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AHoTanist. MeToro HaNMCaHHs CTaTi € y3aralbHEHHS NMEPEAYMOB MiJBUIICHHS CHEProepeTHBHOCTI
Ha BITYM3HSIHHUX HpOMI/ICJ'IOBI/IX HI,Z[HpI/ICMCTBaX 3B€pHeH0 yBary Ha nepeunco;u/l 1 6ap €pru Ha JaHOMY
mnﬂxy BI/IZ[IJ'IGHO HpaKTI/I‘-IHl KpOKH HI,Z[BI/IH.ICHHSI eHepHOC(l)eKTI/IBHOCTl Ha BITYM3HSIHHUX IMIPOMHUCIIOBUX
Hl,Z[HpI/ICMCTBaX 3okpema, pO3IIIAHYTO 3acald  BIPOBA/UKEHHS CHEPI€TUYHOIO MEHE/KMEHTY Ha
Hl,I[HpI/ICMCTBaX y CHUCTEMU Ml)KHapo,ZIHI/IX CTaH,Z[apTlB SIKOCTI. BI/II[IJICHO MaKpoeKOHOMl‘{Hl Ba)KeJIl
CHpﬂMOBaHl Ha HIZ[BI/IH_ICHHSI eHepFOC(l)eKTI/IBHOCTl y HpOMI/ICJ'IOBOCTl

Kiarouosi CcJIoOBA: HpOMI/ICJ'IOBICTI: HlZ[HpI/IGMCTBa eHepFOC(l)eKTI/IBHICTB eHepFOCMHiCTB,
HeTpaI[I/IHII/IHl IDKEDCIIa eHepri'l', ACPKAaBHE pEryItOBaHHsA, CUCTCMHA SIKOCTI CHCPIrOMCHCAMIKCHT

AnHoTauus. llenpro HamucaHWsA CTaThU SBISETCS OOOOINCHHWE MPEANOCHUIOK TIOBBITIICHHUS
9Heprod(Hp(HEeKTUBHOCTH Ha OTEYECTBEHHBIX MPOMBIIUICHHBIX MPeAnpusaTHsx. OOpalleHO BHUMaHUE Ha
MperATCTBUA U 6apl>ep51 Ha JaHHOM 1IYTH. BI:I,Z[CJ'ICHI:I MNPpAaKTUYCCKUC IIaru TIOBBIIMICHUA
3H€pF03(1)(1)eKTI/IBHOCTI/I Ha OTCYCCTBCHHBIX IMPOMBIINIJICHHBIX MPCANIPUATHAX. B gactHOCTH PacCMOTPCHBI
IMPUHOUIIBI BHCAPCHUA SHCPICTUUYCCKOIO MCHCIKMCHTA Ha NPCANPUATUAX B CUCTECMbI MCKIYHAPOJIHBIX
CTaHAApTOB KadcCTBa. BBII[CJICHBI MAaKpOSKOHOMHUYCCKHUE pblYarv, HaIlIpaBJICHHBIC Ha IIOBBIMICHUEC
3Heprod3(hHEeKTUBHOCTH B MIPOMBIIIICHHOCTH.

KiaroueBble cioBa. MPOMBIIIJICHHOCTD, MPCANPUATH, 3Hep1"03(1)(1)€KTI/IBHOCTI>, OHCPTOCMKOCTD,
HCTPAAUIIMOHHBIC HUCTOYHUKU SHCPIrur, TroCyAapCTBCHHOC pPCETYJIHMPOBAHUEC, CHUCTCMaAa Ka4dCCTBa,
OHCPTOMCHCIKMCHT.

Abstract. The purpose of this manuscript is the generalimatiopre-conditions of energy efficiency
enhancement of domestic industrial enterprises. attention is paid to the barriers on this way. The
practical steps of energy efficiency enhancementl@mestic industrial enterprises are pointed aut. |
particular, the principles of power managementohtiction are considered on enterprises in the syste
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of international quality standards. Macro- and mé@onomic measures, directed at the enhancement of
energy efficiency in industry, are pointed out.

Key of words: industry, enterprises, energy efficiency, powendriness, renewable resources, non-
traditional energy sources, government controliesys of quality, energy management.

Introduction. The problem of natural resources exhaustion andeld access to energy recourses
touches all countries, what determines it as aajlgvoblem. On the other side, the high power-
hungriness of products caused such consequenceeffisiency of economy, not competitiveness of
products, small realization on world and internahrkets, expensesen an export, putting up the
ineffective enterprises. That is why, the questbrintroduction of energy efficiency policy, whidh
based on the tasks of the saving and rational udimmergy resources, became more urgent todag. Thi
requires clear vision of reasons of unsatisfacstyation in the field of energy efficiency, undersding
of barriers on a way to positive changes in thieation and connection of ways of activation of
processes of energy efficiency increasing. The iapextttention is paid to the problem of energy
efficiency in the industrial sector of domestic eomy. In fact, in modern conditions energy efficgms
one of indicators of industrial products compestiess, the criterion of industry innovative deveiept,
and economies of Ukraine as a whole.

The analysis of recent researches and publications. The question of the saving and the rational
using of the energy resources always stood nexthéo measures of intensification of economic
development. Today problem of energy using optitremais connected with energy efficiency (table. 1)
Ukraine was engaged in the energy efficiency indl@8ars, and the detailed report about the sitnatio
Ukraine in this sphere was published yet in 2004 Y&].

Key tasks of energy efficiency achievement in maloeconomy are determined in the legislation
that is called to regulate the question of eneffigiency in the domestic economy in accordancélie
European and world standards of energy efficie@e§][

Table 1 -The determination of energy efficiency

Determination Interpretation Sourge
- the effective using of fuel and energy resouisem such stages of if
cycle of products: planning and development of méedd requirements, 2]
development of products, production, control, tesind inspections,
exploitation, utilization
- state of the system, at what achievement of amasimplementation of [10]
its functions carried out at the minimum chargesrodrgy
- project which directed on reduction of energyszomption, namely:
reconstruction of networks and systems of suppljysding, and
account of consumption of water, gas, thermal dectric energy,
modernization of non-load-bearing constructions t@aetinologies of [3]
production processes.
Energy efficiency| - products or method, mean its productions whiavigie the rational
of production, use of fuel and energy resources by comparisothr ariants of the
technology, use or production of goods of identical consuragell or with
equipment analogical technical and economic indexes
- decline of consumption of energy without the ohecbf the use of energ
by a production and equipment, that the rationalaignergy resources [6]
and alternative energy sources is diminishing okga requirement in
energy resources after separate directions.
- description, which represents the relation ofulseffect from the use
of power resources to the charges of power ressuns@e-out with the [5]
purpose of receipt of such effect, in relation toducts, technological
process, legal entity, individual businessman
- the absolute or specific value of consumptioPBR (taking into
account their normative losses) is scientificalgunded on the [4]
production of unit of products (works, servicespay setting, which is
set normative documents
- "fifth tvoe of fuel". It. above all things, cargfattitude toward energy [8]
in any sphere and it harmless production.

(4%

Energy efficiency|

Energy efficiency|

Energy efficiency|
project

<

Energy efficiency

Energy efficiency

Energy efficiency|

Energy efficiency|

Considerable attention to energy efficiency as g factor of dependence diminishing from the
external suppliers of energy resources and ingrgasi competitiveness of domestic producers isrgive
in manuscripts of such scientists as S. F. Ermil, P. of Yaschenko, In. In. Grigorovskiy, V. M.
Geyec' [9]. The researches of Ukrainian energyciefiicy potential in industry and ground of measures
which ]vviII allow to overcome an unsatisfactory attion in this sector of economy are made in woiks [
11, 12].

In spite of increasing of energy efficiency in awlustrial sector, the economy of Ukraine remains
one of the most power-hungry in the world. The Pelmengriness of Ukraine exceeds the middle
analogical index of countries members of organiratof economic collaboration and development

62 ) ISSN 2409-0948. 2014. Ne 1(9)



EKOHOMIKA HA®PTOI'A30BOI'O KOMIL/IEKCY

(OECD), and in enumeration on the parity of puraigpower — in 3,2 times exceeds a middle index for
OECD [13, p. 17].

Researches of the Ukrainian experts [14] demoresthait in the case of energy efficiency increasing
in every sector of the Ukrainian economy to theelesf European Union, the energy consumption of
Ukraine would reduced twice for the maintenances$tent structure of economy. Potential of annual
energy-savings in agriculture, industry, buildingthe sector of services and housing sector makes
million t oil equivalent, that approximately 39 trakds of ni of natural gas correspondingly — more than
all import from Russia

The components of the general problem which were not solved before. It's worth mentioning that
deciding of problem of energy efficiency isn't ortlye measures of the macroeconomic regulation
(establishment of costs of power recourses consamptliversification of sources of supply, state
financing of the programs of capacity). Despite dbparate enterprises can not control a price erggn
resources, to influence on the policy of governnierihe field of energy capacity or global econotity,
can choose ways of energy effectiveness management.

Perfection of power resources management can grqwidfitability an enterprise by the maximal
using of traditional energy and assets of renewabérgy sources. This action can shorten bothahesv
of energy and volumes of its consumption. At theneatime, the question of domestic industrial
enterprises capacities increasing requires moraléegtconsideration. It's mean that the decision tha
make not only due to external possibilities butoals account of mobilization of internal barriers.
Consequently, the question of generalization airgfrand weak sides of energy recourses management
on the domestic industrial enterprises needs iitiaddl research.

The purpose of the article. The purpose of the manuscript is a determinadoneasons, which
caused low energy efficiency at industry, geneaditim of barriers that hinder the decision of peoblof
energy efficiency in the industrial sector of dotiesconomy and ground of measures of energy
efficiency increasing in the conditions of domestidustrial production.

The results and discussions. A situation in relation to energy efficiency imdustry remains
unsatisfactory. One of reasons of such state isinteffective structure of industrial production vit
predominance in it of branches of the primary psstgg of raw material. These industries are most
energy-, fuel- and material capacious (table. 2).

Table 2 - Thestructure of electric energy consumption in within basic branches of industry
and groupsof usersin 2011-2012 yrs. [16]

Basic branches of industry and pgvc\)/g?lzmmf\?tcge?!%(gﬂf) +,- % Specific gravity, %
group of users
2011 2012 2012/ 2011 2011 2012
CO”S“mpt'o(’:]g'tgf.t”C powertotal 1507683 |  150721,0 0,0 1000| 1000
1 Industry 73001,3 70761,4 -3,1 48,4 48,9
1.1 fuel 9519,8 8935,5 -6,1 6,3 59
1.2 metallurgical 37733,7 36936,0 -2,1 25,0 24,5
1.3 chemical and petrochemical 6248,5 5993,( -4,1 1 4 4,0
1.4 machine-building 6399,7 5833,6 -8,8 4,3 3,9
1.5 build materials 2705,5 2530,4 -6,5 1,8 1,7
1.6 food and processing 4648,6 4713,8 1.4 3,1 3,1
1.7 other 5745,5 5819,1 1,3 3,8 3,8
2 agriculture consumers 3547.,8 3830,9 8,0 2,3 .5
3 Transports 9887,1 9279,1 -6,1 6,6 6|2
4 Buildings 954,7 1013,4 6,1 0,6 0,y
5 Communal domestic users 18334, 18508,1 0,9 122123
6 Other non-commercial users 6583, ( 7061,4 7,3 44 4,7
7 Population 38459,5 40266,7 4,7 25,5 26,7

Especially considerable energy expenses are inllmgiaal, chemical, machine-building industry,
and also communal sphere. Power-hungry commodifielomestic production are uncompetitive at the
internal and external markets. The result of igpdrity with existent demand is the low middle levie
profits and considerable stratification of popwatafter profits.

One of the reasons of inefficiency in the indussector, the part of which has 45% from the genera
consumption of primary energy, are the extraordindarge wear of production funds (on separate
enterprises arrives at to 80 %) and combinatioh wisufficient introduction of modern technologiasd
also absence of registration devices and properSJA&n industrial sector.

In such situation strategy energy resources maantamin industry is focused on such directions of
activity: diminishing of consumption of energiesdapower resources on unit of made products;
prognostication of development of sectors of econamntroduction of the government programs in the
most perspective sectors of economy; introductibmew energy keepings technologies of issue of
products and services; organizational measures;tdil on the maintenance of power resources aed typ
of energies; total account of the energy resounsesy.
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The special attention has to be paid to the petisgeaf non-traditional and renewal energy sources
introduction. Today in a structure of fuel and @yeresources consumption dominant role belongs to
natural gas, specific gravity of which is 36,4 %ak— 13,1 %, electric power — 16,2 %, crude od ait
products — 16,7 %, bio energy — only 1,4 % [16].

For today part of non-traditional and renewablergnsources (URES) in the production of energy
in the world yet is not considerable (about 14%)t Bs potential on a few orders exceeds the leVel
world consumption of fuel and energy resources. relbes of volumes growth of URES production also
considerably exceed analogical for traditional kimgergies. In the nearest 10 years, year-on-yeuaitly
of world production of electric power as traditibsaurces is forecast 2,8 %, and electric pow&JRES
—9,2% [18].

Non-traditional and renewable energy sources becam® of important criteria of suitable
development in the world. The searching of new padection of existent technologies of the energy
production on the way of energy keeping, is onmain task of modern development. In accordance with
the Power strategy of Ukraine on a period to 208@r yhe basic advantage of using of non-traditional
and renewable energy sources is their inexhaustibihd ecological cleanness which is instrumerthef
improvement of the ecological state and suppowingower balance on a planet.

General annual technical power potential of UREBkpfine in a count on a conditional fuel makesuaize
millions, t c. f., including 63 million t c. f. —u& to mastering of alternative energy sources,iiémin. p. — due to
the using of off-balance sheet (second) energge®(9]. Perspective directions of developmeltRES using in
Ukraine is: bioenergetics, booty and utilizationmahe methane, use of thermal energy of environmeatering of
economic expedient water potential of the smadrsivof Ukraine. The indexes of development of tRES using
after basic directions of mastering (base sceras®@rected in a tab. 3.

Table3- Indexesof devd opment of the URE Susage accor ding to the main directions[19]

- ; Level of development URES min. t c.flyear
Directions of mastering of NVDE 5005 5010 5020 5030
Bioenergetics 1,3 2,7 5,3 8,2
Off balance sources of energy 13,8 15,0 15,7 15,4
Sun energy 0,003 0,032 0,254 1,1
Small water energy 0,12 0,52 0,85 1,13
Thermal energy 0,02 0,08 0,19 0,7
Mine methane 0,05 0,96 2,8 5,5
Wind energy 0,018 0,21 0,53 0,7
Energy of environment 0,2 0,3 3,9 227
Total 15,51 19,83 30,55 57,73

Despite the declaration of the necessity of URE®)usy sides of different branches of power andliiye
acts which touch development of URES, — the repksh relation to introduction of URES is doneugio Part of
URES i;]{poi/ver balance of country makes only 7,8 %% are off-balance sheet energy sources; Or@ #éraewal
sources) [19].

Thus, Ukraine has urgent need in measures of ea#figgncy and using of ecologically clean tecbgs,
which is in characteristic of URES. To change itliat#on is possible by the lead through of thgperenergy policy,
perfection of legislation and bringing in of invesnts in development of URES. Certainly, this gedg not fasts,
but providing of future economic growth in Ukrased taking deserve place in European communityresggtivity
decision of this actual problem.

For example, Energy strategy of European Uniohasacterized with the concentration on 20 peraasiinihg
of primary energy consumption to 2020. The offereghsures orient on the increase of energy effigianall
stages of "power chain"; production, transformatilistributing and eventual consumption [5].

The change of situation in this direction depermdnly on measures which are accepted on a nea@iddut
also at the level of separate enterprises. Enénagiggy of Ukraine on a period to 2030 year detempriority
directions and volumes of energy-savings in Ukrgnagential of development of renewable and nafitivaal
energy sources due to such components of strofteinergy-savings potential of enterprises:

— technical (technological) component of energy-gmvipotential, which provides the increasing of
efficiency in production, transformation, transjpgrtand consumption of energy resources and anglyrdieclines
the power-hungriness of products and servicestadimtroduction of the newest energy effective neébgies and
energy keepings measures;

—  branch energy-savings component of energy-savioigsitial, which provides the introduction of new
energy keeping technologies and equipment; imprenemi existent technologies and equipment; remuaif
energy resources losses; perfection and reductiosses of raw material and materials; substiuiad choice of the
most effective power mediums;

—  intersectoral energy-savings components of energgegs potential, which provides the modern effect
systems of account and control after the chargarsenfly resources; using of the second power cespimtroduction
of CASS in energy consumption management; usindpenfeconomic systems and devices of electric Highti
introduction of the modern systems and facilitiggowver electronics; perfection of the systemsafwsupply; using
of modern technologies of incineration of bad tybkard fuel;

)
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The important role in providing energy efficiengyim the introduction of energy management system o
enterprises in accordance with the Internatioaatsirds of ISO 50001. Realization of energy managiemeasures
on an industrial enterprise has system and coropsacter and is directed at [20]:

- the increase of integration on enterprises duehiexament of organizational effect, which is dedc
on the improvement of production cycle, optimizatad business processes and effective managemeneufy
consumption;

- the optimization of charges, which will allow tot gefinancial effect due to the improvement of
financial indexes of company by the direct econoirgll types of energy resources, cutback of spgneixposure
and removal of unproductive charges, increaseafidial transparency of enterprise, guaranteesting in energy
keepings projects;

- the support of image and reputation due to achientaf social responsibility for the using of natur
resources and contamination of environment andirigritmus of attractiveness of enterprise beforesumirs,
partners, investors.

Integration of the system of energy managemehgicarporate culture of industrial enterprise plesia daily
management of energy efficiency for an account:

- the awareness of essence of the energy using;

- the formation of plans of permanent growth of egexfiiciency;

- the organizational basis for permanent work of awgment of energy efficiency indexes.

The characteristic of domestic industrial enteggria the field of energy efficiency means theiefficy of the
power resources using. It is arrived more due tmgds in the methods of management in its anddiesgo
introduction of new technologies.

As experience of foreign producers which succégsfrk at the domestic market, front-rank techgiale are
pre-condition of energy efficiency, and also sowtéhe potential economy growing. More effectisng of
energy is possible in the case of applicationebst accessible technologies and equipmentoue économy of
electric power some energy effective decisiondeatovered a cost during a few first months of wiarka long-term
perspective its also will provide the operating eosl expenses cutting on technical service. Byiaogy of effective
production of the industrial systems can be optithidue to planning of integrated system, using amEnanergy
effective components, application of more perfpgr@aches to the energy-savings and "push” techeslof the
energy using. It follows to apply such approaaielgtion to all chain of creation value added ofipcts [21].

It follows to pay the special attention on thatailke owns considerable energy-savings potental,6-% from
a current energy consumption. Introduction of motiehnologies will allow to decrease energy coptiomalmost
twice [1, p. 3]. However for maximal realizatiortio noted potential there are necessary invegment

Unlike the domestic mechanism of providing eneiffigiency, which is more oriented at the legislkatand
institution instruments, in world practice the matntion is paid to financial mechanism of efficiy of the energy
resources using, namely to such it's instruments:

— the development of strategies and a special pugroggams which determine methods and terms of
achievement of certain indexes of efficiency offtlek-energy resources using;

—  tax regulation of supply and consumption of thédnergy resources using;

—  budget support and regulation of process of dffigigncreasing in the economy;

- the investment support of projects, directed aetfi@ency enhancement of the usage of power ressu
in the economy.

Experts mark that the volume of investments foiirtbrease of energy efficiency of industry of Ukeato the
middling European level makes from 25 to 100 miliadollars [22]. They mark that today on 1000adsliof
Ukrainian production used 0,55 tons of conditidnal, while at Czech — 0,22 tons, at Romania — @8, in
Germany — 0,15 tons.

It's necessary to underline, that for the cutbdcipending on power resources almost in two titdesaine
needs about 25 milliards dollars USA of investmanenergy efficiency and energy-savings projé&itsne experts
estimation arrive at greater numbers, in partidald®0 milliards dollars of the USA.

It follows notices, that by the Government spepatpose economic program of energy efficiency and
development of spheres of power mediums productiomrenewable energy sources and alternative tff@rergy
sources on 2010-2015, foreseen the financing fgtsdrom energy efficiency more than on 200 anis dollars of
USA, including — from the state budget about 1@amds UAN [23, p. 17]. In the conditions of buddeficit a main
sources of financing of projects from energy efficly are an own money of enterprises and favdnakiag a special
purpose credits of international financial orgaiors (EBRD, World bank and others like that).

The condugon and directions of further researches Thus, energy efficiency factor is one of deteatnie
ones for development of domestic industrial eritegr This question is not concentrated only omlgmas of
efficiency of FEK (fuel and energy complex in Ukigi and its resource ability to provide the effediinctioning of
economy on the whole but also on potential of greffiriency of industrial enterprises.

Researches of approaches and interpretations rgfyezféciency concept allowed us to generalizé dnergy
efficiency is the activity of industrial enterpssgvhich follows to examine the process of providiygenergy
resources in the conditions of the rational usirigaditional power resources and minimizatiorhefitlosses, creation
and exploitation of assets of URES. As result, gnefficiency must provide an economic effect wristceeds
expenses for its achievement. Thus, next to qatarditcriteria, energy efficiency must create jmedtions for high-
quality changes in industry, in particular, instemtal in the increasing of competitiveness of prtduliminishing of
negative influences, on an environment.
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The enhancement of energy efficiency requiresnaolgl transformations, but cardinal changes atisalto a
production, distributing and consumption of powergy resources. For the positive decision ofdkisit's necessary
to connect the near-term macroeconomic decisighswercoming the barriers, which consist in alsefistimulant
measures for effective use of energy, overcomitigeofo-called "market failures”, incomplete infation, influence
of negative external factors, high transactiongggaand absence of financing [11].

These decisions have to be made by enterprishe rohtext of the introduction of the energy m
system, the newest technologies, and activatiomodf in the relation to bringing the investors itte sphere of

energy efficiency.
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