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ASSESSMENT OF ENERGY
POTENTIAL OF AGRICULTURAL
PLANTS AS A BASIS

OF BIOENERGETIC MANAGEMENT
DEVELOPMENT IN UKRAINE

Abstract

Sustainable economic growth and increase in the level of population wellbeing, the
diminution of energy dependence of Ukraine from the neighboring countries can only
be achieved through the use of different types of biofuels, the practice of which is con-
firmed by the experience of other countries. One of the most promising types of fuel
is agricultural plants, or rather the waste that remains after harvesting. The purpose
of this study is to assess the energy potential of agricultural plants in Ukraine on the
example of the Lviv region with an idea that it might reduce the energy dependence of
Ukraine on Russia and other countries and will become a basis for improving the na-
tional energy management system. Assessment of the energy potential of agricultural
plants was carried out on the example of the Lviv region. This assessment is based on
all three components of the energy potential of agricultural plants (both theoretically
and technically feasible and economically justified).

According to the results of calculations, waste of wheat, other grain crops and rape
has the largest energy potential. In particular, the energy potential of agricultural bio-
mass of the Lviv region makes theoretically possible (maximum) 2.1 million tons of
fuel equivalent, technically achievable 0.915 million tons of fuel equivalent (including
losses), and economically expedient (optimal) 0.74 million tons of fuel equivalent. The
evidence revealed in the study confirmed the fact that Ukraine has sufficient energy
potential use of agricultural crops. All these measures correspond to the state strategy
for the development of the energy potential of Ukraine. Considerable attention is paid
to the need to form an optimal management system for the use of energy potential of
agricultural plants in Ukraine. Given the significant economic efficiency of agricultural
wastes, the expediency of its use as biofuels has been substantiated. The most effective
in energy terms are grain crops (wheat, barley), which should be preferred in the pro-
cess of biomass creation.

management, energy potential, agricultural plants,
biomass, biofuel

Q10, Q40, Q42
INTRODUCTION

Keywords

JEL Classification

Modern, competitive economies justify the use of energy potential
of plants, which makes the basis for the economic development and
ensures the safety of the environment of each country. Sustainable
growth and the rise of living standards can be achieved through the
introduction of advanced energy technologies that successfully com-
pete in the global market. This is particularly relevant in the field of
environmental protection, being an important issue in the country’s
financial and economic security, since it will save energy and reduce
emissions of harmful substances into the environment. In this con-
text, among the immensely important issues are the formation of an
effective biofuel management system in Ukraine, the structural orga-
nization of the energy system elements in order to improve the state of
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the energy balance of the state, the increase of its financial and economic stability, the introduction of
advanced technologies and development of new types of fuel. All this determined the relevance of the
chosen topic of study and made it possible to sort out its subject, object, purpose and scientific novelty.

1. LITERATURE REVIEW

Among the scientists who appeared to be inter-
ested in the topic of the use of biofuel are Ladyka
(2009), Deliatkina, Shkvarnytska (2006), Bevz
(2007), Zabarnyi, Shurchkov (2002), Dolinskyi
(2006), etc. who applied various methodologies in
an attempt to assess the energy potential of agri-
cultural plants, having introduced their own ones.
Some scientists, including Davis, Boddey, Alves,
Cowie, George, Ogle, Smith (2013) focused their
attention on the development of energetic man-
agement system, having compared the experience
of different countries in the context of energy po-
tential. The aforementioned scholars mainly con-
sidered the possibilities of saving natural and fi-
nancial resources. However, the issue of assessing
the energy potential of agricultural plants was not
given enough attention as plants should be con-
sidered separately depending on the region. All
this served the basis for this study. The purpose
of the study is to assess the energy potential of
Ukrainian crops (on the example of the Lviv re-
gion), which will reduce the energy dependence of
Ukraine on Russia and other countries and will
serve as a basis for improving the national ener-
gy management system. There are also many rev-
elations in the field of management; in particu-
lar, those of the foreign authors such as Gulshan
(2011), Deslandes (2014), Holmes (2012), Harper
(n.d.) mainly concern the methodological founda-
tions of the development of the state management
system, however, the energy component is investi-
gated in them insufficiently.

According to Deviatkina and Shkvarnytska (2006),
the future of energy management is directly relat-
ed to the use of alternative energy sources, such
as energy of biomass, sun, wind, seas and oceans,
Earth’s warmth, biological photosynthesis, etc.
The authors give examples and introduce princi-
ples of how to operate electric power plants using
alternative energy sources (AES). Moreover, they
highlight the main environmental problems asso-
ciated with the use of AES. This same idea found
its support in the scientific works of Ladyka (2009),
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in which the author presents the results of a com-
prehensive study of the present state of the bioen-
ergy potential of the forest-grassland and Polissya
zones of Ukraine on the example of the Sumy re-
gion. In the paper, the author considers the main
technologies of obtaining and using bioenergy re-
sources, proposes methods for determining the
economic efficiency and analyzes the environ-
mental impacts of industrial production of bio-
energy. Moreover, the paper contains prospects of
energy consumption and development of bioener-
gy potential on the example of the Sumy region.

The idea to use agricultural plants as biofuels is
supported in the work of Bevz (2007), where the
author first analyzed the energy-ecological factor
of Ukraine’s economic development, its energy
efficiency and features of the development of
the fuel and energy complex. Unlike previous
scientists, the author managed to form an concept
of highly efficient power supply systems and
management of energy-intensive installations of
the mining and metallurgical complex, especially
the technological re-equipment of thermal energy.
In his work, Bevz (2007) paid special attention to
the problems of increasing energy efficiency of
the algorithms of central quality control of heat
release from the suburban combined heat and
pewer (CHP) plant, resource conservation in the
electric power industry, as well as technological
re-equipment of the control systems of the
regimes of the combined power system of
Ukraine. The author gives a general description
of the use of non-traditional and renewable
energy sources and analyzes the peculiarities of
wind, solar, geothermal energy use, as well as
sheds light on biomass energy, small rivers, off-
balance sources of energy and energy resources
of the environment. The author proposes ways
to increase the efficiency of energy development
of non-traditional and renewable sources;
he considers relevant legislative, regulatory
and normative support that makes his work
outstandingly invaluable. This study is mainly
focused on the technical side of the introduction
of energy efficient management.



As for the development of the energy manage-
ment system in Ukraine, Zabarnyi and Shurchkov
(2002) conducted a research, in which the authors,
using their own developed methodology, calculat-
ed the promising and technically accessible poten-
tial of these energy sources, the expected power
of heat and power generating units, fuel economy,
which can be obtained in the conditions of their
use, as well as defined increased technical-eco-
nomic indicators of energy generating units using
non-traditional energy sources. It was this work
that enabled us to form a new vision for the de-
velopment of the energy management system in
Ukraine.

However, a comprehensive vision of the problem of
energy management, namely the implementation
of the national strategy for its development, was re-
flected in the work of Dolinskyi (2006). The author
focused on energy efficiency, in particular, on the
history of the problem, considering the dynamics
of energy intensity indicators of the national econ-
omy of Ukraine, directions of potential energy sav-
ing measures in the branches of economy and in-
dicators of their efficiency, as well as features of the
Ukrainian fuel and energy complex, its fuel and en-
ergy balance and energy supply. The main tools of
state energy saving management are considered in
the paper. In particular, it mentions the state pro-
grams in this sphere, questions of standardization
and rationing of fuel and energy resources expens-
es, the nature of control functions by the bodies of
the State Inspectorate for Energy Conservation, as
well as the features of energy conservation at the
regional level. The positive point is that Dolinskyi
(2006) analyzed the state of regulatory and legal
maintenance of energy saving and perspective di-
rections of its development, considering features of
conducting of energy saving policy in the budget
and communal sphere.

All these scientific researches have become the
markers of the scientific search, having allowed to
outline the main tasks of the work, to form the ur-
gency, the subject and object of further research
on the assessment of the energy potential of agri-
cultural plants with the aim to develop the state
system of energy management in Ukraine.

The works of foreign scientists made it possible to
form a fundamental vision of the problem of en-
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ergy management. In particular, Davis, Boddey,
Alves, Cowi, George, Ogle, Smith, and Mark (2013)
developed energy management issues in terms of
bioenergy cultures.

The scientific value of the authors’ data perfor-
mance is the fact that it allowed to assess the bal-
ance of greenhouse gases and the potential for
lead management of seven different bioenergy
extraction systems in temperate and tropical re-
gions. According to the findings of these scientists,
the priority of land use, harvesting technology,
harvesting time and fertilization are among the
main managerial considerations that can change
the bioenergy balance of greenhouse gases from
positive to negative or vice versa. Despite the fact
that potential for lead management is essential for
many growing systems, there are some species, e.g.
soybeans, which have a low potential for bioener-
gy production. However, high-performance bio-
energy crops (such as corn, sugarcane, miscanthus
and rapidly growing tree species) have a number
of benefits. One can not but agree with this opin-
ion. The importance of scientific works of foreign
authors increases also due to the fact that they
consider the system of management of bionergic
potential in the complex with its development.
In particular, this thesis is supported by such
scholars as Dixon, Pagiola (2000), Kluster (1991),
Macko (1937), Middleton and Hawkins (1998),
Mieczkowski (1995), Panek (1939), McNeely and
Harrison (1994).

The purpose of the paper is to assess the current
energy potential of agricultural plants in Ukraine
on the example of the Lviv region. It appears to
be important to find new ways of its economic
evaluation and justification of of the ways to
develop the national energy management system.

2. RESULTS

Theissue of development of the energy management
system is becoming increasingly relevant in
Ukraine, especially in view of the rich experience
of the developed countries of the world in this
area. Energy management is usually understood
as an activity aimed at ensuring the rational use
of fuel and energy resources at an enterprise or in
municipalities, which can significantly optimize
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energy consumption (Main Statistical Office in
Lviv region; Institute of local development, 2013;
Dubrovin, Holub, Drahniev et al., 2013; State
Statistics Committee of Ukraine, 2012; Energy
strategy of Ukraine until 2030; Ladyka, 2009;
Deviatkina & Shkvarnytska, 2006; Bevz et al,
2007; Zabarnyi & Shurchkov, 2002; Shydlovskyi,
2001; Dolinskyi et al., 2006; Davis, Sarah et al.,
2013; Sheliag-Sosonko, Andrienko, & Udra, 1979;
Verkhovna Rada of Ukraine, 2004; Thorsell, 1982).

However, according to the authors of this study,
this concept is much wider.

Unlike the traditional understanding of the term
“energy management”, the author’s one relies upon
the fact that it is a complex system of state organ-
izational mechanism, which should be based on
stimulating economic instruments for the intro-
duction of innovative types of fuels with restor-
ative potential, especially of agricultural plants
(wheat, rye, corn, etc.). Such definition will al-
low to from an updated methodology of the state
power potential management system as the basis
for the development of the energy management
system.

Ukraine belongs to energy-deficit countries, which
meets its fuel and energy needs at the expense of
its own resources by less than 50%. The energy in-
tensity of the gross domestic product in Ukraine
is now more than twice the energy intensity of the
one of industrialized countries and continues to
grow. Therefore, the strategic line of state policy
on economic and social development is increasing
energy efficiency, which provides high economic
efficiency (Energy strategy of Ukraine until 2030).
This policy is implemented through the develop-
ment of new energy-saving, low-waste and non-
waste technologies, efficient systems and means
of control over energy consumption and environ-
mental protection from pollution, organization
of integrated energy and economic management
(Verkhovna Rada of Ukraine, 2004; Mieczkowski,
1995; Kutsyk, Vasyltskiv, Sorokivskyi, & Sorokivska,
2015; Deslandes, 2014; Holmes & Leonard, 2012).

Implementation of such policy is impossible in the
absence of specialists in the field of energy saving
who can develop and implement the directions
of development of society and economy, aimed at
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stabilization and reduction of energy consump-
tion. Therefore, the training system of engineering
and scientific personnel should be focused on such
development of energy and production of the fu-
ture, which provide the optimum amount of gen-
eration, distribution and consumption of energy.
So far, a specialist in energy management should
meet these requirements. To do this, they must
have a broad basic, scientific and practical train-
ing, a deep knowledge of the basics of energy; be
able to make optimal managerial decisions on ef-
fective energy consumption, use advanced meth-
ods of forecasting, planning, accounting, control
and analysis of energy consumption of production
systems; to carry out consulting services for the
development and implementation of energy sav-
ing programs and the launch of the energy man-
agement system; be able to conduct inspection,
examination and energy auditing of production
systems on energy efficiency, integrated study of
the energy market; assessment and formation of
energy policy; to have the basics of market econ-
omy and economic strategy, economic thinking,
ability to business communication, entrepreneur-
ship and commercial activity; have skills in edu-
cational and organizational work (Dolinskyi et
al., 2006; JUCN, 1994; Holmes & Leonard, 2012;
Melling, Joseph; McKinlay, Alan, 1996; Stoner &
James, 1995; Yakymchuk, 2014).

The issue of assessing the energy potential of terri-
tories makes scientific and practical interest. In this
study, the authors propose to determine the energy
potential of the state in three directions: the gen-
eral (estimated, maximum, which can be achieved
by burning all agricultural waste), technically fea-
sible (which can be achieved when the losses of ag-
ricultural crops during transport, biting straw, etc.
are taken into account) and economically expedi-
ent (optimal) for each region (district) of Ukraine
being considered separately. Given the obtained
regional values, it is necessary to calculate the bio-
energy potential of Ukraine by the method of sum-
mation. In this study, the calculation is done on the
example of the Lviv region. Based on the statisti-
cal data for 2016 received from the Lviv Regional
Department of Statistics the calculation of the en-
ergy potential of primary agricultural wastes on an
example of grain crops in this paper is based on
the statistical values of gross collections of wheat,
barley, other grain crops (1428.84 thousand tons),
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Table 1. Production of the main crops (in centners) in the Lviv region for the period 20102016

Source: Author’s summing up on the basis of Main Statistical Office in Lviv region, State Statistics Committee of Ukraine (2012).

Cereals and legumes

Year (i']v::%:;t?rﬁgﬁr Sl:'(§;r Sunflower Soy Rac%elzznd . Potato Vegetables F’%’éﬁ'i:'s‘d

2010 62265 5295.1 439 9722 12587.9

2011 9616.0 6737.5 127 863.2 18248.6

2012 10656.6 8344.7 1742 12237 18307.7

2013 11861.2 6537.4 273.6  1537.2 15734.2

2014 142189 7808.2 484.5 & 1572.0 17089.3

2015 136633 5829.7. 7609 1412.0 16224.7 Qe
2016 14288.4 6778.5 S 11144 1 1183.3 16188.6 1076,3

rape (118.33 thousand tons), corn for grain (505.6
thousand tons), sunflower (67.62 thousand tons) in
the Lviv region (Table 1).

The calculations are based on a methodology for as-
sessing the energy potential of biomass, proposed
by the United States Agency for International
Development (USAID) (Institute of local develop-
ment, 2013). The main purpose of this technique
is to substantiate the technical and economic effi-
ciency of the use of agricultural crop waste as bi-
ofuels. Currently, the search for alternative fuels
in the context of a shortage of fuel and energy re-
sources is becoming more urgent and is capable of
ensuring a higher level of energy independence of
Ukraine from neighboring countries.

This assessment of technically achievable energy
potential of straw of technical and cereal crops is
carried out on the basis of the following assump-
tions (Thorsell, 1982; National Research Council,
National Academy of Sciences of USA, 2004;
Whittaker, 1972; Williams, Humphrics, & Araujo,
1999; Yakymchuk, 2013, 2014):

1) calculation is made on the main types of crops,
namely wheat, other grain crops (rye, barley,
oats, millet), corn for grain, industrial crops
(soybeans, sunflower), cereals (buckwheat,
rice), leguminous (pea);

2) the straw obtained is pressed and burned in
boiler houses, heat generating units, which
means that only heat energy for the heat sup-
ply system is produced.

The volume of waste is calculated using the coef-
ficients set for different crops (Table 2). In partic-
ular, such coefficients are established as the ratio

of dry weight of terrestrial residues to the mass
collected with the moisture content of the soil.
Based on the data obtained from the Ukrainian
Academy of Agrarian Sciences and other sourc-
es (Dubrovin, Holub, Drahniev et al., 2013; State
Statistics Committee of Ukraine, 2012; Energy
strategy of Ukraine until 2030), the volume of
straw, for example, for wheat can be calculated
as follows: 1428.84 thousand tons * 1.0 = 1428.84
thousand tons. For other cultures, we expect the
volume of waste to be similar in the same way as
the product of the statistical values of the yield
of the main types of crops in thousand tons, as
shown in Table 1, and in accordance with the set
values for straw output.

Table 2. The value of the straw output coefficient
for cereals

Source: Compiled by the author according to Institute
of local development (2013).

No The name of the The value of the straw
agricultural crop output factor, Kr
.... 1 iWheat o 1o
,,,, 2 Barley o .08
3 Othercereals &+ o
,,,,, 4 iRape o 200
5 i Corn forgrain L 1.3
6 : Sunflower 1.9

The calculated waste volume for the abovemen-
tioned crops is theoretically feasible potential of
biomass available for energy production. The tech-
nically feasible and economically feasible potential
will be determined with the use of the factors of
technical accessibility and energy use.

The general formula for assessing the economic
potential of waste products of a particular agricul-
tural crop is as follows (Institute of local develop-
ment, 2013):
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f)e:Cr.Kr.Kt'Ke.Kce’ (1)

where P - economically feasible potential, thou-
sand tons; C_ - gross collection of agricultural
crop, thousand tons; K, - the coefficient of waste
that differs in various types of crops; K, - the co-
efficient of technical availability of agricultural
waste, which characterizes the amount of straw
that can be obtained under the existing technol-
ogy of harvesting crops. According to the data of
the State Statistics Committee of Ukraine, this
indicator is adopted as 0.8 for the natural condi-
tions of Ukraine (Dubrovin, Holub, Drahniev et
al,, 2013); K, - utilization rate of waste; K, — co-
efficient of conversion in conventional fuel.

If in the formula (1) the coefficient of technical
availability of agricultural waste K, and utilization
rate of waste K, are not taken into account,
theoretically possible biomass potential can be
found. If the coefficient of technical use K is not
considered, technically desirable potential can be
figured out. If the coefficient K_is not taken into
account (coeflicient of conversion in conventional
fuel), all the figures are to be got in physical units
(thousand tons). As the research shows, the obtained
values of the theoretical, technical and economic
potential differ significantly among themselves. In
particular, if the theoretical potential is taken for
100%, then, the technical is 60-80% of the theoretical,
and the economic - 60-80% of the technical.

The coefficient of energy use of straw K, has its
own peculiarities. It depends on the needs of
agriculture. In particular, part of it is spent on
the needs of cattle (large cattle) — on litter and
roughage; part is used as organic fertilizer and

part for energy production. Thus, the size of the
energy utilization rate of straw K varies from year
to year, depending on the ratio of grain crop yields
and cattle and pigs population. Calculation of the
value of this indicator for Lviv region in 2016 is as
follows:

@

H_ - volume of excess straw, which can be used
for energy production, thousand tons; Q. - total
volume of technically accessible straw of grain
crops, thousand tons.

Excess straw that can be used to produce energy
is calculated as the difference between the total
volume of technically available straw of cereals and
the amount of straw needed for cattle needs. Using
the data from official statistics on the number of
livestock of cattle in 2016 (203.4 thousands of
heads) and pigs (348.6 thousands of heads) (Main
Statistical Office in Lviv region), the norm of
straw consumption per animal (correspondingly,
0.9 tons, 365 kg per year) (Institute of local
development, 2013, p. 13), the expected amount
of excessive straw that can be used for energy
production can be calculated as follows:

H, =1428.84 thousand tons —
(203.4 thousands of heads- 0.9+
+348.6 thousands of heads-0.365) =
=1118.541 (thousand tons).

Thus, the coeflicient of energy use of straw K, is:

K - 1118.541 thousand tons

.= =0.78.
1428.84 thousand tons

Table 3. Calculation of the coefficient of conversion factor into conventional fuel

Source:

Calculated by the author on the basis of Institute of local development (2013).

No agpicuttural crop Heat of combustion (M) / kg)  T"® V3UE 2L U conVersion factor
1 Wheat 17.2 0.59

2 Barley s 0.54

3 Other cereals 10 0.51

4 ”Rape 175 o

5 Corn for grain RREP 2N 0.47

6 Sunflower A 0.47

7 ~ Sunflower husk 160 0.5
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Table 4. Calculation of energy potential (P_) of agricultural waste in the Lviv region for 2016

Source: Author’s calculation.

. . The
. oefficient . . . . . . .
Gross Theoretical C . i Theoretical icoefficient: Technical iCoefficient Economic
; i Straw .+ iof conversion: . : : o : .
Cron amount, | L o potential, factor in potential, : of | capacity, | of energy | capacity,
P thousand P thousand . thousand : technical : thousand | use of : thousand
ratio, K conventional et
tons, C r tons tons availability:  tons straw, K : tons, P
r fuel, K e e
t of waste, K
Wheat 80728 . 1.0 . 807.28 0.59 476.29 0.8 381.03 . 0.78 297.20
Barley i.261.77 08 209.42 0.54 113.08 0.8 90.46 - 0.78 72.36
Other
crerrearlsr 7 ;”35797.79”: 7 1.9 77777 3597? 051 18349 B 08 14679 ”0.7787 114,47179””
Rape { 11833 ¢ 20 ¢ | 236.66 0.60 141,99 0.8 113.59 1.0 13.59
gcr‘;m for 276.98 1.3 360.07 0.47 169.23 0.8 135.38 0.7' 94.76
Sunflower 6762 19 . 12847 . 047 6038 08 4830 100 4830
Total 1891.77 — 2101.69 — 1144.46 — 915.55 — 740.70

Note: * Data are taken from Institute of local development (2013).

According to the conservative approach, the value
is divided in half (since part of the straw remains
as organic fertilizer): 0.78/2 = 0.39.

In Table 3 the value of the conversion factor in
conventional fuel is given. It is the ratio of the
heat of combustion of a certain type of biomass
(M] / kg) to the heat of combustion of the conven-
tional fuel (29.3 MJ / kg) (Institute of local devel-
opment, 2013).

Since straw is one of the most important sources
of biofuels in Ukraine, which, along with other bi-
omass types, does not lead to an increase in green-
house gas emissions of carbon dioxide into the
atmosphere, it has a significant energy potential.
Calculations on the energy potential of different
types of crops in the Lviv region that are made in
this paper are summarized in Table 4.

So, the issues of energy management in Ukraine
are becoming more and more urgent. This term
under is traditionally considered as an activity
aimed at ensuring the rational use of fuel and en-
ergy resources, based on obtaining energy-tech-
nological information by recording, conducting
typical energy-technological measurements and
inspections, analyzing the efficiency of the use
of fuel and energy resources and introducing en-
ergy-saving measures. Currently, energy man-
agement is a mandatory element in the structure
of any enterprise, which aims to reduce energy
consumption through their effective use. Energy
management is an effective tool for increasing the

competitiveness of the enterprise by reducing the
cost of purchasing energy resources.

Implementation of the energy management system
at the enterprise is a widespread international
practice.Since2011, theInternational Organization
for Standardization has implemented the
ISO 50001 “Energy Management” standard. This
standard is intended to provide organizations
that have decided to make energy efficiency part
of their management system. The standard covers
the following actions (Mellin & McKinlay, 1996):

o  to assist enterprises in the process of organiza-
tion of more efficient use of existing energy-in-
tensive assets;

o to create transparency in the use of energy
resources;

o to facilitate the implementation of advanced en-
ergy management and strengthening of effective
energy management skills;

o  toassist in the assessment of objects in terms of
energy efficiency and prioritization of the intro-
duction of new energy-saving technologies;

o to ensure the basis for improving energy effi-
ciency throughout the production chain;

o toenable the possibility of integration with other

organizational management systems, such as en-
vironmental management and labor protection.
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ISO 50001 providesthebasicsthatalloworganizations e« to measure the level of energy efficiency
(Davis, Sarah, Boddey et al., 2013; Sheliag-Sosonko, increase;

Andrienko, & Udra, 1979; Verkhovna Rada of

Ukraine, 2000, 2004; Dixon & Pagiola, 2000; Phillips, e  to carry out an analysis of the effectiveness of
1998; JUCN, 1994; Kluster, 1991): the implementation of energy saving policies;

« todevelop a policy on energy saving; o to constantly improve the work of the energy
management system at the enterprise.
« toset goals and targets for achieving the goals
of energy saving policy; Today, certification for compliance with the re-
quirements of ISO 50001 is a significant step for-
« to use data to better understand energy con- ward in the way of energy efficient manufacturing
sumption and make decisions on these issues; in Ukraine.

CONCLUSION

The author’s interpretation of the term “energy management” as an integrated system of state or-
ganizational mechanism, which should be based not on policy-making methods, but on stimulat-
ing economic instruments and the introduction of innovative types of fuels with reducing poten-
tial, is widely examined in this study. Such definition will allow to form an updated methodology
of the state energy potential management system as the basis for the development of its financial
and economic security. The renewable energy sources, such as the sun, wind, and especially the
plant potential, will provide an economic component of the development of society in accordance
with the concept of sustainable development, and, thus, will have ecological strategic importance
and will contribute to the formation of an effective system of management of the energy potential
of Ukraine, especially in the current conditions of military and political instability.

As calculations show, the largest economic potential of biofuels is the waste of such crops as wheat,
other grain crops and rape. The economic potential is much lower than the theoretical and techni-
cal potential of biofuels, as it involves further losses in preparation for combustion (transportation,
drying, storage, stinging, etc.). It was confirmed by the calculations that the energy potential of
vegetative agricultural biomass of the Lviv region in 2016 was: theoretically possible — 2.1 million
tons of fuel equivalent, technically achievable — 0.915 million tons of fuel equivalent, and econom-
ically expedient — 0.74 million tons.

In conclusion, the expediency of attracting waste from agricultural plants of Lviv region as biofuels
is substantiated, given the significant economic efficiency. The most favorable culture in terms of
energy is the grain crops (wheat, barley), which should be preferred to create biomass. Others, such
as corn, are economically inappropriate, because additional costs are required for pre-drying the
stems of the plant before burning.

Consequently, the study confirmed the fact that in the Lviv region, there is sufficient energy poten-
tial of biomass to use it for the energy needs of both the region (district) and the state as a whole.
All these measures correspond to the state strategy for the development of the energy potential of
Ukraine. The calculation methodology is typical and should be used to assess the energy potential
of agricultural plants in other regions of Ukraine. The assessment of the energy potential of bio-
mass will create the basis for the formation of an effective energy management system in Ukraine.
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