJIHHAL 00360J5€
cmapmanam UKOpUCmo8y8amu nepedosi mexHon02li Oisi GUPOOHUYMEA YUCTIUO020 MA eEeKMUBHIUIO20 NATUBA, U0
8ION0BIOAE CEIMOBUM MEHOCHYISIM CMAN020 PO3GUMKY MA NIOBUWYE eHepeemuuny HezanedcHicmos. Pozeumox
Micyegoi 6ionanusHoi nNPoOMUCIOBOCINI MOJHCE CIMUMYIOB8AMNU eKOHOMIYHE 3POCMAHHS, CIMEopro8amu poboyi micys ma
BMEHULYB8AMU 3ATIeACHICMb YKpainu 6i0 IMROPMOBAHO20 BUKONHO20 NANUBA. Y MIpYy Mo20, K MIJICHAPOOH PUHKU
NPUCMOCO8YIOMbCS 00 Yux 30016, cmapman, sIKi 6UKOPUCTNOBYTIOMb YI0 MOICTUBICTID, MOJICYNb NO3UYIOHY8amu cebe
SIK KTIIOYOBUX 2pA8yie y MIHAU6OMYy bioenepeemuynomy aanouagmi. Pozeumox mepedici nionpuemcma 3 nepepobku ma
Vmuaizayii noOiYHUX nPOOYKmMie MmeapuHHO20 NOXOONCEHHS!, GIOKPUBAE 3HAYHI MONCIUBOCMI 0TIl NPUBAMHO20 Di3HeCy
6 Yrpaini. Ineecmuyii ¢ cyuacni mexnonoeii 003601510Mb CMEOPIOSAMU eeKmMUEHi Ma eKON02IMHO Yucmi 00'ckmu,
SHUIICYIOYU GUMPAMU HA YMUTI3AYII0 8I0X00I8 O/l MEAPUHHUYLKUX hepm [ M'sicokombinamis.

Knrouosi cnosa: nionpuemnuybeo, cmanuii po3eumox, cmapman, Oi3Hec, PUHOK, BIOHOBIIO8ANIbHA
eHepzemuKa, opyae noKouinHa bionaiuea, Ykpaina.
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