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USE OF ENERGY MANAGEMENT
AS A STRATEGIC DIRECTION OF
SUSTAINABLE DEVELOPMENT OF
AN ORGANIZATION

06’ exmom docridcenis € enepeomenedNcmenm, JisibHicms AK020 CRPAMOBANA HA 3a0e3NeUeHs PAUiOHAILHO20
BUKOPUCTANIS NATUGHO -EHEP2ZEMUUHUX PECYPCI8 HA NIONPUEMCMEE A0 6 MYHIUUNANIMEeMAX, W0 00360AE 3HAUHO
onmumisyeamu obcsizu enepzosumpam. [pu po3poduyi i enposadiceni cucmemu enepeomMeneorcMenmy opzanisa-
Uist MOJCEe SIMKHYMUCS 3 HUSKOIO NPOOILeM, HA AKUX XOmiLocs 6 synunumucsa doxaadwiwe. Ilepwa npobrema —
ue cymmesa eapmicmv KOHCANMUN206UX ma cepmudixauitinux nociye. I mym opeanisauis nosunna ois cebe
supiwumiL, AKUM cnocoboM eona 6yde Po3poObIAMU | BNPOBAVICYBAMU UIO CUCEMY, A MAKONC YU € HeOOXIOHICMY
cepmuixyeamu cucmemy MeneoNcMenmy i, SKuo maxa neobXionicmo €, mo 6 AKomy opzani (MiNCHAPOOHOMY
abo navionanviomy). JApyza npobiema — eidcymiuicmov ab6o HedoCmammus KoMnemenmuicms Qaxieyie y 2aaysi
enepeosbepecens ma enepeoedpexmuenocmi. Thems npobrema — naseuicmv ineecmuyitl 6 enepzosbepizaioui
mexnonozii. Yemeepma npobiema — <npoxoioones> CMasienis KepieHuumea KOMnanit 0o numans po3podxu ma
BNPOBAOHCEHHS CUCTEMU EHEPZOMEHEOHCMEHMY.

B x00i docnidicenis 6uKopucmosy8aiucs Mamepiaid Hympiunvol 36immocmi nionpuemMcms: 36imiu npo npo-
sedenns enepzemuunozo ayoumy, 0ami 3 enepzemuunux OAiLancie OKpemMux supodnuuux niopo3oinie, incmpyxuyii
ma cmpameziuni QOKYMeENM, enepzemuuna noimuka nionpuemMcmed.

Ilposiswu ananiz eupobuuyme eirexmpoenepzii ¢ 00’conaniii enepzocucmemi Yxpainu ma o6rpynmyeasuiu
HeoOXIOHICMb BUKOPUCTANHS eHePZOMEHEDNCMENMY, BCMANOBLENO, WO BUPOOHULMEBO elexmpoenepzii ¢ 06 ’cona-
niil enepeocucmemi Yepainu ¢ 2017 poui s6irvwunace na 2,5 % (na 1 mapo. 884,8 mmn. kBm-200) 6 nopisnusiui
32016 poxy — do 78 mapd. 345,8 man. kBm-200. Busnaueni nanpsamxu depaicasnoi niompumxu ¢ obiacmi enepzo-
sbepesicennsa i nidsuuienis enepeemuunoi egpexmusnocmi. /s sabesneuenns cmadbiivnoi exonomii eumpam na
eHepeemuuti Pecypcu 3anponoHO8aAna CMPYKMypa i 63aemo0isi e1eMeHmie eHePLoMeHeOHMEHMY sl NIONPUEMCTIE
31 CmpameziyHuM HANPSIMKOM PO3BUMKY. 3A60SKU UbOMY MONCHA O3 8eIUKUX QIHAHCO8UX 6mpam 00Csi2mu 3HAY -
HOL eKOHOMIL enepeii ma sMeHwumu He2amueii HacaioKu npu nozamniti pooomi onauo8aIbHUX CUCTNEM 6 CROPYOdX.
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2eMUYHL Pecypcu, enepeemudni sUmpamu.

1. Introduction

The problems of energy efficiency together with rais-
ing ecological safety of enterprises and increasing social
responsibility become the central object of studies of the
modern theory and practice of management of industrial
enterprises. The dynamics of introducing projects for rais-
ing efficiency in international companies grows every year,
spreading in such fields as projecting energy effective buil-
dings and facilities, elements of production infrastructure.
Introduction of such projects is also a priority direction
of activity for Ukrainian companies of different types of
economic activity.

The increase of urgency of energy saving and using
alternative energy sources, connected with global and local
resource crises resulted in forming the developed system
of international standardization in energy management. It
is directed on regulating and elucidating the content of
principles of building energy effective business-processes
and elaborating the rational policy of enterprises in the
field of energy management. Such system of standardiza-
tion may be considered as a base of realizing strategic
energy management at enterprises that is integration and

realization of energy effective solutions in the existent
strategy of enterprises.

Formation of the energy management system is a base
of the strategic direction of development of an organization
that is real for today for all spheres of Ukrainian economy.
Especially for such branches of industry as: energetic, oil
and gas, nonferrous metallurgy and many other energy-
consuming branches.

2. The ohject of research
and its technological audit

The object of research is energy management, which
activity is directed on providing the rational use of fuel-
energy resources at an enterprise or at municipalities that
allows to optimize volumes of energy consumption es-
sentially.

Energy management includes a set of arrangements,
directed on saving energetic resources:

— monitoring of energy consumption;

— elaboration of energy budgets;

— analysis of existent parameters as a base of forming

new budgets;
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— elaboration of the energetic policy;

— planning of new energy-saving arrangements and

SO on.

Together with positive moments from introducing the
system of energy management, an organization may face
a series of problems at its elaboration and introduction
that must be considered more detail.

The first problem is an essential cost of consulting
and certification services. An organization must decide for
itself, how will it elaborate and introduce this system (by
own forces or involving consultants). It is also necessary
to decide, is there a necessity to certify the management
system. There it must be warned that in Ukraine the best
way to prove the presence of the elaborated and intro-
duced system of energy management is a certificate of
correspondence, and if this necessity is present, which
body must do it (international or national).

The second problem is the absence or insufficient com-
petence of specialists in the field of energy saving and
energy efficiency. At solving it there are several ways:
teaching own specialists, involving consultants, involving
energy auditors and energy managers, benchmarking.

The third problem is investments in energy saving tech-
nologies. Elaboration of the system of energy management
itself, despite the high level of conduction, means nothing
without introduction. And introduction has a single aim —
to shorten energy resources consumption (at least in specific
expression). But introduction is connected with dismant-
ling an old equipment, purchasing and setting new one, its
checkout, starting and exploitation. Several moments must
be taken into account at solving this complicated task:

— term of investment payback;

— penalty for non-fulfilment of aims on shortening

consumption of energy resources (possibly even at the

level of state and regional programs that an organiza-
tion may be included in);

— image risks.

As it is shown by practice, this problem is a main one
at elaboration and introduction of the energy management
system, so formation of a budget (investment programs)
must be realized most detail with involving most competent
co-workers or even contracting organizations at its solving.

The fourth problem is the «cool» attitude of leaders
of companies to questions of elaboration and introduction
of the energy management system. It must be noted, that
successful introduction of the system of energy management
depends on a leaders’ position. Most often at conduc-
ting works on introducing any management system we
may observe the following picture. Leaders appoint an
executor (in the best case from the number of middle
link managers), gives him/her a function of managing
the system without additionally motivating, and the inte-
rest of high leaders to management systems is off at that.
It may be stated unambiguously, that this approach to
introducing management systems will give no results in
the middle- and long-term perspective. As it is shown by
practice, essential results may be achieved only at the
positive attitude of leaders and involvement of the staff.

3. The aim and ohjectives of research

The aim of research — to elaborate the system of energy
management at industrial enterprises that will favor realiza-
tion of energy efficiency principles at the strategic level.

The following tasks must be realized for attaining the
set aim:

1. To conduct the analysis of electric energy capacities
in the combined energy system (CES) of Ukraine and to
ground the necessity of using energy management.

2. To elaborate the structure and interaction of elements
of energy management for enterprises with the strategic
direction of development.

4. Research of existing solutions
of the prohlem

The world practice testifies that the growth of energy
efficiency is achieved mainly at the expanse of organiza-
tional changes in the system of energy economy manage-
ment that is at the expanse of improving the system of
energy management. Questions, connected with elaboration
of models and means of improving the level of effectiveness
of energy consumption at educational institutions under
conditions of the complex approach are considered in detail
in the modern scientific works of other specialists [1-3].
Especially, work [1] is devoted to the development of meth-
ods and models of assessing energy efficiency of budget
institutions taking into account the influence of weather
conditions and totality of actual exploitation conditions.
Work [2] offers the construction of the conceptual model
of managing processes of energy consumption and energy
saving in the field of education that provides separation
of three levels of management: branch — native — local.
The use of multi-criteria models and means of managing
energy consumption at educational institutions, offered in
work [3], allows to improve prognostication of results and
to make managerial decisions in the sphere of energy ef-
ficiency on-the-fly. That is why for solving questions of
raising energy efficiency at enterprises, the system of energy
management is introduced at enterprises, according to the
international standard ISO 50001 [4].

The system of energy management is an innovative
solution, directed on decreasing specific indices of con-
sumption of fuel-energy resources and optimal use of limi-
ted financial resources for realizing projects on raising
energy efficiency.

The system of energy management is a system of man-
agement, based on standardized measurements and check-
up, that provides such working mode, at which energy,
necessary for production only, is consumed. Energy mana-
gement is an instrument that provides company leaders
with continuous information about energy distribution and
consumption, and also about using energy for both produc-
tion aims and heating, and other non-production needs.

The system of energy management allows to trace
consumption of different types of energy and in such
a way gives a possibility to compare energy consumption
of production with indices of other enterprises, and also
to assess more precisely profits from possible projects on
energy saving.

The standard ISO 50001 helps organizations to elaborate
a strategy that allows to increase the energy efficiency,
to decrease consumption and to improve the ecological
component of activity. One of essential advantages of in-
troducing the system of energy management is also the
increase of investment attractiveness of a company [4].

Introduction of the standard must result in shortening
financial costs, hotbed gases emissions and other influences

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 3/5(41), 2018

23—)



MAKPOEKOHOMIKA:
( PO3BHTOK NMPOAYKTHBHUX CHM I PEFIOHANLHA EKOHOMIKA

I55N 2226-3780

on the environment by the systematic management of ener-
gy (energy management). Successful realization of the
strategy depends on involving all levels and functions of
management of this organization.

The standard ISO 50001 includes requirements to elabora-
tion and introduction of the energetic policy, aims, tasks and
plans of actions in the field of energy management, taking
into account legislative normative-legal acts. The standard will
be a base one for an organization of any type, together with
standards of the quality management system ISO 9001 [5]
and ecology management system ISO 14001 [6].

The functions of the system of energy management include:

— online control of energy consumption, volumes and
nomenclature of the output of products and other factors
that influence the value of energy consumption;

— determination of the normalized (planned) level of
energy consumption;

— comparison of actual and normalized levels;

— diagnostics of causes of exceeding the actual level
of energy consumption over the normalized one;

— forecasting of energy consumption;

— making online managerial decisions that provide the
decrease of energy consumption and management of proj-
ects for raising energy efficiency.

Work [7] is devoted to problems of the energy effective
functioning of production systems and using energy resources.
The sphere of strategic energy management remains little
studied, because most questions are solved within the inter-
national standard on energy management systems that only
regulates main principles of organizing business-processes of
energy consumption and energy saving [8]. Elaboration of
energy management system, based on the standard, taking
into account the specificity of one or another company, is
often simple [9]. At the same time the potential of strategic
energy management may be realized through the sphere of
managing the human capital of an enterprise at the expanse
of involving an intellectual and creative potential of workers
in solving tasks of energy saving [10].

The concept of energy management remains rather new,
and the literature has no common idea as to realization of
this instrument in the economical practice. That is why it is
necessary to explain the importance of energy management
for enterprises and organizations, to determine main arrange-
ments as to introduction of energy management systems.
It allows to increase the energy efficiency of enterprises.

5. Methods of research

The following scientific methods were used at the study:
— method of analysis at studying the essence of energy
management;

— method of classification at principles of activity
regulation in the field of energy saving and increasing
energy efficiency;

— method of structuring at studying production of
electric energy in the combined energetic system of
Ukraine in 2016-2017.

6. Research results

For today formation of the system of managing energy
consumption and energy saving processes (ESP) in the
educational branch of Ukraine is realized non-systematically
and is usually manifested as partial, non-coordinated solu-

tions in its separate elements. It is mainly caused by the
complexity of solved managerial tasks, incompleteness and
non-trustworthiness of information about energetic and
exploitation parameters of dependent objects.

Electric energy production in the combined energetic
system (CES) of Ukraine in 2017 increased by 2.5 % (by
1 bil 884.8 mil kW-hour) comparing with 2016 — to
78 bil 345.8 mil kW-hour. Nuclear power plants (NPP)
increased electric energy production by 13.5 % — to 45 bil.
617.1 mil. kW-hour. Especially electric energy produc-
tion at Zaporizhzhya NPP was 19 bil. 178.4 mil. kW-hour
(+33.4 % to January of 2016), Southern-Ukrainian —
8 bil. 366.3 mil. kW-hour (+6.4 %), Rivne — 9 bil.
706.1 mil. kW-hour (+3.5 %), Khmelnitsky — 8 bil.
366.3 mil. kW-hour (-2.5 %) [10].

Heat power plants (HPP) and also central heating and
power plants (CHPP) and cogenerating settings (CS) de-
creased production by 14.8 % — to 25 bil. 177.6 mil. kW-hour.
Including, HPP companies decreased production by 16.4 % —
to 19 bil. 453.9 mil. kW-hour, and CHPP and CS - by
8.7 %, to 5 bil. 723.7 mil. kW-hour [10].

Hydroelectric power plants (HEPP and HNPP) in 2017
increased production by 14.6 %— to 5.941 bil. kW-hour,
whereas block-plants decreased production by 4.9 %- to
721.9 mil. kW-hour. Electric energy production by alterna-
tive sources (WPP, SPP, biomass) for this period increased
by 14.9 % — to 888.2 mil. kW-hour. The share of NPP
in the structure of electric energy production was 58.2 %
(in 2016 year — 52.6 %), HPP, CHPP and CS — 32.1 %
(38.6 %), HEPP and HNPP — 7.6 % (6.8 %), block-sta-
tions — 0.9 % (1 %), alternative sources — 1.1 % (1 %).

Electric energy production in CES of Ukraine in 2017
increased by 2.5 % (by 276.2 mil. kW-hour) comparing
with 2016 — to 11.407 bil. kW-hour. At that the in-
crease of NPP production in 2017 was 23.5 % (by 1 bil.
280.6 mil. kW-hour) comparing with the previous year
with share 59 %, whereas HPP GC decreased production
by 23.4 % (by 987.4 mil. kW-hour) with share 28.3 %.
The heating energy output in 2017 year decreased by
5 % (by 668.8 thousand Gcal) comparing with 2016 year —
to 12 mil. 840.4 thousand Gceal. As it was informed, elec-
tric energy production in CES of Ukraine in 2016 de-
creased by 1.8 % (by 2.848 bil. kW-hour) comparing with
2015 year — to 154 bil. 817.2 mil. kW-hour. Including,
NPP produced 80.950 bil. kW-hour (-7.6 %), HPP GC —
49 bil. 902.3 mil. kW-hour (+1 %), CHPP - 6 bil.
709.3 mil. kW-hour (+10.4 %), HPP and HNPP — 9 bil.
118.8 mil. kW-hour (+33.9 %), municipal CHPP and block-
plants — 6 bil. 576.8 mil. kW-hour (+6.5 %), WPP, SPP
and biomass — to 1.560 bil. kW-hour (-2 %) [10].

The structure of electric energy production in CES of
Ukraine in 2016-2017 is presented in Table 1.

For providing the sustainable economy of costs for
energetic resources, it is necessary to introduce the system
of energy management in the management of energetic
economy of an enterprise that is rather successfully applied
in the world practice. Introduction of such systems at
foreign enterprises gives 5—15 % of economy of energetic
resources of enterprises of different profiles [1]. At the
same time energy management cannot by an occasional
arrangement, but needs continuous realization of arrange-
ments on energy saving, monitoring of achieved results
for realization of effective management of activity of an
enterprise in the sphere of increasing energy efficiency.
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Tahle 1
The structure of electric energy production in the combined energetic system of Ukraine in 2016-2017
Producers of electric energy ‘ 20186, 20186, shalje of total ‘ 2017, 2017, shar'*e of total .Ehange, Change,
mil. kW-hour production, % mil. kW-hour production, % mil. kW-hour %

NPP 40201.4 52.8 45617.1 58.2 5415.7 13.5
HPP GC 23271.3 304 19453.8 24.8 -3817.4 -16.4
CHPP and cogenerating settings 6271.7 8.2 5723.7 7.3 -548 -8.7
HPP 4418.8 5.8 5148.80 6.6 730 16.5
HNPP 765.4 1 791.2 1 25.8 3.4
Block-plants 758.7 1 7218 0.9 -36.8 -49
Alternative sources (WPE SPP, biomass) 772.7 1 888.2 1.1 1155 149
Totally 76461.0 100 78345.8 100 1884.8 2.5

Note: data are taken from [10].

The scientists in work [2] consider energetic management
as a multi-level system that includes energy production
and energy consumption management. They note that the
service of energy management, headed by an energy ma-
nager, is created at an enterprise. His/her functions include
management of functioning of the service and provision
of attaining planned effects of energy saving. At that the
service of energy management connects an enterprise with
inspections that supervise the effective use of energy re-
sources. They also note that organization of the energy
management service is the main task of state and region-
al management, and not a separate enterprise, and gives
a scheme of the multi-level structure of energy management.

Problems of increasing the effectiveness of activity of
organizations in the field of consumption of fuel-energetic
resources are rather actively discussed at the state level.
The increase of energy efficiency of Ukrainian economy at
the expanse of rationalization of energy resources consump-
tion, use of energy saving technologies and equipment is
one of main positions of the Energetic strategy of Ukraine
for the period till 2030, accepted in 2014 [10].

The state support in the field of energy saving and
increase of energy efficiency may be realized by the fol-
lowing directions:

1) favoring realization of investment activity in the
sphere of energy saving and increase of energy efficiency;

2) favoring elaboration and use of objects, technologies
with the high energetic efficiency;

3) support of regional, municipal programs in the field
of energy saving and increase of energy efficiency that
provide, especially, achievement of the highest purpose
indices of energy saving and increase of energy efficiency;

4) at realization of programs of stimulating produc-
tion and sale of goods, consumption of energy resources
may be inefficient. They have the high energy efficiency,
for providing them in amount that satisfy the demand of
consumers, at prohibition of limitation of production and
turnover of goods, analogous by the aim of consumption;

5) state support of programs of energy saving and in-
crease of energy efficiency may by realized, especially:

— by using stimulating arrangements, provided by the

legislation about taxes and dues;

— by compensating a part of costs for interest payment for

credits, loans, received in Ukrainian credit organizations.

This all proves the increase of the interest of Ukrainian
organizations in solving problems of energy efficiency by

elaborating and realizing such programs. At the same time,
these programs may be put in the base of formation of
the modern energy management system in an organization,
which functioning may later create a strong fundamental
base for the continuous increase of energy efficiency on
an organization.

In whole regulation of activity in the sphere of energy
saving and increase of energy efficiency is based on the
following principles:

1) effective and rational use of energy resources;

2) support and stimulation of energy saving and in-
crease of energy efficiency;

3) system and complex arrangements on energy saving
and increase of energy efficiency;

4) planning of energy saving and increase of energy
efficiency;

5) use of energetic resources taking into account resource,
production-technological, ecological and social conditions.

The named principles allow to determine that formation
of energy management system in an organization has the
brightly expressed strategic directionality, because this type
of activity is oriented on the sustainable improvement of
indices of energy efficiency and realization of principles
of sustainable development of an organization, based on
modern requirements.

The following methodology is offered for introducing the
principles of energetic management as a strategic instru-
ment of the sustainable development of an organization:

1. Control over energy consumption. Here it is neces-
sary to not only take into account initial parameters (con-
nection points of electric energy, heat, water), but also
connect resources consumption with the output of final
products (services).

2. Formation of offers as to investment in energy saving.
Most enterprises have own programs. There are programs
on energy saving or complex programs for increasing ener-
gy efficiency. They give a very good result, because the
rigid planning of activity, based on the present volume
of costs, is realized.

3. Realization of arrangements and support of con-
trol of energy efficiency. Because if this control is lost,
and leaders or responsible persons stop to manage energy
consumption systematically, an organization will step back
inevitably. It is necessary for preventing it:

a) to create a resource accounting system, including
separation of energy consuming objects in subdivisions —
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in such a way the full energetic model of an organization
with all energy-consuming power expressed will be received,
b) to conduct the primary energetic inspection, then
to conduct the energetic monitoring and to repeat the
energy inspection periodically;
¢) then technical-economic and financial calculations
must be done, and the list of investment arrangements,
necessary for further development, is created, based on them;
d) to plan electric energy consumption, taking into
account graphs of loading the equipment and other
important factors;
e) to use the optimal construction of agreements
on energy supply.

The level of energy consumption management gives
grounds to judge about the economy of energy resources
and efficiency of functioning of the formed energy manage-
ment system of an organization. It is necessary to provide
interaction of elements of this system at enterprises with
the strategic direction of development for creating the
effective energy management system. The structure of ele-
ments of energy management system and their interaction
is presented on Fig. 1.

/I Working group of energy management I\

Let’s note, that specialists in this field of activity |

Online control

Energy policy |

emphasize that Ukraine pays the very minimal atten-
tion to such important instrument of attaining the
sustainable development of an organization as energy
management, although it is already very efficient in

Introduction and exploitation of
energy management

the international practice.
The effectiveness and results of functioning of the

Planning of energy

Information exchange

management

energy management system depends on the level of
management of energy resource consumption of an
organization. That is why elaboration and introduc-
tion of the system must be grounded on the analysis
of a current situation, formed in an organization as
to attained results of managing such consumption.

The assessment of correspondence of an organization to
a concrete level, which characteristic is given in Table 2,
may be used for it.

Tahle 2

Levels of management of energetic resources

Management

Characteristic
level

Absence of the energy policy, energy management or any
formal delegation of responsibility for energy consumption.
An organization doesn't account energy consumption, doesn't
propagate energy saving among workers and doesn't invest
costs in increasing energy efficiency

Level 0

The energy policy is also absent (there is only a set of
recommendations, not fixed in written form). But there
are created elementary information systems, based on
accounting systems, low-cost arrangements are introduced,
unofficial contacts are used to propagate energy saving

Level 1

The energy policy is established by an energy manager,
or another specialist, responsible for this direction, but
is not accepted officially. Beports of purpose monitoring
are based on indications of commercial meters. Separate
workers are taught energy saving, and investment takes
place only at a short term of recoupment

Level 2

Is determined by the presence of the official energy policy
(but highest leaders are not interested in it). Investment in
the increase of energy efficiency is realized by the same
recoupment criteria than all other types of investments.
The program of «consciousness increase» is elaborated
for the staff

Level 3

The energy policy, plan of actions and regular analysis of
results are understood by highest leaders as a part of the
general strategy. The distinct delegation of responsibility
for energy saving takes place. There acts a comprehensive
information system that allows to set aims, to look after
consumption and to reveal breaches. There is conducted
the detail estimation of investments in all variants of new

Level 4

building and modernization

\ Checkup of energy efficiency |/

Fig. 1. The structure and interaction of elements of energy management

Analyzing the structure of energy management, pre-
sented on Fig. 1, we may note that strategic questions as
to setting and attaining energetic aims of an organization
are solved principally and most deeply at stages of forming
the energy policy and realizing strategic planning. Let’s
consider these moments more detail.

The energy policy of a modern organization is a formal
statement of leaders of an enterprise about the general
direction of actions in the field of energy saving, de-
crease of energy consumption of an enterprise and saving,
strengthening and development of energetic safety of func-
tioning of an enterprise, according to its strategic interests,
long-term aims and nearest tasks.

According to it, the energetic policy must include:

1. Leading aims (duties) on the continuous decrease
of energy consumption (increase of energy efficiency) and
SO On.

2. Resources, necessary for attaining set aims and tasks
of energy saving, increase of reliability, safety and quality
of energy supply.

3. Methods of attaining correspondence to legal duties,
taken by an enterprise in the field of energy saving and
energy safety.

Based on it, it may be assumed, that purpose criteria
of the energy policy are determined, based on requirements
of competitiveness by revealing best indices in analogous
enterprises that work in the same market sector. The im-
portant condition of choice and establishing of criteria is
also the depth of understanding of own internal problems
and some acceptable (safe) risk level. The important role in
determining purpose criteria is played also by the analysis
and determination of long-term duties and plans of the
development of an enterprise.

At industrial enterprises it is important to create
the principle of energy policy, aimed at coordination of
interactions between structural subdivisions for decrea-
sing energy resources consumption. It is expedient to
include representatives of the following structural subdivi-
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sions to the working group on elaboration of the ener-
gy policy:

1) division of economy and planning is responsible for
economic calculations as to decreasing costs for energy
resources and planning costs for realization of arrange-
ments as to decreasing energy consumption;

2) production-technical division, which competence
must include the plan of arrangements as to the effective
and rational use of energy resources;

3) main power engineering specialist — the function
of organization and control of arrangements of energy
saving must be within his/her responsibility.

The energy policy, elaborated and accepted by higher
leaders of an enterprise is a ground for deployment of
works on realization of the strategic planning of acti-
vity of an organization in the field of providing energy
efficiency of functioning for the long period. The plan-
ning of strategic directions of activity within functioning
of the energy management system in an organization is
attaining planned indices, calculated for the long period
by the division of economy and planning together with
production-technical services. The most important planned
index of the energy policy of an enterprise is an index
of energy consumption, because it favors the decrease of
energy consumption and saving costs from the realized
energy policy. For attaining the planned index of energy
consumption, members of the working group of energy
policy must be guided by the correspondent principle and
existent legislation in the field of energy saving. Taking
into account the current state and peculiarities of the

development of the modern Ukrainian economy, growing
role of alterative power industry, caused by the increasing
role and importance of ecological problems, and strategic
meaning of energetic safety for the economy of Ukraine,
the important role is gained by the development of the
methodology of management of the development of power
industry. It will allow to attain the qualitative increase of
the Ukrainian power industry and to create progressive
capacities on electric energy production. The methodo-
logy of managing the development of the power industry
branch, based on the state support, must be the complex
coordinated approach to the assessment, management and
planning of arrangements on providing the power industry
development under modern conditions under the influence
of internal and external factors (Fig. 2).

The structural transformation of the Ukrainian power
industry for attaining its development must be realized
under conditions of not only economic, but also ecological
and social crisis that determines the specificity of this
transformation, role and place of the state in the sys-
tem of providing conditions of the development of the
branch, economy and society in whole. Today economic
problems are solved most often not only without taking
into account ecological factors, social needs, including life
activity in normal ecological conditions, but also at the
expanse of over-exploitation of natural resources that is
extremely urgent for energetics. It conditioned the necessity
of elaborating a set of instruments for taking into account
ecological and social components at forming the mechanism
of state stimulation of the power industry development.
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Analysis of information about the current state of state support of the power industry development in the
context of tendencies and problems of development of the branch, completeness of attaining aims of the development;
revelation of problems, possibilities and preconditions of the development of the system of state support of the branch
Y J
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v A 4

Choice of objects that need state support according to the system of criteria

)

v

Formation and realization of the mechanisms of state support of the power industry development ]

Grounding of instruments of state support of the power industry development

)

v

Formation and realization of state purpose programs that favor the power
industry development

)

v

Management of the branch in the process of realization of programs of the power industry
development, revelation of parameters of state support of the development that need correcting

Attainment of aims of state support of the power industry development

Fig. 2. The structural scheme of methodology of management of development of power industry branch, based on state support
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For taking into account ecological and social components
at forming the mechanism of state support of the power
industry development, the author systematized instruments
of economic, ecological and social policy, regarding their
synergetic effect, according to laws and regularities of
functioning of the national economy.

The efficiency of state support of the power industry
branch development depends on balance of its structure
and efficiency of functioning of separate components. At
that the strategic paradigm of the power industry develop-
ment may be characterized by three key aspects:

1. Non-linearity of the development (linear develop-
ment may be observed at the short time interval only).

2. Multi-variant, alternative character of the develop-
ment (branch economic system passes through a great
number of bifurcation points, the change of a development
trajectory is possible in each of them).

3. Ability of power industry to the qualitative develop-
ment (accumulated indignations in the system may cause
a transfer from one level to another).

The effectiveness of instruments of providing the power
industry development is influenced by external (relative
to the branch) factors, among which, ones of the global
environment must be separated:

— globalization processes and competition at world

energy markets;

— crisis tendencies of the world financial system;

— change of the conjuncture at world energy markets;

— level of shading of the world financial system;

— transnationalization of economy.

7. SWOT analysis of research results

Strengths. Formation of the energy policy, based on
organizational moments, software and technical equipment
allows leaders of an enterprise to make decisions as to

managing energy resources, directed on decreasing fuel-
energetic resources.

Weaknesses. Ukrainian enterprises that are most con-
sumers of energy resources face an acute problem of effec-
tive management of their energy economies. That is why
it is necessary to create energy management services at
enterprises and to involve specialists of the correspondent
qualification for elaborating arrangements as to introducing
energy management systems that will allow to decrease
costs for using energy resources.

Opportunities. The problem of technical re-equipment of
enterprises and reconstruction is typical not only for Ukraine,
but for many countries with the continental type of climate.
In EU countries solving energy problems is one of first-turn
problems. The typical example is the development of Scan-
dinavian countries. According to plans of the development
of power industry in these countries for nearest decades, it
is provided that the increase of the energy efficiency level
at the expanse of investment in technique and technology
may be compared with increasing the energy efficiency level
as a result of arrangements, connected with EMS introduc-
tion. Thus, the base of successful functioning of an energy
effective enterprise is two components: at first, technical
one — proper equipment, technologies and infrastructure, at
second, managerial one — rational management of an organi-
zation. These two components determine an economic result
of activity of an enterprise and its investment attractiveness.

Introduction of energy management systems that cor-
respond to requirements of modern international standards
in Ukrainian organizations may create a completely effective
system that will provide realization of separate principles
of the sustainable development of an organization at the
strategic level.

Threats. The following risks and problems may be
separated among unsolved ones of the Ukrainian power
industry (Fig. 3).

[ Risks and unsolved problems of the Ukrainian power industry

J

their attraction

Insufficiency of investment resources for developing the branch and high requirements to terms of

Low attractiveness and risk of investments of foreign investors in the Ukrainian energy sector

industry, in partial

Insufficiency of institutional support of innovative activity in whole at the state level, in power

Imperfectness of the infrastructure of innovative activity

Dependence of the branch on a conjuncture of external markets and low competitiveness

Low productivity of labor and motivation are conditioned not only by the problem of low salary of
nroduction and auxiliarv staff. but also unsolved nroblems of the social sphere

of enterprises in the branch

Weak use of innovations and old main funds that essentially limit the possibility of the development

necessary credit costs and investments

Low capitalization of enterprises and weak financial management, problem of involvement of

Problem of insufficiency of qualified engineer staff

IR D U A A A

Insufficiently effective state control and problem of conflict of interests of owners, expressed in
increasing corporative conflicts, ineffective state management, corruption

Fig. 3. Problems that restrain the development of Ukrainian power industry
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The urgency of the problem of insufficiency of invest-
ment resources for the development of the branch and
requirements to terms for their attraction is conditioned,
in first turn, by the fact that, on one hand, formation
of investment resources is a financial base for realizing
a strategy of the development of both separate projects,
development programs and energy sector in whole. On
another hand, it is an independent block of this strategy
(financial one) that determines strategic purpose criteria
of choice and acceptance of an object of investments.

8. Conclusions

1. Having conducted the analysis of electric energy
production in the combined energy system of Ukraine
and grounded the necessity of using energy management,
it was established, that electric energy production in the
combined energy system (CES) of Ukraine in 2017 in-
creased by 2.5 % (by 1 bil 884.8 mil kW-hour) compar-
ing with 2016 — to 78 bil 345.8 mil kW-hour. Nuclear
power plants (NPP) increased electric energy production
by 13.5 % — mo 45 bil. 617.1 mil. kW-hour. Especially
electric energy production at Zaporizhzhya NPP was 19 bil.
178.4 mil. kW-hour (+33.4 % to January of 2016), Southern-
Ukrainian — 8 bil. 366.3 mil. kW-hour (+6.4 %), Rivne —
9 bil. 706.1 mil. kW-hour (+3.5 %), Khmelnitsky — 8 bil.
366.3 mil. kW-hour (-2.5 %). For providing the sustain-
able economy of costs for energetic resources, it is neces-
sary to introduce the system of energy management in
the management of energetic economy of an enterprise
that is rather successfully applied in the world practice.
Introduction of such systems at foreign enterprises gives
5-15 % of economy of energetic resources of enterprises
of different profiles [1]. At the same time energy ma-
nagement cannot by an occasional arrangement, but needs
continuous realization of arrangements on energy saving,
monitoring of achieved results for realization of effective
management of activity of an enterprise in the sphere of
increasing energy efficiency.

2. It was shown that the energy policy, elaborated and
accepted by higher leaders of an enterprise is a ground for
deployment of works on realization of the strategic plan-
ning of activity of an organization in the field of providing
energy efficiency of functioning for the long period.

The planning of strategic directions of activity within
functioning of the energy management system in an organi-
zation is attaining planned indices, calculated for the long
period by the division of economy and planning together
with production-technical services. The most important

planned index of the energy policy of an enterprise is an
index of energy consumption, because it favors the decrease
of energy consumption and saving costs from the realized
energy policy. For attaining the planned index of energy
consumption, members of the working group of energy
policy must be guided by the correspondent principle and
existent legislation in the field of energy saving.
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