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Abstract

Introduction. Today there exist alternatives to traditional energy sources available on the market. Their effective use depends on the
organizational measures taken by industrial enterprises. Therefore, the main problem related to the survival of business entities is
the implementation of the energy security strategy of the business.

Purpose of the article is implementation of innovative development of industrial enterprises in the conditions of energy crisis.
Methods. A systematic approach is applied to construct a universal model of industrial enterprises’ development strategy; an inte-
grated approach is used regarding the determination of industrial enterprises’ cooperation levels in the geographic regions. We have
applied the method of analysis to determine the alternatives of new energy sources, whereas the hypothetico-deductive method
was used to justify the results from the practical use of the enterprise model development strategy.

Results. Formation of industrial enterprises’ subdivisions on realization of the strategy of innovation development will make it pos-
sible to form information field for control of innovation process; to effectively finance the innovative activity of enterprises; to increase
financial resources intended for conducting the innovation activity of enterprises; to plan innovation development on the basis of the
financial possibilities; to ensure mobility of the industrial enterprise in the conditions of innovative changes; to improve the results
of financial and economic activity.

Conclusions. The use of a universal model of industrial enterprises’ development strategy on the basis of innovations and their
social significance will help: to formulate the objectives in the development field, to create a consistent process for the development
and adoption of administrative decisions; to define the requirements for implementation of strategic innovation planning; to create
economically viable associations of economic entities for the implementation of projects to ensure energy security.
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Ninbkosa O. 10.

KaHaMaaT eKOHOMIYHMX HayK, AOLEHT Kadeapy MEHEXKMEHTY Ta OnoAaTKyBaHHA,
HauioHanbHWIN TEXHIYHWIA YHIBEPCUTET «XapKiBCbKUIM MNONITEXHIYHUIA IHCTUTYT», XapkiB, YKpaiHa
BwxuBaHHA NPOMUCIIOBUX NiANPUEMCTB YKpaiHW 3a YMOB eHepreTU4HOi Kpusmn

AHoTauifa. Y cTatTi npoaHanizoBaHO MpouUec MOAENOBaHHA iHHOBAUIMHOrO MEHEIXXMEHTY ANA 3AINCHEHHA NPOMUCOBUMM
nignpuemcTeamm ecpeKTUBHOI AiANbHOCTI 32 YyMOB eHepreTU4HOI Kpnaum B YKpaiHi. Ha ocHOBI cMcTeMHoro nigxoay 3pobneHo Buc-
HOBKMW LOA0 MOCMiAOBHOCTI 3ax0AiB AnA 3abes3nevyeHHA eHepreTudHoi 6e3nekyn npoMucrioBux nignpuemcTts. PopmyBaHHA Ha
NPOMMCNOBUX NiANPUEMCTBAX NiApo34iNiB Woao peanisauiji cTparerii iHHOBaUIMHOrO po3BUTKY A03BONUTL: cchopmMyBaTu iHhop-
MauiiHe none AnA ynpaefiHHA iHHOBaUiHMMK npouecaMmu; eheKTUBHO ynpaBnATK (DiHAaHCYBaHHAM iHHOBALUIMHOI AiANbHOCTI
niaNPUEMCTBA; CNPUATH 36iNMbLUEHHIO KOLITIB AJ1A NPOBEAEHHA iHHOBALIMHOI NONITUKK; NiaHyBaTh iHHOBaLNHWA PO3BUTOK, BU-
X04AYM 3 (DiIHAHCOBUX MOXIMBOCTEW; 3a6€3Me4nTi MOBINbHICTL MPOMUCIIOBOrO MiANPUEMCTBA B YMOBAX iHHOBAUIMHMX 3MiH; Mno-
KpawwmTn PiHaHCOBO-EKOHOMIYHI pe3ynbTaTu AiAfbHOCTI.

Knto4yoBi cnoBa: cTpaTeria BUXNBaHHA; eHepreTnyHa Kpuaa; po3BUTOK MPOMUCIOBOrO NiANPUEMCTBA; CUCTEMHWUIA Niaxia; oxe-
pena eHeprii.

Jlnnbkosa E. 10.

KaHamaaT SKOHOMUYECKMX HayK, AOUEHT Kadeapbl MeHeAXXMEHTA U HANOrooboXKeHWA,

HauvoHanbHbIN TEXHUYECKUIA YHUBEPCUTET «XapbKOBCKUA NOMUTEXHUYECKUA MHCTUTYT», XapbKoB, YKpanHa
BbhkuBaHMe NPOMbILWIEHHbIX NPEANPUATANA YKpauHbl B YCNIOBUAX 3HEPreTUHEeCKOro Kpusuca

AHHOTauuA. B cTaTbe npoaHananpoBaH NPOLECC MOAENMPOBAHMA UHHOBALMOHHOTO MEHEIXKMEHTA AJ1A OCYLLECTBIIEHUA Npo-
MbILLMIEHHBIMUY NPEANPUATUAMM 3EKTUBHOM AEATENBHOCTM B YC/TIOBUAX SHEPTreTUYECKOro Kpuanca B YKpauHe. Ha ocHoBe cu-
CTEeMHOro noaxoJa cienaH BbIBOA O NMoCneA0BaTENIbHOCTY MEPONPUATMIA MO 06ECTIEYEHNI0 IHePreTUHEeCKOo 6e30MacHOCTM Npo-
MBbILLSIEHHbIX MpeanpuATWiA. PopMUpoBaHME Ha MPOMBILLIEHHbIX MPeANPUATUAX NoApasAeNieHnil No peanu3aumn cTpaTeruu
VHHOBALMOHHOIO pasBuUTWA NMO3BOSIUT: CCHOPMUPOBATL MHPOPMALMOHHOE Mosie ANA YNpaBneHnA NHHOBALMOHHBLIMU npoLecca-
Mu; 3chheKTUBHO ynNpaBnATb (PUHAHCUPOBAHNEM WHHOBALWIOHHOW AEATENbHOCTY NPeanpUATHA; YBENUYUTb (PUHAHCOBLIE pe-
CypCbl AS1A NPOBEAEHUA MHHOBALMOHHOW MOMMTUKM; NNaHUPOBaTh MHHOBALMOHHOE pasBuTHe NCX0AA U3 (OMHAHCOBbLIX BO3MOX-
HOCTEN; 06ecneynTb MOBUMBHOCTb MPOMbBILEHHOMO MPeAnpPUATUA B YCMOBUAX WHHOBALUMOHHBIX W3MEHEHWR; YnyuyllnTb
pesynbTaTbl (PUHAHCOBO-3KOHOMUYECKOWN AEATENIbHOCTU.

KnioyeBble cnoBa: cTpaterna BbKMBAHUA; SHEPreTUYECKUIA KPUSWC; Pa3BUTME MPOMBILLSIEHHOTO NPEANPUATUA; CUCTEMHbIN
MoAxo.4; UCTOYHVKMN 3HEPTUN.

1. Introduction. The amount of fossil fuels (coal, natural positive result. So, today, the following sources of renewable
gas and oail) is limited in nature. The dependence of industrial energy are being explored:
enterprises on fluctuations in energy prices is becoming a more 1. Solar energy (solar photovoltaic panels). Advantages:

difficult problem. The search for new sources of energy gives a renewable, environmentally friendly, can be recycled into heat
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and electrical energy. Disadvantages: dependence of the inten-
sity of solar energy from daily and seasonal rhythm, the need
for large areas for the construction of solar power plants, use of
toxic substances in the manufacture of photovoltaic cells for
helium systems, the problem of their disposal. In Ukraine, the
solar power plants (SPP) are: SPP «Danube» with a capacity
of 43 MW (as of 2012), 80 acres located near the village of
Dalinovka, Odessa region; SPS «Danube» with a capacity of
42,95 MW (as of 2012), 80 acres located near the village of
Starokozache, Odessa region, occupies; SPS «Skadovsk» with
a capacity of 9.8 MW (as of 2013), 20 acres located near the
village of Azure, Kherson region.

2. Wind energy. Wind power leads to an air wheel, this
movement is transmitted to the rotor of the electric generator.
Advantages: an inexhaustible source of energy; there is no en-
vironmental pollution. Disadvantages: non-permanent capacity
of the wind, low power air generators, noise, high cost.

3. Geothermal energy (volcanic areas, hot water and
steam). Advantages: renewable; independence from time of day
and time of year; environmentally friendly; can be recycled into
heat and electrical energy. Disadvantages: thermal water is
highly mineralized and rich in toxic compounds that prevent dis-
charge to surface water bodies, and this requires re-injection to
the aquifer, which leads to higher expenditure; seismologists
believe that intervention in the deeper layers of the Earth could
trigger earthquakes.

4. Hydrogen energy. The main reserves of hydrogen are in
water. Advantages: the emission of the engine that runs on
hydrogen (water) is absolutely clean. Disadvantages: difficulty
of separation of hydrogen and oxygen (there are two tech-
niques: heating and passing an electric jet through the water).
Finding a cheaper way of allocation are chemists’ physicists’
and biologists’ task.

5. Solar energy obtained in space. The outer atmosphere
reflects some of the sun’s energy. Therefore, there is a need to
place a solar power station in space to circle the earth’s surface.
Advantages: conversion of one form of energy into another is
accompanied by release of heat. Its release into space will
reduce the risk of negative influence on the atmosphere.
Disadvantages: «microwave radiation» affect the Earth’s ionos-
phere and many living organisms; high costs; the need for large
areas for placement of antennas.

6. Fusion energy from helium. Reserves of helium (from 3 to
10 million tons) were found in the surface layers of the lunar soil.
This isotope is very rare on Earth and is produced synthetically,
whereas 1t of lunar soil contains 0.01gr. of helium 3. It is easier
to obtain fusion energy with this isotope than with any other, e.g.
uranium. A few pounds of helium 3 will satisfy a year’s need for
of all humanity. Modern spacecraft can reach the moon during
the day and go back with 20 tons of helium 3. Advantages:
much smaller degradation of structural materials of the reactor
due to the decrease of radioactivity; additional generation of
energy; inactive starting materials that does not require addi-
tional security measures; radioactivity release during depressu-
rization of the reactor is equal to zero. Disadvantages: signifi-
cantly higher threshold temperature of the reaction; difficulty of
mining on the moon and export to Earth is expensive [9].

Consequently, there is an alternative to traditional energy
sources. However, their use requires a certain innovative algo-
rithm of action for the implementation of the energy security
strategy relevant to the management of industrial enterprises.

2. Brief Literature Review

The issues related to the present article have been stud-
ied by the following domestic and foreign scientists: Y. Samoi-
lenko, N. Hrihorchuk (2013); J. V. Prodan, B. S. Stohnii (2008),
A. J. Senkowski (2012), P. Drucker (2010, 2012), R. R. Blake,
J. S. Mouton. (2013), Karl Ludwig von Bertalanffy (1956).

The research of energy security can be divided into three
parts: the first one deals with the analysis of the stability of sup-
ply, prices, conflicts over energy transit (which contains a lot of
political questions); the second one is the forecast for economic
growth, energy consumption, diversification of energy sources
(optimization of costs in the world); the third one is the analysis
of global climate change. [1-14].
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But it leaves open the question of solving the problems of
energy security of industrial enterprises (providing mankind
with energy resources for economic and social development
taking into account environmental sustainability).

3. Purpose

The article aims at analyzing the implementation of innova-
tive development of industrial enterprises in conditions of ener-
gy crisis, determining the responsibilities of subdivisions
involved in the management and innovative development of
industrial enterprises, defining priorities for innovative develop-
ment of industrial enterprises in the conditions of the energy cri-
sis in Ukraine.

4. Results

The National Commission, which Performs State Regulation
in the Energy and Utilities on August 27, 2015 implemented the
Decision No 2229 About the Marginal Level of Natural Gas
Prices Settlement for the Industrial Enterprises, Households
and Other Economic Subjects in order to raise gas prices for
Ukrainian industrial enterprises to 6,600 UAH per one thousand
cubic meters. Such a price is unacceptable for the majority of
industrial enterprises in Ukraine.

It raises the issue of systemic reform of national industrial
enterprises. There is a need for a fundamental change in the
production technology due to the expansion of markets and
activities. The model of innovative development strategy of
industrial enterprises (management decision) determines the
sequence of possible states, which characterize the way of
achieving the development goals. The system approach will
allow us to determine actual ways and directions of the indus-
trial enterprises’ development model realization. Such an app-
roach is based at the understanding and taking into account the
key features of the systems, namely:

e The system consists of elements and interactions between
them.

® The system may be less than the sum of its parts, if some of
them belong to the other system.

* When an element belongs to several systems, its state in one
system may change when the state changes on the other sys-
tem.

® The state of the system is a function of the states of its ele-
ments, their interaction among themselves and with the envi-
ronment.

¢ Any system that exchanges with the environment is an open
system.

e The most important form of exchange between system and
environment is obtaining inputs and outputs.

e The system outputs can be positive-valued goods manufac-
tured or negative side effects.

e Forces in the external environment (external constraints) that
define the system, its inputs, methods of operation, methods
of evaluation outputs.

e Steady state determines a significant part of internal system
constraints.

* An open system can be artificially and conventionally closed
for purposes of analysis.

The level and composition of the studied system are chosen
by a specialist on the analysis of systems in accordance with
the set problem [8, 138].

A system approach to the modeling of innovative develop-
ment of industrial enterprises in conditions of energy crisis inc-
ludes such elements:

1) Analysis of the control object (the study of production
processes).

2) Establishment of management subjects and their rela-
tionships evaluating.

3) Non-hierarchic organizational principle implementation,
which allows to consider the innovative system of industrial
enterprise’s management as an advanced and open.

4) Analysis of environmental factors from the point of view of
their influence on the possibilities and the limits of development.

5) Identification of the steady states of the system, which
imposes restrictions on the level and the rate of permissible
variation as well as provides an opportunity to identify stability
factors that is the basis for further innovation.



6) Definition of the whole range of needs and functions of
the industrial enterprise’s management system in addition to
innovative development.

7) Systematization of the intermediate results of the indus-
trial enterprise’s activity (social values).

8) Software development updates based at economic infor-
mation of all the elements of the industrial enterprise.

The universal model of development strategy of the indus-
trial enterprises on the basis of innovations and their social sig-
nificance contains three main blocks:

1. The purpose of the industrial enterprises’ development:
e The growth of investment in innovation.
® Technological update providing.

e The constancy of energy security.

e The level of personnel training raise.

e Conditions of labor protection improving.

2. The sequence of innovation and managerial decision-ma-
king process development:

e Assessment the relevance of the objectives for each industrial
facility.

e Assessment the limitations for the development of internal
and external factors.

e Development of alternatives to achieve the selected goal.

e Evaluation and selection of effective alternatives.

¢ Realization of the best alternatives.

e Evaluation of the results of achieving the goal.

3. Requirements for strategic innovation plans of the enter-
prise:
¢ High social value of innovations and state compensation.
¢ Professional development of staff.

e Economic efficiency of strategic plans.

e Strengthening of control over observance of intellectual pro-
perty rights.

e Energy security of the industrial enterprise is the growth of the
social importance of this problem and the effectiveness of its
decision — from the fruitfulness of cooperation of industrial en-
terprises.

The interaction of industrial enterprises is complex and dif-
ficult to understand identify the main levels:

e The increase of the investment potential of the region.

¢ Establishing social balance.

* The office of energy security.

e Economic efficiency.

Proposals for the implementation of a universal develop-
ment model will include the project for the construction of
solar power plants in the industrial regions of the city of
Kharkiv.

For example, Ordjonikidzovskii district of the city of Kharkiv
corresponds to the initial conditions of cooperation of industrial
enterprises:

e the number (6 engineering companies: PJSC (public joint
stock company) «Kharkiv tractor plant», SE (state enterprise)
plant «Electrotyazhmash», PJSC «KhEMZ-IPEC», PJSC
«Kharkiv machines plant», PJSC «Kharkiv bearing plant»,
LLC (limited liability Company) «Ukrainian casting compa-
ny»);

e profitability (Ordjonikidzovsky district is one of the leaders in
terms of sales industrial production is 18.7 % in the citywide
total);

e the area (33,4 sg. km, or 11 % of the total area of the city, the
area of green plantings is 980 acres);

e industrial structure of the district: food industry — 7 compa-
nies; mechanical — 6 plants; construction of 12 companies;
printing and other types of activity — 5 enterprises [15].

There is a certain project limitation: according to the accep-
ted classification, the average annual total solar radiation in the
city of Kharkiv refers to the fourth zone, which is 1000 KWh
(sg. m/ year) [16]. The same indicators characterize are Central
European countries, which have successful experience of using
solar energy.

In Ukraine, there are companies that successfully imple-
ment these projects regarding the construction and mainte-
nance of solar power plants, namely: «Centre Climate Ukraine»
Ltd; «Renewable Energy Solution - Beyond Expectations»
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Group; «Active Solar» Company; «lechnonovator» Production
and Construction Company.

Solar photovoltaic panels can be placed on most of the
roofs of industrial buildings in Ordjonikidzovskii district of the
city of Kharkiv.

The initial budget for the implementation of the energy pro-
ject consists of monthly net income of each of the companies of
participants, the size of which will determine the participation in
the income from future receipts of electricity.

A solar cell with an efficiency of 15 % (1 kg of silicon) for 30
years can produce 300 MW per year, of electricity (similar to
that required 75 tons of ail).

The use of a universal model of development strategy of
industrial enterprises on the basis of innovations and their social
significance enables us to formulate development goals, to
establish a consistent process for the development and adop-
tion of administrative decisions, formulate requirements to the
strategic plans of the enterprise innovation activity. Practical
implementation of innovative projects on alternative energy
sources has certain stages:

a) creation of limited partnerships involving representatives
of industrial enterprises of certain territorial centers, the heads
of the existing energy companies, foreign consultants having
experience of implementation of alternative energy sources or
associations of industrial enterprises to implement energy pro-
jects (PJSC «Kharkiv tractor plant», SE plant «Electrotyazh-
mash», PJSC «KhEMZ-IPEC», PJSC «Kharkiv machines
plant», PJSC «Kharkiv bearing plant», «Ukrainian casting com-
pany» Ltd);

b) securing long-term contracts with the energy company
East RES (Regional Electric Networks) for Ordjonikidzovskii
district;

c) development of long-term plans for capacity growth for
new energy facilities (initial project to have objective economic
rationale for the merging parties for the implementation of new
energy projects, and planning for the next years are already tes-
ting different technical capabilities using your own technology);

d) meeting energy needs of certain regions at the expense
of alternative sources of energy and adjustment of programs to
support entrepreneurs, the implementation of energy projects
(inclusion of heads of Kharkiv region to coordinate energy pro-
jects in the region).

So, a systematic approach to the management of industrial
enterprise in the conditions of energy crisis through innovation
allows drawing conclusions on possible actions in this field:

The solutions for the industrial enterprise in the field of po-
wer pack contain many different approaches to the problems of
energy security management of an industrial enterprise. It re-
quires cooperation at all levels — from local to international. The
goals of energy security are not universal.

In order to achieve efficient results in the field of energy
security, it is required that the state keeps the main objective: to
improve energy efficiency and to help economic agents to make
right decisions.

The priority areas of innovative development of industrial
enterprises in Ukraine can be: organizational change of coo-
peration mechanisms between industrial enterprises of individ-
ual regions (for example, for construction of solar power plants);
upgrading of energy-efficient technologies of production; provi-
sion of a better service to consumers; development of effective
communication channels; cooperation of different sectors;
sourcing of better resources.

Mechanisms of interaction of industrial enterprises of indi-
vidual regions are the main reserve of overcoming the energy
problems. But any organizational education requires initial go-
vernment approval in the form of state support. The Union of
Kharkiv Region Entrepreneurs will make it possible to accumu-
late the necessary amount of funds needed for technological
renewal. The practice of using solar power plants in Germany
indicates a payback period of 10 years with a margin of 10%,
which requires the creation of certain industrial complexes. For
example, the city of Kharkiv has a strong potential of machine-
building enterprises (over 60). In business, there is a possibili-
ty of realization of projects of significant cost and payback pe-
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riod, which may also contribute to the implementation of social
problems of the region.

The principal obligations of subdivisions engaged in realiza-
tion of strategy of development are: construction of a database
on partner companies and organization among industrial enter-
prises; a systematic analysis of progress of technological pro-
cesses and their improvement; participation in curriculum deve-
lopment techniques; practical assistance to innovators; the
introduction of advanced achievements of science; experimen-
tal research works.

The basic skills of innovative staff development division of
the company are: the choice of directions of innovative activi-
ties; development of a selection system and rewards for inno-
vative ideas; calculation of the costs and effectiveness of in-
novative projects; conclusion of contracts with research
institutions; management of titles of protection for inventions.

The main purpose of the head of the innovation manage-
ment is the effective use of scientific, scientific-technical and
intellectual potential to obtain a new product, method of its pro-
duction and meet the needs of the society of competitive goods.

The essence of the innovation strategy of the industrial
enterprise is in its active influence on the market, and changing
internal factors in accordance with modern trends. In the current
economic conditions (globalization, the exhaustion of the possi-
bilities of extensive sources of competition, a clear segmenta-
tion of consumer markets and their individualization, limiting
price competition, a large number of high-performance manu-
facturers) implementation of the innovation strategy of the in-
dustrial enterprise is a necessity for its survival.

The main features of the growth of domestic industrial
enterprises are as follows: anticipating market changes; the
search for new market niches; the offer of innovative products;
the provision of existing products to add value. Effective imple-
mentation of the above possibilities in Ukraine includes: the
availability of scientific and technical infrastructure; the relevant
policies of the state.

The transition of domestic industrial enterprises to innovati-
ve strategy requires significant changes in the factors of the in-
ternal environment: corporate culture; the creation or use of exi-
sting research structures in the field of marketing and science;
the organization of the process of technology development and
adaptation; training of personnel.

To secure effective activity of industrial enterprises in condi-
tions of energy crisis in Ukraine, it is necessary to implement a
sequence of measures to ensure their energy security. The for-
mation of the industrial enterprises of the units to implement the
strategy of innovative development will allow: to form the infor-
mation field of management of innovation processes; effective-
ly manage the financing of innovative activity of the enterprise
and the region; to increase funding for implementation of inno-
vation policy; to plan innovative developments based on finan-
cial capacity; to ensure the mobility of the industrial enterprise’s
innovative changes; to improve financial and economic perfor-
mance.

5. Conclusions.

Implementation of a universal model of development stra-
tegy of industrial enterprises on the basis of innovations and
their social significance enables us to formulate development
goals, to establish a consistent process for the development
and adoption of administrative decisions, to formulate require-
ments to the strategic plans of the enterprise innovation activity.

Directions for further research: testing the model of strategy
of innovative development of industrial enterprises under the
condition of energy crisis in the country.
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