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MECHANISMS OF STATE REGULATION FOR THE DEVELOPMENT OF
ALTERNATIVE ENERGY IN UKRAINE

Marenichenko Valerii

Associate Professor of the Department of Public Management and Law,
PhD in Public Administration

CIHE "Dniprovska Academy of Continuing Education” (Dnipro), Ukraine
marenichenkov@gmail.com

ORCID 0000-0002-0183-13

Energy conservation is one of the measures of Ukraine's energy policy regarding the
distribution, use and economic use of fuel and energy resources in the national economy. The issue
of ensuring rational and economical use of energy resources attracts considerable attention in
Ukraine.

Currently, scientific developments are being implemented at the national level, in particular,
state programs for energy conservation; differentiated tariffs for electricity, stimulation of energy
saving; concept, technical requirements and standard solutions for building automated energy
accounting systems in the global energy market. Energy organizations work on the problems of
modern energy, the development and implementation of new types of energy, as well as energy-
saving measures in Ukraine, the implementation of which is impossible without the creation of an
appropriate regulatory framework.

National documents of Ukraine in the field of energy, regulating energy saving and energy
efficiency, establish the relevant competence of state authorities, giving them the necessary powers.
Some legislative and regulatory documents in the field of energy conservation directly relate to the
issues of reducing energy consumption, practical possibilities of implementing energy conservation
measures, and their financing mechanisms.

Although there are about 50 national standards of the Energy Saving Group in the field of
energy efficiency, in Ukraine there is no clear mechanism for stimulating the implementation of
energy saving measures, there are no rules and mechanisms for their regulation, but there are
economic incentives for energy efficiency.

According to the legislation of Ukraine, energy saving is an activity (organizational,
scientific, practical, informational) aimed at the rational use and economical use of primary and
transformed energy and natural energy resources in the national economy and is implemented using
technical, economic and legal methods. Energy efficiency and energy saving are interrelated, since
energy saving is the main factor in increasing the level of efficiency in the use of fuel and energy
resources. The concept of energy efficiency is somewhat broader and includes not only direct ways
of energy saving, but also indirect ways that lead to a reduction in the consumption of fuel and
energy resources.

The level of energy consumption in Ukraine is almost three times higher than in the EU
countries, and therefore the potential for the development of efficient energy use in Ukrainian
companies is huge. The investment market of Ukraine in various sectors is at an initial stage. But,
despite the constant and inevitable increase in energy prices and the participation of the WTO,
competitiveness in the world market is possible due to the reduction of energy consumption, i.e.
investing in its efficient use. By implementing energy-saving measures, industrial enterprises,
housing and communal services intend to take advantage of the implemented measures and increase
the energy efficiency of the enterprise both at the expense of their own, state funds, and the funds of
domestic and foreign investors.

The main argument is that the reduction in the cost of electricity and natural gas will
immediately have a positive impact on the company's income. At the same time, the company's
competitiveness is growing, in particular, due to the increase in energy prices. Productivity is
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limited by inefficient production processes involving the use of energy. Improving the latter
automatically increases productivity and increases company profits. Business revenues will also
increase through emissions trading. Dependence on energy prices is becoming less and less - fewer
risks for the company.

Reducing energy consumption also leads to a reduction in emissions, improves the
environmental condition and image of the enterprise. Such investments can bring a number of
additional positive results.

Underestimation of the level of wages of employees of enterprises, rejection of long-term
investments and modernization of production capacities, use of tax evasion schemes is unacceptable
for the development of the state. Such approaches do not contribute to increasing the efficiency of
the use of fuel and energy resources of the national economy; they support the high level of energy
intensity of Ukraine's GDP, and the consumption of scarce energy resources threatens Ukraine's
national security.

The experience of the member states of the European Union shows the need to observe the
principle of consistency between management influence and the established indicator (group of
indicators) of energy efficiency, which will clearly define the goals, assess the effectiveness and
efficiency of management actions and their compliance with EU legislation.

Compliance with this principle requires developing a system of energy efficiency indicators
that would reflect the entire sphere of energy efficiency regulation. The results of research into the
legal framework of the energy sector and statistical data made it possible to identify a number of
priority factors in the energy sector that hinder the economic and social development and energy
security of Ukraine.

It should be noted that the state of energy-intensive industries is deteriorating due to the
aging of fixed assets and the entire energy supply system. District heating systems, which provide
half of the heat for industry and heating, almost 55% of households are in urgent need of
modernization and implementation of a tariff system based on consumption and total costs. The
fund of buildings and structures is in a bad condition.

Regarding transparency in the energy sector, energy flows, limited reporting and leverage,
poor implementation of legislation and prices, inconsistent government regulatory policies,
subsidies and insufficient incentives for energy efficiency investments are not sufficiently taken into
account.

The results of the research made it possible to formulate the priority areas of energy saving
in order to increase the level of energy efficiency in Ukraine by introducing the following measures:

- improvement of the legislation and standardization system in the field of energy efficiency,
renewable energy and fuel,

- optimization of the structure of the energy balance of the state;

- improvement of pricing mechanisms for fuel and energy resources;

- conducting an energy audit of energy consumers in order to implement energy-saving
measures;

- implementation of mechanisms to support the implementation of means of accounting for
the use of fuel and energy resources;

- introduction of energy efficiency requirements for equipment, goods, works and services;

- improvement of methods for calculating energy efficiency indicators;

- Ukraine's participation in international agreements, energy efficiency projects;

- attraction of significant and long-term investments to ensure modernization, sustainable
development, safety and competitiveness of energy saving;

- develop programs for the implementation of energy saving measures, including facilitating
access to loans and removing legal restrictions on investments in energy efficiency;

- develop programs and create partnerships aimed at increasing the capacity of local lenders,
municipalities and homeowner associations to develop attractive energy efficiency financing
projects;
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- development of measures to stimulate the spread of energy management systems in
energy-intensive industries;

- to improve the methodology by facilitating access to energy aid services; - timely cash
payments under the "green tariff";

- adaptation of state management mechanisms to the principles and requirements of EU
legislation.

The study identified factors affecting energy efficiency and the use of fuel and energy
resources, as well as the main perspective measures that must be implemented in the country to
increase energy efficiency, which will lead to the profitability of the enterprise and energy savings.

In order to increase energy efficiency and the field of energy saving, there are a number of
unsolved problems that need to be solved - the implementation of innovative activities in the field
of energy saving, as well as the implementation and financing of experimental organizational,
information and investment projects.
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Biostimulators of methane fermentation are indispensable auxiliary agents for the processing
of organic waste from agriculture, food production, processing plants, sewerage and household
waste to obtain a high-value alternative fuel, i.e. biogas and high-value biofertilizer. In low
concentrations, these substances are effective, contribute to the good functioning of the vital
processes of the fermentation of the substrates and allow you to get a high yield of biogas and good
quality products [1].

The aim of the work is to highlight the work on intensifying the process of "methane™
fermentation, where biostimulants of gas formation are often used (enzymes, probiotics, trace
elements, apple pulp, amaranth pulp, synthetic preparations from organic origin, dietary
supplements, etc.). In the world, this direction is developing at a fast pace, because humanity needs
renewable energy sources [2,3].

All cutting-edge research examines the effect of biostimulants on the change in the ratio of
carbon and nitrogen in the fermented mass and on other parameters of the anaerobic fermentation
process. In particular, questions on the behavior of biostimulants in the biochemical process are
highlighted, where the rate of anaerobic digestion intensity increases in a small amount. The
positive effects of bioactivators are being studied, where they lead to a reduction in process time,
thereby it enables a significant reduction in operating and capital costs [4-7].

We recommend to the general public promising ways to solve anaerobic fermentation of
various substrates using effective biostimulants. A model of biochemical stimulation of processes
was developed methanogenesis using natural biological activators, increasing the vyield of
biomethane and improving the quality of biofertilizer.

The study is funded by the Science Committee of the Ministry of Science of Higher
Education of the Republic of Kazakhstan (IRN Grant: AP09259846).
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Abstract. The article aims to analyse demand for energy as modern world deals with energy
consumption, economic growth and environment pollution problems. Present situation, in the
context of Russian — Ukrainian war, reveals that EU countries face with energetic security problems
as most of the countries are highly dependent on the import of oil, uranium for nuclear plants, and
natural gas from Russia. The article analyses the consequences of energy crisis to business
companies and further impact on economy of the EU.

Keywords: energy demand, renewable energy, energy crisis, Russia, economic growth

Introduction

Since 1970s a great number of focuses on the relationship between energy consumption and
economic growth has been published. However, various studies find controversial and non-
conclusive results. It has been proved that at the same time increasing energy consumption might
boost economic growth through the productivity enhancement and cause environmental damages.
Scientific research provides four different hypotheses on economic growth and energy
consumption: growth, conservation, feedback, and neutrality. Based on the growth hyphotesis,
energy is the vital source for the economic growth and has direct impact on the growth or decline of
economy. Furthermore, reducing the consumption of energy would have destructive impact on
economy. For example, the other study proves that renewable energy (biomass) has positive impact
on the economic growth in the case of the U.S. The growths hypothesis has been confirmed on the
impact of renewable energy in the OECD countries. According to the conservation hypothesis, the
consumption of energy performs a vital role in economic development in both directly and
indirectly way (Simelyté, 2020). Thus, in this case, there is unidirectional nexus running from
economic growth to consuming energy. It means that the reduction of energy use will not affect
economic growth adversely. For example, in the case of the Baltic States during the period of 1990
to 2011, the conservation hypothesis has been confirmed. Thus, in the Baltic States the economic
development causes the expansion of renewable electricity consumption, but not vice versa
between output and energy use. This relationship indicates that energy conservation has a negative
impact on economic growth and vice versa (Ozcan, Ozturk, 2019). The aim of the article to analyse
demand for energy, economic growth and environment pollution problems.

Energy Challenges and economic consequences

Expansion of cities, urbanization and industry demands more energy and puts pressure on
existing infrastructure and relative high demand on investment. Thus, oil-rich countries have been
taking competitive advantage over the others by decreasing supply of oil. In this way, the prices of
oil have been increasing with the short-time decline during the COVID-19 period. According the
OPEC, despite scale of renewables are expanding, however the demand for oil and gas would make
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even 45% by 2045. Even more, by 2045 the demand for energy might to increase by 28%.
Meanwhile, electricity generation from renewables that grew up by 6% in 2020 with PV solar and
wind technologies together accounting up to 64%. International Energy Agency expects that the
electricity generation from renewables will make 50% by 2030. However, since industrial
revolution people have been trying to reduce energy consumption, optimize processes and to
increase profitability. The other way to reduce production cost is to use cheaper energy sources.
Thus, energy has been generated from fossil fuels. Renewables have been much more expensive
energy source compared to fossil ones. Nowadays, prices of energy generated form renewables
have decreased significantly. Renewable energy sources are fast becoming cheaper than fossil fuels.
Based on World Economic Forum report (2021) renewable energy sources were cheaper than fossil
ones in 2020. Yet, solar and wind energy has been scaling-up continuously, however it is not
enough to predict future prices of renewables. Renewable energy has great potential in the future as
demand for energy increasing and fossil energy sources are running out. Due to limited fossil
resources or access to fossil resources or energetic security, countries introduce in application of
alternative energy sources such as solar thermal energy, photovoltaic, waste, wind energy, wind
wave energy, biofuels, geothermal energy, bio-gas, heat pump and small hydro power. Greenhouse
gas increases due to using fossil fuel and causes climate change. Thus, based on the World
Economic Forum report (2022), the rapid transition from fossil energy to emissions-free ‘green’
energy might save many trillions of dollars in energy costs and at the same time it might combating
climate change. However, there is another point of view that future relies on both renewables and
nuclear power. Although some countries, due to probability of nuclear power plant accident, close
nuclear power station (for example Lithuania) and focus more on renewable energy potential. They
state that the expansion of production technologies based on nuclear energy and renewable energy
would significantly reduce future emissions of greenhouse gases emissions. Wind energy as one the
most perspective renewable energy sources is seen by ltalian scientists. Savino et al. (2017) state
that although big wind power plants have reached a relative maturity; however there is a lack of
research on profitability of medium wind turbines and their environmental perspective. Meanwhile,
small and medium size wind power plants require more investment compared to large ones. Thus,
the cost of electricity made by small and medium size wind power plant rises. In addition, the sharp
and continuous increase in energy prices, the global warming, and running out primary energy
sources require that renewable energy would be appropriately managed and used to sustain
economic development. Nevertheless, the most of the studies prove that consumption of energy
stimulate economic growth, however, at the same time even renewable energy causes
environmental degradation (Simelyte 2020). Moreover, renewable energy sometimes is a vital
strategic decision for the countries, which have limited fossil energy resources and are dependent on
other energy importing countries. The worst situation is when a country becomes reliable on the one
particular energy importing country. However, European countries including Germany, Italy,
Serbia, Bulgaria and the Baltic States are highly depended on the imported energy (European
Commission 2016). Mainly, the EU is depended on imports of natural gas, and oil from Russia.
Even more, EU countries import uranium for nuclear power plants form Russia as well. Thus, it
raises the concerns of energy security and sustainability. As the EU supporting the Ukraine
introduced sanction on Russia. It has started to manipulate gas supply to threaten the EU energetic
security and solidarity. The EU commission recognizes that 13 Member States are influenced by
partial or total supply reduction 12 with five Member States (Bulgaria, Poland, Lithuania, Latvia
and Finland) no longer receiving any gas supply from Russia. However, gas and electricity prices
have not been ever so high in the history of EU as in 2022. It has been noticed that the energy prices
have been rising much faster and it used to be increasing gradually over the last several decades.
Prices of electricity produced by using natural gas increased significantly due to raised prices of gas
since the Russian- Ukrainian war. Although the prices of energy have been rising even during the
period of COVID-19 lockdown as the world introduced restrictions. At the same time, the EU
consumed much less than it usually did. High temperature during the summer of 2022 increased
demand for energy due to intensive cooling and added pressure to energy generation. The shortage
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of domestic produced electricity in the Baltic States resulted extremely high prices in the Nord Pool
market (Figure 1). As energy prices hits the ceiling, companies tend to stop production, shorten
working hours or safe electricity. Even more, closing one company may results the downtime in the
another. For example, in Lithuania, one of the largest corporations “Achema” has stop its
production. At the same time, the other large company “Lifosa” had to stop its own production as
“Achema” was its main supplier. In France, the other solution has been made by Saint-Gobain, the
French building materials group. It has been decided to cut gas consumption and turn the thermostat
down. Thus, the temperatures will be closer to 8C, instead of the usual 15C. Turning down the
thermostat is no mere cost saving for many of Europe’s industrial companies as the difficult and
cold winter is expected.
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Fig. 1. Dynamics of Electricity prices in Nord pool market from September 2021 to September
2022 (source: NORD POOL, 2022)

With energy prices soaring to unprecedented highs after Russia’s invasion of Ukraine, it has
become a matter of survival. Over the 10 years to 2020, European gas prices were on average two to
three times higher than the US, according to the International Energy Agency. Europe’s industrial
base employs some 35mn people or roughly 15 per cent of the working population (Hollinger, P,
2022). Increased energy prices have effect on the inflation in all business sectors. The average
inflation in the Eurozone is 10%. The European countries have not been facing with such high
inflation for decades. Thus, in order to reduce inflation, the ECB made difficult decision to increase
EURIBOR which resulted the increase of interest rates. Pandemic, energy crisis and Russian-
Ukrainian war challenges Europe to solve its economic, political, social issues and still to keep
solidarity over democratic and liberal values.

Conclusion

Energy sector represents a fundamental economic sector, as its efficiency strongly affects
competitiveness of the entire national economy, particularly as regards industry. The changes and
energy crisis make impact on the other sectors significantly. Even more, consequences are
economic and environmental as well. Especially, in the times with limited energy supply, countries
start to use less sustainable resources such as fuel oil and pollutes even more. Thus, energetic
security with diverse energy sources may assure that the states would not face with the shortage of
energy so much.
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In recent years, interest in biogas production processes and the rational use of agricultural
waste has been growing significantly. This is manifested not only in the growing number of
construction of new biogas plants, but also in the interest of a growing number of farmers,
communal enterprises, politicians, and private enterprises, who are constantly monitoring the
development of this field [1]. For a long time in Ukraine, manure of agricultural animals was used
mainly as an organic fertilizer, only in recent years the widespread introduction of modern
technologies effective for its processing in special industrial installations for the production of
biogas and organic biofertilizers began. Thanks to such an installation, it is possible to process
various types of organic raw materials into biofuel, fertilizer and energy.

Annually, 109 million tons of waste are generated in the agricultural sector of Ukraine, of
which 49 million tons is inefficiently used and disposed of, and 60 million tons are used from for
the purpose of further processing [1,2]. Only 1 million tons of recycled waste is used for obtaining
heat and electric energy (EE), and the remaining 59 million tons used as a fertilizer to improve the
quality of soils, bedding in stalls and fodder for animals (birds). From 49 million tons of unused
waste almost 20 million tons can be directed to the implementation of production projects energy
that pays off economically.

A review of the available information materials and an analysis of the information shows
that the development of biogas plants is going in two directions. The first is a rational simplification
and, accordingly, a reduction in the price of those installations, during the use of which the
production of biogas is not the main goal compared to the requirements of ecological safety of the
environment and production of highly effective organic fertilizers. These developments are usually
offered for use in small farms [2].

The second direction is the creation of modern high-performance complete biogas plants
based on the latest improved designs of bioreactors, modern automated technological process
control systems, highly efficient thermal, electrical and technological equipment.

Active growth in the construction of biogas plants in European countries began thanks to the
state's policy to improve the environmental situation and combat greenhouse gas emissions as a
result of weak processing of household and industrial waste. During its decomposition, waste
creates methane (the main component of biogas), which without processing enters the atmosphere,
polluting the environment. Therefore, companies located in Europe engaged in the processing of
household and industrial organic waste, biogas production, with subsequent production of
electricity, heat and bioethanol received "green" tariffs, bonuses and low interest rates on loans for
such projects.

After the establishment of the bioenergy industry, farmers began growing special energy
crops, which are fully used as raw materials for biogas production. In the same Germany, more than
1.2 million hectares of land are cultivated under such energy crops. On the market of Western
Europe there is a significant variety of biogas plants of different capacities and designs: large (more
than 1000 kW), medium (from 500 to 1000 kW) and small (up to 500 kW) [3].

The main obstacle to the development of biogas plants in Ukraine is that the biogas plants
available in Ukraine have a small specific amount of biogas output. This is primarily due to the fact
that their designs do not provide for effective mixing of the fermented mass, inoculation of the
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incoming mass, and retention of anaerobic microflora in the methane tank. The issue of thermal
efficiency of biogas plants and the economic efficiency of using fermented manure and litter has not
yet been resolved for industrial-scale plants. In general, "bioenergy"” is one of the most promising
components of renewable energy in Ukraine. It is based on the use of biomass energy - carbon-
containing organic substances of plant and animal origin. Biomass, unlike other renewable energy
sources, is a universal energy source that can be used both for the production of electricity and
thermal energy, and for obtaining biofuel for transportation needs.

According to the State Energy Efficiency Agency, as of the beginning of October 2019, 45
biogas plants with a total capacity of 70 MW were installed in Ukraine.

Growth in energy capacities for 2020-2021 exceeded 50%, but Ukraine is still far from the
leader of the biogas industry, Germany, where the number of biogas plants since 201 exceeds 9,500
plants generating more than 5,000 MW of electricity. In Ukraine, a "green" tariff for electricity
from biogas was introduced by the Law dated 25.04.2019 No. 2712-VIIl, which provides for the
preservation of the current “green™ tariff for electricity from biogas until 2030, the voluntary
participation of developers of such projects in auctions, the possibility of selling electricity from
biogas for at the auction price for 20 years.

According to the State Energy Efficiency Agency, since the beginning of 2012, about 112
million euros have been invested in biogas plants in Ukraine. At the same time, as of October 2021,
50 MW of electricity is generated by biogas power plants that operate on agricultural waste, and 26
MW is generated by landfills. If compared with the leader of the European bioenergy market,
Germany, on the one hand, Ukraine lags far behind the development of the biogas market. But, on
the other hand, that is why it has huge potential, both due to the low saturation of the market (1.3%
of the volume of bioenergy generation in Germany), and due to the high rate of development of
agriculture in our country, which produces the bulk of bioenergy raw materials.

The energy obtained as a result of the implementation of commercially effective projects for
processing of available waste, will reduce Ukraine's need to import natural gas by 8 billion cubic
meters per year. Savings from reducing imports can to make about 28 billion hryvnias. Wet waste is
technologically expedient to ferment in reactors with the subsequent production of biogas [4].
Projects on anaerobic fermentation, biogas production and further energy production require costs
from € 5,000 to € 23,000 per 1 ton of used waste per day with a payback period of 6 to 14 years.

In addition, such projects have a positive impact on the environment by replacing energy
production from carbon fuels and, as a result, reducing CO2 emissions. Thus, if the energy produced
from 8 billion cubic meters of natural gas is replaced by energy obtained from agricultural waste,
the reduction of greenhouse gas emissions will amount to about 15.8 million tons CO; per year.

A significant part of agricultural waste (more than 80%) consists of agricultural waste, i.e.
crop and animal husbandry [3,4]. Some types of agricultural waste (cob straw, cattle manure, pig
manure, bird droppings) should be processed to obtain thermal and electrical energy. Annually, up
to 29 million tons of waste is generated in the animal husbandry and animal processing industry of
Ukraine. Of them, primary waste (manure and droppings) make up 28.5 million tons, which is 98%
of the total mass of livestock waste.

The most appropriate technologies for processing agricultural waste for energy production in
Ukraine are:

* incineration, mainly for dry materials (dry matter content (DS) is more than 40%);

* anaerobic fermentation with obtaining gaseous fuel - for wet materials (SR content less
than 12%).
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JbOH-AOBI'YHELDb SIK EHEPTETUYHA KYJIBTYPA I ®PAKTOPHU
COBIBAPTOCTI BUPOBHUIITBA JIbOHOTPECTH

JlimonT A.C.

KaHIUIaT TEXHIYHUX HAYK, CTapIINi HAyKOBUI CIiBPOOITHUK, JOICHT
JOTIEHT Kadenpu «ArpoiHKeHepis»

XKutomupcekuii arpoTexHiuHuN GaxoBHid KOJIEIK

JlimonT 3.A.

CTYACHTKA

JIHITpOBCHKHI HamioHAIbHUN YHIBepcuTeT iM. Onecst 'oHvapa

3a pi3HUMM KiIacU(]iKalifHUMU O3HAKaMHU JIbOH-IOBI'YHEIb PO3IJISIAIOTE SIK MPSAIUBHY,
OJIiiiHy, TEXHIYHY, MPOAOBOIbUY, KOPMOBY Ta JikapchKy pociuny [1]. IlpoTe nboH-mOBryHeub
MO’KHA XapaKTEepPU3yBaTH 1 SIK eHepreTUYHy KyJabTypy. IIpo 11e cBiiuuTh BUKOPUCTAHHS JUISIHOT OJIil
JUTISE BUPOOHUIITBA TU3EIHHOrO OiomanuBa [2] 1 TOMY JTOH-JOBTYHEIlb ITOCIIa€ BiIIOBIIHE MICIIC B
010€HEepreTUYHUX CUCTEMAaX arpolpOMHUCIOBOIO KOMIJIEKCY.

B Vxkpaini Bin mepepoOku JTHOHOTPECTH MIOPIYHO oaepkyBaidu 380 THUC. T KOCTPHII, IIO
BIJIMOBIAANI0O PIYHOMY MPHUPOCTY AepeBUHUM Ha Miomi 92,5 Tuc. ra micy. Ha npoHo3aBOmax
KOCTPHIIIO BUKOPUCTOBYBAJIHM SIK BUCOKOKaJOpiiiHe mamuBo [3]. 3a BIAMOBIZHOIO TEXHOJIOTIEIO 3
KOCTPUIl OTPUMYIOTh €KOJIOTiYHO YMCTUH YTEIUIIOBay, 3aCTOCYBAHHS SIKOTO I TEIJI0130JIsLi
Oy/iBeTb 1a€ MOXIIMBICTH CKOPOTUTH TEIUIOBTPATH JKUTJIA 1 3201[aIUTH TEIUIOBI PECYPCH JIEPKaBH.
3a niTepaTypHUMH JDKepenaMu KOCTpulsd MICTUTh 45—48% 11emto1031, MOXiaH1 K01, KpiM 1HIIOTO,
3aCTOCOBYIOTH JUIsl BUTOTOBIICHHSI ITOPOXY, a MillIaHI IOPOXH BUKOPUCTOBYIOTH SIK TBEPJE PAKETHE
HAJIUBO.

BupoOHHMKM JTHOHY-IOBIYHISI BOJOKHHCTY CKJIAJOBY YPOXKAI0 PEATi3yIOTh IEPEBAXKHO
TPECTO0, SIKy TOTYIOTh LUIAXOM POCSHOIO MOYIHHA. Taky TpecTy Ha3WBalOTh POLIEHLEBOIO. B
nonepeAHiil myOmikanii [4] BHCBITIEHI pe3ylbTaTH JOCHIIKEHHS COOIBapTOCTI BUPOOHMIITBA
POLIEHIIEBOI JHOHOTPECTH, KA Pa3oM 3 YPOXKAMHICTIO JIbOHOCUPOBMHU (POpPMYE KOHKYPEHTO-
cpoMokHICTh JIboHapeTBa (A.C. ManuHoBcbkuit, 2006).

B dxocTi BUXIIHUX JaHMX BUKOPUCTaHI pe3yJbTaTH BHUPOOHMYOI AisIBHOCTI 52
BEJIMKOTOBAPHUX CLIBCHKOTOCHOJAPCHKUX MIJNPUEMCTB IMOJICHKUX paioHIB KHUTOMHPCHKOI
00J1acTi B POKHM YCTaJIEHOTO 1 3a JiepKaBHOI MIATPUMKH PO3BUTKY JbOHapcTBa B YKpaiHi. Pozmax
BapitoBaHHA coOiBapTocTi 1 11 Tpectu craHoBuB 15,0-43,9 rpomoBux oawHHUIL (Tp. OX.) 3a
cepeaHbOro apu(METHIHOTO 3HAYCHHSI 1 CePEeTHHOTO KBAPATUYHOTO BiIXMIEHHS BIANOBIAHO 26,2 1
6,2 Tp. ox. Ta KoedimienTa Bapiaiii 23,7%.

ITpu ubomy cobiBapticTh 1 11 HaciHHS KonuBaiacs Bix 27,8 1o 136,2 rp. oa. 3a cepeAHbOTO
apu(pMeTUYHOTO 3HAUEHHS 1 CEPEeTHBOr0 KBAJAPAaTUYHOIO BIIXMIIEHHS BinoBiaHo 56,1 1 20,4 rp. ox.
Ta koedinienTta Bapiamii 36,3%. Co0biBapTicTh | 11 TbOHOCOJIOMHU 3MiHIOBajacs B Mexax 6,9-25,3
rp. on., a ii cepeaHe apu(MeTHUHE 3HAUYCHHS 1 CepeHE KBaApaTUUHE BIIXUJICHHS JOPIBHIOBAIHN
BixnmoBiaHo 13,3 14,3 rp. oa. 3a koedimienTa Bapiamii 32,2%.

Cepen ¢daxTopiB co0IBapTOCTI BHPOOHHUIITBA JHOHOTPECTH BH3HAYAIM PO3MIp 3eMil B
00po06iTKY, TOOTO MJIOLTY PULTL B MiAIPUEMCTBI, KOHIIEHTPALIIO MTOCIBIB JILOHY-IOBI'YHIIS, TEXHIUHY
3a0€e3MeYeHICTh MIANPUEMCTB, SKYy OLIHIOBAIM TPAKTOpO- Ta  MallMHO3a0e3MeYeHICTIO,
3a0e3MeyUeHICTh MIJNPUEMCTB MEXaHI3aTOpaMH Ta IHTEHCHBHICTh BUKOPUCTAHHS MAIIWHHO-
TPaKTOPHOTO TMapKy, 3a OLIHHUN TMOKa3HUK $KOI NPUUHATUN KOE(II€EHT 3MIHHOCTI pPOOOTH
TPAaKTOpPHOTO mMapky. OCHOBHI CTaTUCTUYHI NMOKAa3HMKHM EMITIPUYHUX PO3MOJLUTIB (haKTOpiadbHUX
O3HaK HaBejeHl B Ta0I. 1.

OOpoOku 3i10paHMX CTAaTUCTUYHMUX JAHMX 3/A1MCHEHAa 3 BUKOPUCTAHHSAM OCHOBHHX 3aCaj
KOopeJsiliiHO-perpeciiiHoro ananizy. Bu3Hauanu KoeQiieHT KOpemsmii MiX JOCHIKYBaHOIO
pe3yJIbTaTUBHOIO O3HAKOW 1 MNPUHHATUMH JUId aHajii3y (akTopialbHUMU O3HakaMu. Bemnu
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PO3paxyHOK KOPEJSLIHHUX BiJHOIICHb PE3yJIbTaTHBHOI O3HAKU Ha (pakropianbHi. Ilomryk piBHAHbB
perpecii KUTbKICHOT 3MIHM PE3YJIbTATHBHOI O3HAKH 3aJIe)KHO BiJ (DaKTOpiadbHUX 3IIMCHIOBAIN 3
BUKOPUCTAHHAM CTAHIAPTHUX KOMII'FOTEPHHX Mporpam 3a R2-xoedillieHTOM, 0 XapaKTepu3yBas
BIPOTIHICTh ampOKCHMAaIlli €KCIIEPUMEHTAIbHUX 3HAau€Hb PE3YJIbTATHBHOI O3HAKHU BIAMOBIIHOIO
MPOTHOCTUYHOIO (DYHKITIETO.

Ta6anus 1. OcHOBHI CTATHCTHYHI NOKAa3HUKHU eMIIIPUYHHUX PO3NOAILTIB (paKkTOPiaIbHUX 03HAK
B JI0CJII/I’KeHHI c00iBapTOCTi BUPOOHMITBA PONIEHIEBOI JIbOHOTPECTH

o )

. . . . s o= E H 2 9 q ‘=

HocmimkyBani (hakTopialibHI O3HAKH % g % g E,é % S E '—ég

g |oEF| CgE| &%
[Tnomra pinni B nignpuemMcTsi Fp, ra 683-5597 2668 1258 41,7
KonnenTpaitist mociBiB JIb0OHY-TOBTYHIS Kin, %0 4,2-13,6 9,25 1,62 17,5
TpakTopo3abe3nedeHiCTh 7sa6 0,61-1,75 0,96 0,21 21,9
Mamunno3a0e3neuesictb Msag 1,10-4,04 2,30 0,63 27,4
3a0e31meueHICTh MANMPHEMCTB MEXaHI3aTOPAMU Jyex 1,21-3,45 1,98 0,45 22,7
KoedirtieHT 3MiHHOCTI pOOOTH TPAaKTOPHOTO MapKy Ksy | 1,00-1,52 1,12 0,11 9,8

Bu3Hayanu MOKa3HUKM OLIHIOBAHHS BUPIBHIOBAHHS E€KCHEPUMEHTAIbHUX 3HAuYCHb
pe3yabTaTUBHOI O3HAKM BH3HAYCHOIO alPOKCUMYIOUOK (YHKIIEIO 3aJ€KHO B YHCETBHHX
3Ha4yeHb (paKkTopiaabHUX O3HAK. Llelf moka3HUK PO3paxoBYyBaIU K BIAHOIIEHHS OCHOBHOI OMUJIKU
BUPIBHIOBAaHHS 10 CEPEIHBOTO 3HAYEHHS EKCIIEPUMEHTAIBHOTO PSy PE3yJIbTaTHBHOI O3HAKH.
[ToMuiky omnpanbOBaHOrO pIBHSAHHS perpecii BH3HAUWIM 3 BHUKOPUCTaHHSIM OOpaxOBaHUX
MTOKa3HUKIB KOPEJALIIHOrO 3B’ SI3KY MK PE3yJIbTATUBHOIO 03HAKOIO 1 (JaKTOpiabHUMM.

Mix cob6iBapTicTIO BUPOOHUIITBA POIIEHIEBOT JILOHOTPECTH Cyr 1 TPaKTOP03a0e3MevyeHiCTIO
Ta6 AIPUEMCTB Ta 1X 320€3MEUEHICTIO MEXaH13aTOPaMH 3yvax BUSBICHUN TOJATHUN KOPEISIIHHUN
3B’A30K 3 Koe(iumieHTamn Kopemsuii BiamoBigHo mmoc 0,181 1 mmoc 0,131 3a kopensmiitHMX
BIJIHOILIEHb PE3yJbTAaTUBHOI O3HAKH Ha (pakTopiaibHi B Till ke MmociitoBHOCTI BiAmnosigHOo 0,363 1
0,811. Mix Cxr 1 IIIOLIEHO PiUTL B MIANPUEMCTBI Fp, KOHIIEHTpaIli€l0 MOCIBIB JIbOHY-TOBI'YHIS Maag,
MAalIMHO3a0€3MEeYEHICTIO MIANPUEMCTB Mass Ta KOE(ILIEHTOM 3MIHHOCTI POOOTH TPaKTOPHOIO
napky Ksv BUSIBICHUI BiJi’€MHHI KOPEISLIHHUIA 3B’ 30K 3 MIHYCOBHMH 3HAUCHHSIMHU KOS(Iilli€HTIB
kopessnii BianosigHo 0,156; 0,150 ta 0,110 1 0,056 3a KOpensitHUX BIIHOIIEHb PE3yabTaTUBHOL
O3HAaKW Ha JIOCHiKyBaHi (hakTopianbHi B TiK ke mocrigoBHocTi 0,306; 0,219 Ta 0,408 1 0,544.
[lepeBuilleHHsT KOPENALIHHOTO BIJHOLIEHHS HaJX KOe(ILIEHTOM KOpensdlii B JOCHIKYBAHUX
MapHUX KOPEIALIMHUX 3B’sA3KaX CBIAYUTH MPO KPUBOMIHIKHY 3MiHY COOIBapTOCTI TPECTH 3AJIEKHO
B/l OLIIHHUX MOKAa3HUKIB PO3MIpY MIANPUEMCTB, BU3HAUEHUX B LIbOMY JTOCII1)KEHHI.

3’scoBaHO, IO KUIbKICHA 3MiHA COOIBapTOCTI TPECTH 3aJIEKHO BiJ IUIONI pPULT B
MIJIPUEMCTBI, KOHIIEHTpAIii MOCIBIB JbOHY-IOBIYHIS, MalllMHO3a0€3MEUYEeHOCTI Ta Koe]ilieHTa
3MIHHOCTI POOOTH TPAKTOPHOTO OMUCYETHCS CIIAAHUMU TirnepOosiaMH 3 BU3HAUEHUMH aCUMITOTaMU
nux rinep6os. 3MiHa coOIBapTOCTI TPECTH 3al€KHO BiJ] TPAKTOPO3abE3MEUeHOCT] MiJIPUEMCTB
ONUCYEThCS PIBHSHHAM YBICHYTOI Mapaboid Jpyroro mnopsaxy. JlochmijkeHHs 3’sCOBaHOTO
pPIBHAHHA Ha  EKCTpeMyM IIoKa3ajo, [0 coOiBapTICTb TpPEeCTH  MIHIMI3YeEThCS  3a
Tpaktopo3abesneueHocti  0,94. 3meHmeHHs yu  30UIBIIEHHS  TPAaKTOpO3abe3NnedyeHocCTi
CYNMPOBOIKYETHCS TMIIBUIIEHHSIM CO0IBapTOCTI TpeCTH. Tak, 3MEHIICHHS TPaKTOPOo3abe3medeHo T
no 0,72 BukiMKae TiABMIIEHHA coOiBapTocTi Tpecth Ha 4,9%. I3 30iiblieHHAM
TpakTopo3adesneueHocTi 10 1,64 cobiBapTicTh TpecTH 3poctac Ha 51,2%.

3MiHa CcOOIBapTOCTI TPECTH 3AIEKHO BiJ 3a0€3MEUEHOCTI MiMPUEMCTB MeEXaHi3aTOpaMH
OTHCYEThCS PIBHAHHAM 3DPOCTAlOY0i eKCIOHEHTH, 3a sKoi R%-koedimient mopiBHioas 0,891,
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Haiimenma coGiBapTicTh TpecTH cHocTepiraiack y MiANPUEMCTBaX 3a 3a0e3MedyeHoCTi
Mexanizatopamu 1,43. IligBumienns 3ade3neueHocTi Mexanizatopamu 10 1,88; 2,33 1 mami mo 3,23
CYIPOBOJIKYBAJIOCS 3pOCTaHHSAM COOIBapTOCTI TpecTH BiAnoBiaHO HA 7,7%; 51,2 1 75,6%.

B pmocmipkyBaHMX ~— mMapHMX ~ 3B’S3KaX  I[OKA3HUK  OLIHIOBaHHS  BHPIBHIOBAaHHS
eKCIIEpUMEHTAIBHAX  3HA4eHb COOIBAPTOCTI TPECTH ANPOKCHMOBAHMMH 3HAUYEHHSIMH 32
BIJIMOBITHUMH MTPOTHOCTUYHUMHU (PYHKITISIMH 3aJI€KHO BiJl JOCIIHPKYBAHOTO 3B’ SI3KY KOJIMBABCS BiJ
0,007 mo 0,086. HaBeneHi 3Ha4YeHHsI TOKa3HUKA OILIHIOBAHHS BUPIBHIOBAHHS 3HAYHO MEHIIN YHCIIa
0,1, sike TPUAHATO 32 YMOBY 3aJOBUTLHOI'O BHPIBHIOBAaHHS 3aJ€)KHOI 3MIHHOI BiJl BU3HAYECHOTO
aprymenTa. [loMunku 3’scoBaHMX PIBHSHB perpecii KonmBaiucs B Mexax 3,62—6,05, mo 3Ha4yHO
MEHIII1 CepeHHOTO apU(METUYHOTO 3HAYCHHS EMITIPHYHOTO PO3IOALTY COOIBAPTOCTI BUPOOHHUIITBA
JLOHOTPECTH.

AcuMnToTH piBHSAHB TinepOos 3MiHU Cyr 3aiekHO Bil Fp, Kun, Msas 1 Kew TOpiBHIOIOTH
BimnmoBigHo 19,46; 16,62 ta 17,46 i mimyc 1,22. 3a BU3HAYEHUMH aCUMNOTOTAMU TPaHUYHE
3HKeHHST Cyr 3anexHo BiA Fp, Kun 1 Msas ycepenHeHO MoOXe CTaHOBUTHU Onu3bko 17,8 rp. of.
[TigBuIIEHHS] IHTEHCUBHOCTI BUKOPHCTAaHHS TPAKTOPHOTO MapKy 3a Koe(illieHTOM 3MIHHOCTI HOro
pobotu € axkTopom, mo Maixke Ha 30% 3a BU3HAYEHUM KOE(IIIEHTOM JeTepMiHallii TPUUYUHHO
3YMOBJIIOE Bapiarllito cobiBaprocTi Tpect. Cepen AociipKyBaHUX (AKTOPiB HAHOUIBII BIUIMBOBUM
Ha CcoO0IBapTicTh TpeCcTH BHUSABMIACH 3a0€3MEUEHICTh MIANPUEMCTB MeXaHi3aTopamu. 3a
po3paxyHKamu Koe(DimieHT aerepMmiHalii, mo xapakTepusye 3B 530K Cir 1 3yex, AopiBHIOE 0,658.
Omxe, Bapialis 3a0€3MEYEHOCTI MIANPUEMCTB MeXaHi3aTopaMu Ha 66% NPUYMHHO 3yMOBIIOE
Bapiamito cobiBapTOCTi BUPOOHHUIITBA JILOHOTPECTH. Bapiaris co0iBapToCTi BUPOOHUIITBA TPECTH
Ha 13 1 17% npuunHHO 3yMOBJIEHA Bapialli€lo BiANOBIAHO TPAKTOPO- 1 MAIIMHO3a0E3MEUYEHOCTI.
Bapianii koHIIeHTpaii mocCiBiB JTbOHY-IOBIYHII 1 IJIONII PiUTi B MiANPUEMCTBI BiamoBiaHo Ha 4,8 i
9,4% npUYUHHO 3YMOBIIIOIOTH Bapialliro co01BapTOCTI BUPOOHUIITBA JTHOHOTPECTH.

AHaii3 BIONOBITHUX TpadidyHUX 3aJEKHOCTEH 1 ONpalbOBAaHUX MOJEIBHUX PIBHSHB
KpUBOJIHIMHOT perpecii 3acBiquMB, IO IUIOMIA PUUIL B MIAOPUEMCTBI Mae OyTH oOMexeHa
sraueHHsM 3000—3140 ra, KOHIIEHTpAITis TOCIBIB JIHOHY-TOBTYHIIS OyTH B Mexkax Bin 8,6 mo 10,0%,
TpakTopo3abe3neueHicTb ctaHoBUTH 0,94, MamnHo3a0e3nedeHiCTh Mae OyTH oOMexeHa 3HAUCHHAM
2,5, 3a0e3nedeHICTh MeXaHi3aTopaMH HE NMOBUHHA MepeBUINYBaTH 3HadeHHS 2,0, a KoedilieHT
3MIHHOCTI POOOTH TPAKTOPHOTO MapKy MOBUHEH OyTH HEe MeHIIUM 1,25.

3’scoBaHl KOpEJNALiiHI 3B 43KM 1 BU3HA4Y€H1 MOJIEIbHI PIBHSAHHS KPUBOIIHINHOI perpecii
BapTO BpPAxXOBYBATW IpU OIpallOBaHHI OpraHizaiii 1 TEXHOJOrii BUPOOHHUITBA POIIEHIEBOL
JBOHOTPECTH Ta CTPATETii 1 TAKTUKU BIPOKEHHS JIbOHAPCTBA B Y KpaiHI.
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