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Factors affecting the efficiency of energy-saving projects in market conditions

The article discusses the factors affecting energy-saving projects including administrative, legislative, eco-
nomic, social and environmental, scientific and technical and other processes. The authors of the article note
that the introduction of energy-saving projects is associated with significant capital costs, which include the
replacement of technologies and reconstruction of existing production, the introduction of less energy-
intensive materials, reduction of the material and electrical capacity of products due to innovations. The arti-
cle classifies the factors affecting energy-saving projects by the degree of influence and the nature of the im-
pact. All factors influencing the efficiency of energy saving regime implementation in real life are divided
into two groups: subjective (psychological, motivational, and informational) and objective/(social, invest-
ment, technological). The article indicates the tax (decrease or increase of the general level of taxation; tax
discounts on investment projects; a variety of special tax incentives) and economic (introduction of a system
of loans, grants, instalment payments, concessional and interest-free energy efficiency loans; promoting en-
ergy efficiency through environmental mechanisms of influence; attraction of investments into development
of energy saving potential due to saving resources for the future) tools to encourage energy conservation.
The authors of the article classify the factors by the nature of the impact on energy-saving projects: technical
and technological factors; organizational factors (legislative and regulatory, informational and analytical);
socio-economic factors (financial and economic, motivational and stimulating).

Keywords: energy saving project, energy saving, energy saving measures, factors, subjective factors, objec-
tive factors.

In modern conditions, all production and non-production systems operate on the basis of the use of en-
ergy resources. The level of consumption, which largely determines the development of all economic sys-
tems and the costs of society as a whole for the maintenance of production and non-production funds. The
demand of such systems for energy resources is determined along with other factors by energy saving, the
dynamics of which, in turn, is influenced by general economic conditions and factors due to administrative,
legislative, economic, social, environmental, scientific, technical and other processes.

Considering energy-saving projects as a large open system with internal (at the enterprise level) and ex-
ternal (at the world, state and regional levels) links, it is possible to formulate the main factors, that is, par-
ticularly important elements or significant circumstances that affect the possibility and results of energy-
saving measures.

Currently, experts identify three main areas of energy saving implementation [1]:

1. Implementation of organizational and economic measures for energy saving. Experts attribute this
mainly to the improvement of accounting and rationing of fuel and energy resources, the establishment of
technological order, the strengthening of production discipline, the increasing role of economic incentives
and the elimination of elementary losses.

2. Thessecond direction involves the implementation of technological measures, the content of which is
technological reconstruction of the production rationalization, replacement and modernization of outdated
energy and manufacturing equipment, improving the quality of supply. This direction is recognized by ex-
perts as low-cost and can be financed from the company's own funds.

3. The third direction is associated with the introduction of energy-saving projects, which include the
replacement of technologies and reconstruction of existing production, the introduction of less energy-
intensive materials, reducing the material and electrical capacity of products due to innovations. This direc-
tion, of course, is associated with significant capital costs.

Thus, each of these areas of energy conservation provides for the results from the elimination of the
causes of irrational use and losses at each stage of the life cycle of the energy resource.

By functionality, energy-saving measures can be classified as follows [2]:

— «passive» — measures to reduce the required design capacity of engineering systems of lighting,
heating, ventilation, air conditioning;
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— «active» — measures to reduce energy consumption during operation by regulating heat, electricity or
water consumption;

— additional technical measures to ensure energy savings through the use of waste, secondary, renew-
able energy resources;

— organizational, informational and non-technical measures to stimulate energy and resource saving.

Meanwhile, the objective nature of energy saving and the presence of conditions that increase the im-
portance of this process, as studies show, are not a guarantee of its implementation. A necessary condition
for this is the activation of a complex of factors that affect the conservation of energy resources. The.diver-
sity and ambiguity of these factors determine the need for a systematic approach to their analysis. However,
some authors in their studies do not adhere to a certain classification of factors affecting energy saving, while
highlighting the most significant aspects of energy saving and characteristics in certain economic conditions.
Therefore, we consider different classifications of factors affecting energy-saving projects by different au-
thors (Table).

Table
Classification of factors affecting energy-saving projects by different authors
Authors Type of factors Content
Bashmakov LA, —climatic; The value of a comprehensive classi-
Habibrakhmanov R.R., —technical and technological; fication.of factors is that it can be
Ryzhkova L.V. —economic; used to model economic activity, to
—structural; carry out.a comprehensive search for

farm reserves in order to improve

—standard of living. i :
production efficiency.

Golovanova L.A. —climatic;
—technical and technological,;
—economic;
—financial,
—structural;
—political;
—environmental.
Pavlova A.S., —economic; This classification is based on exter-
Sergienko O.1. —social; nal factors associated with the inte-
—political; gration of the state and several in-
—related to technology and science; dustries to solve the problems of ra-
R R cntal. tional use of energy resources on the
Sergeyev N.N. —technical and technological; basis of the implementation of re-

serves of every industry, the devel-
opment of cooperation between them
and obtaining a synergetic effect on
this basis.

—legislative and regulatory;
—information and analytical;
—financial and economic;
—motivational and stimulating.

Note. Compiled by the authors [3-7].

The analysis of factors showed that economic, structural, climatic, technological conditions are pre-
sented in almost all analyzed authors. Individual authors (Pavlova A.S., Sergienko O.I., Golovanova L.A.)
also take into account the influence of political and environmental factors. Bashmakov I1.A., Habi-
brakhmanov R.R. and Ryzhkova L.V. additionally include the structure factor and the standard of living of
the population. Sergeyev N.N. — legislative and regulatory factors, analytical factors, financial and economic
factors, motivational and stimulating factors.

Modern approaches to energy saving and energy efficiency allow not only to reduce energy losses, but
also to ensure environmental safety through the rational use of energy resources, reducing emissions into the
environment, the use of alternative and renewable energy sources. Environmental factors are often not con-
sidered in the development of energy efficiency strategies in companies, and energy efficiency is not recog-
nized as a component of corporate social and environmental responsibility.
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Despite the grouping of factors that affect energy-saving projects, energy sales companies are primar-
ily interested in increasing profits. As a result, the interest in energy saving is quite low. Also, the lack of
motivation in the development of energy efficiency is due to the ability to shift the growth of costs to the
consumer. A complex system of electricity pricing, non-transparency of tariffs, sale of electricity at con-
tractual prices agreed with the consumer, and not at prices (tariffs) set by the regulatory authorities, the
increase in prices in the supply chain (from the generating company to the consumer) are barriers to en-
ergy efficiency.

The company's priorities in energy saving are set depending on the share of energy costs. Apparently,
energy-intensive production is primarily interested in the introduction of energy-efficient technologies as it
reduces the cost of production. However, for companies energy costs of which are insignificant, or which
have a number of other more pressing problems, the issue of energy saving development is relegated.to the
background. Therefore, we have identified subjective and objective factors affecting energy-saving pro-
jects (Fig. 1).
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Figure 1. Classification of factors by the degree of influence on energy-saving projects

All factors affecting the efficiency of the implementation of the energy saving regime in life can be di-
vided into two groups: subjective and ebjective.

Subjective factors reflect the psychological and motivational features of the individual to innovation.
Under the subjective factors resistant should be taken to the desire of the people to keep wasteful attitude to
the consumption of fuel and energy due to lack of skills, not of knowledge and culture.

Objective factors can be used to achieve success or to ensure efficient management of energy-saving
projects. Objective factors.affecting the efficiency of energy use are: investment costs and fuel costs; produc-
tion costs and costs of maintenance and repair; reliability of equipment; social factors (environmental protec-
tion, labour protection, etc.).

In the system of state, motivation of energy saving is necessary to distinguish between incentive meas-
ures and measures aimed at ensuring responsibility for the achievement of regulated results of activity. One
of the tools to stimulate energy saving is tax regulation which includes the following elements:

=reduction or increase of the general level of taxation;

— tax discounts on investment projects;

— variety of special tax benefits that encourage business activity of the enterprise in the field of energy
saving or increasing the interest of economic entities in energy-saving measures.

In addition, economic measures to promote energy conservation should include:

— introduction of a system of loans, grants, instalment payments, preferential and interest-free lending
of energy saving measures;

—realization of privileges, including tax, for the enterprises which are turning out production conform-
ing to the international standards on indicators of energy consumption, depreciation privileges, privileges on
the income tax, privileges on customs duties on the energy saving equipment, tax credits on energy saving
projects, including with participation of the foreign capital;

— promotion of energy saving through environmental impact mechanisms;
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— attracting investment in the development of energy saving potential through future resource savings
and reinvestment, the gradual inclusion of state subsidies;

— organization of bonus funds in the state organizations for achievement of the set indicators of energy
saving.

Responsibility for the implementation of measures aimed at energy conservation and energy efficiency
should be not only encouraging, but also punitive. These measures should be applied to economic entities
both for the irrational use of energy resources and for the incomplete use of the contractual volume of energy
supply.

According to Moruleva, L.A. [8] it is possible to allocate the so-called factors — the reasons that'in one
way or another have an impact on energy conservation. These factors influencing energy saving and energy
efficiency include: the size and structure of GDP, the level of physical and moral deteriorationof equipment,
the state of the legislative framework in the field of energy saving and energy efficiency, the potential for
energy saving in various sectors of the economy, the use of various tools and methods in the field of energy
saving, the level of awareness and interest of personnel in the field of energy saving and efficient use of en-
ergy resources. It is important to note that the importance of efficient energy consumption is very high. It is
necessary to properly manage these factors, which will be accompanied by movement towards a more sus-
tainable energy future and energy-efficient economy.

A.M. Nevelev, V.A. Sirenko [9] distinguish the following factors of resource saving;:

— structural factor due to the optimization of the structure of consumed resources (the use of new re-
sources — effective substitutes for traditional resources, the use of local fuels, materials and raw materials);

— the design factor causing creation of essentially new types of production with certain consumer prop-
erties and low material consumption and also decrease in weight.characteristics of products;

— the technological factor causing full use of primary raw.materials, decrease in production waste and
losses, involvement in production of secondary resources on.the basis of their preliminary preparation for
production consumption according to requirements of technological process;

— organizational factor that causes the involvement in the production of available but unused resources
and the mobilization of internal reserves (involvement in the production process of excess reserves, illiquid
balances).

Based on the classification of the factors.of energy saving (Bondarev V.A. and Semenov A.S. [10]) the
factors of efficiency of the enlarged region are divided into the work of the external and internal conditions.
External conditions are formed outside the region, but have an impact on the energy efficiency of the subject.
Internal ones are components that are controlled by local authorities.

Sokolovskaya G.A., Sigareva T.S., isolated groups of factors of resource as the scope of environmental,
social, foreign, and function factors to improve the economic mechanism and the factors of infrastructure
development [11].

All of these factors, to some‘extent, have a direct impact on the formation of the energy saving potential
of industrial enterprises«In-addition, there are several classifications of energy saving factors.

In any classification adopted by a gradation of characteristics. Based on this, at the first level of the
classification there are two groups of factors: regulatory due to public administration and regulation of the
process of saving energy resources; resulting, allowing to obtain a certain economic, social, environmental
and other results in the implementation of energy saving policies. At the second level of classification, based
on the special organizational and economic role of energy saving, the following groups of factors are identi-
fied:'market, administrative, economic, socio-environmental, organizational, scientific and technical, infor-
mation and psychological [5].

In this regard, it is possible to identify factors by the nature of the impact on energy-saving pro-
jects (Fig. 2).
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Figure 2. Classification of factors by the nature of the impact on energy-saving projects

The first group of factors is associated with technical and technological methods of energy saving and is
expressed in the state of technical and technological bases of the industrial enterprise. For example, the mate-
rial and technical base of many industrial enterprises is outdated equipment, which greatly complicates the
process of implementing energy saving. These methods are related to technological energy saving and can be
quantified. The market of energy-saving equipment-and technologies is limited today. Taking into account
the characteristics and specifics of production, the pace of energy efficiency development in companies is
reduced due to the lack of own structures that would work on the modernization of equipment and improve-
ment of the technological process. The most environmentally responsible companies work closely with
equipment suppliers to optimize energy consumption. The possibilities of technical re-equipment are often
limited because of the high wear and tear of technological equipment and power supply systems.

The second group of factors relate to organizational methods. For assess the legal factors, it is necessary
to analyze the existing legal framework of energy saving. Such a base should exist not only at the state and
regional levels, but also at the-municipal level. Information support of energy saving is necessary for making
adequate management decisions aimed at improving the energy efficiency of industrial enterprises. The im-
portance of education and-information in the field of energy conservation cannot be underestimated. Legisla-
tive, self-regulatory and evaluation measures will not be effective without understanding and justification. To
date, the information support of energy saving is not sufficiently developed. There are no information and
analytical centers to provide consulting on the world and advanced domestic experience in the field of en-
ergy efficiency. There is'a weak level of training of energy auditors.

The third group of factors is socio-economic. These factors depend primarily upon the amount of the
company's own funds, the possibility of borrowing. For these groups, it is not always possible to give an un-
ambiguous assessment of the effectiveness. The lack of own funds of the organizations, as well as the lack of
oppottunities to attract budget resources makes it difficult to implement projects in the field of energy sav-
ing. At the same time, financial institutions are unable to provide the necessary financial support. However,
even if there is a budget, the management of companies is not always ready to finance energy efficiency pro-
jects because of the long payback period and the lack of mass examples of the practical application of en-
ergy-efficient technologies, as well as the use of energy services. This is one of the reasons for the identified
insufficiency of their development and application in industrial enterprises. Simultaneously, the factors that
determine the organizational and socio-economic methods of energy saving largely affect the feasibility of
technical and technological methods and are low and medium-cost measures.

Thus, the definition of the main directions of improving the efficiency of energy-saving projects, the
classification of factors of this activity will allow for further research to fully identify opportunities for im-
proving energy management in enterprises implementing energy projects.
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HapsIK karnaiibIHAaFbI JHEPIrUsl YHEM/EY K00a1apbIHbIH
THIMILTIriHe dcep eTeTiH pakTopaap

Makasnazna SKiMIIiIIK, 3aHHAMAJIbIK, SKOHOMHKAJIBIK, QJICYMETTiK-3KOJIOTHSIIBIK, FhUIBIMU-TEXHHKAIIBIK YKOHE
e3re Jie yJepicTepre HETi3eNreH OHeprHs YHeMzaey jkobalapblHa ocep eTeTiH (akTopiap KapacTHIPHIIILL.
Maxkana aBTOpJIapbIHBIH aWTYBIHINA, SHEPTHUsl YHEMICHTIH jko0aiapasl €Hri3y TEeXHOJIOTHSUIApABI ayBICTHIPY
MEH JKYMBIC iCTeIl TYpFaH OHIIpiCTepHi KaiTa Kypy, SHEpPTUsHBI a3 KaXeT eTeTiH MaTephalgapisl eHri3y,
JKaHa eHri3uTimMiep eceOiHeH OHIMHIH MaTepHalCHIMBIMABUIBIFBIH JKOHE JJIEKTPCHIHBIMIBUIBIFBIH TOMEHACTY
CHSIKTBI eJleyJli Kyp/eili HIbIFbIHAapMeH OainaHbicThl. Makaliafa 3Heprus YHemjey xobajiapbiHa ocep eTeTiH
(axroprap ocep ery mOpekKeci JKOHe dcep €Ty CUIAThl OOMBIHINA KIKTEIreH. DHEeprusi YHEMICY PEKUMIH
eMipre eHri3y/IiH THIMAITIriHe ocep eTeTiH OapiblK (GakTopiap/asl aBTopiap €Ki TomkKa 0eireH: cyObeKTHUBTI
(ICHXONMOTHSNBIK, MOTHBAIMSUIBIK, AKMIApaTThIK) JKOHE OOBEKTHBTI (9JICYMETTIK, HHBECTHLMSUIBIK,
TEeXHOJIOTHSUIBIK). Makanana canblK (TOMEHIETy HeMece KeTepy, CalbIK CalyAblH >KaJIIbl JEHTewi;
WHBECTHUMSIIBIK JKoOallapra CaslblK JKEHULIIKTepl KOPCETUITeH; TYpPJi apHaWbl CalbIK JKEHUITIKTEpi) >koHe
SKOHOMHPKAIBIK (Kapbl3, JOTAlWs, TeJeMIepAl KeWiHre Kalablpy, SHEprHs YHeMIEYIli ic-Iiapaiapra
JKEHUTTIK JKoHE TTaHbI3ChI3 HecHe Oepy *KYHEeCiH eHri3y; SKONOTHSIIBIK BIKIAT €Ty TeTIKTepl apKbUIBI SHEPTHs
YHEMAEY/l BIHTAJaHIBIPY; pPecypcTapibl Ooslaliak YHeMzey eceOiHeH SHeprus YHeMAaey JJIeyeTiH urepyre
MHBECTULMSIAD TapTy) SHEPTUs YHEMIEYAi bIHTAIaHABIPY Kypajazapbl. Makajia aBTOpJIAPBIMEH 3JHEpPrus
YHEMziey JkoOanapblHa ocep eTy cumaThl OOibIHIIA (akTopiap JKIKTENreH: TeXHHKAIBIK-TEXHOJIOTHSIIBIK,
(daxTopnap (TEXHHKAIBIK, TEXHOJIOTHSUIBIK); YHBIMAACTHIPY (akropriapsl (3aHHAMAJBIK )KOHE HOPMATHBTIK,
aKMapaTThIK JKOHE CapanTaMalblK); QJIeYMETTiK-3KOHOMMKAIbIK (akTopiap (Kap KbUIBIK-3KOHOMHKAIIBIK,
MOTHBALMSUIBIK KOHE BIHTAIAHBIPYLIBI).

Kinm ce30ep: sHeprus YHEMICUTIH xk00a, SJHEPTHs YHEMJIEY, SHEpTHsl YHEMJCHUTIH ic-mmapanap, gpakropiap,
CyOBEKTHBTI (akTopiap, 00bEKTHBTI (hakTopIIap.
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DakTOpbI, BIUAKIINE HA 3PPeKTUBHOCTH IHEProcéeperarmux
NPOEKTOB B PHIHOYHBIX YCJIOBHAX

B crarbe paccMOTpeHBI (hakTOPHI, BIMSIONINE HAa SHEProcOeperarolye IpoeKThl, 00YCIOBICHHbIC aIMUHUCT-
PaTHUBHBIMHM, 3aKOHOAATEIbHBIMU, S5KOHOMIUECKUMHU, COLUATBHO-3KOJIOTNUECKUMH, HAyYHO-TEXHUUECKUMHU U
UHBIMH TIpoIleccaMH. ABTOPBI OTMEUAIOT, YTO BHEAPEHHE YHEProcOeperaroiix NPoeKTOB CBA3aHO CO 3HAUHU-
TENbHBIMH KaITHTAIbHBIMH 3aTPaTaMH, KOTOPbIE BKIIOYAIOT B ce0s 3aMEHy TEXHOJOTUH M PEKOHCTPYKIIUIO
JEeHCTBYIOMNX MPOU3BOJCTB, BHEAPEHHE MEHEE SHEPTOEMKHX MaTepHaNOB, CHUKEHHE MATEPHAIOEMKOCTH U
INIEKTPOEMKOCTH MPOIYKIMH 3a CUET HOBOBBEJCHNH. B crarhe KiaccuuuupoBaHs! pakTOphl, BIUSIONIAE HA
sHeprocOeperaromue MIpOeKTHl: M0 CTEIEeHH BIMSHUS U 110 XapaKTepy BO3JeHCTBHA. Bce GakTopbl, BIHUSIO-
mye Ha 3G (HeKTUBHOCTh BHEAPEHHS PeXXAMa SHEProcOepexeHNs B KNU3Hb, pa3/ieleHbl Ha ABE TPYNIBL: Cy0b-
eKTUBHbIE (IICHXOJIOTHYECKHE, MOTHBAIIMOHHBIE, HHPOPMAILIOHHEIE) 1 O0BbEKTHBHEBIE (CONMAIbHBIE, NHBE-
CTUIIMOHHEIE, TEXHOJOTHYeckne). B craTbe yka3aHBI HaJoroBble (IIOHMDKEHWE, WM IIOBBIIIEHHE, OOIIETro
YPOBHsI HaJIOr000J0XKEHHUS; HAJOTOBbIE CKUIKM Ha MHBECTHLMOHHBIE MPOEKTHI; pa3sHOOOpa3HbIE CHEHANb-
HBIE HAJOTOBBIE JIBIOTHI) M SKOHOMHYECKHE (BBEJEHHE CHCTEMBI CCYH, JOTALMH, PacCpOUeK ILIaTexcH,
JBFOTHOTO M OECHPOLEHTHOTO KPEAUTOBAHHS SHEProcOeperaroIx MepONpUITHIA; CTUMYIHPOBaHHE SHEPTO-
cOepekeHHsl uepe3 3KONOTMIEeCKHe MEXaHU3MBI BO3JEHCTBUS; TIPUBIeUEeHNE HHBECTHIINI B OCBOGHUE MTOTEH-
[Hajia SHeprocOepeKeHust 3a cueT Oyaymeld S5KOHOMUH PEeCypCOB) MHCTPYMEHTBHI CTHMYJIMPOBAHUS SHEPTo-
cOepekeHus. ABTOpaMHU CTaThH KJIacCH(UIMPOBaHBI (JaKTOPHI IO XapaKTepy BO3ACHCTBHS Ha dHEprocoepe-
raloIye MPOEKTHl: TeXHUKO-TEXHOJIOTHUECKUE (TeXHUIECKHEe, TEXHOJIOTHIECKHE); OpTaHU3aMOHHEIE (3aK0-
HOJIaTeTbHBIC U HOPMATHBHEIE, HH(QOPMAIMOHHBIC U aHAJIMTHIECKUE) U COUAIbHO-3KOHOMIYECKHE (HaKTo-
pbl (GMHAHCOBO-3KOHOMUYECKHE, MOTUBALIMOHHBIE I CTHMYJIUPYIOLIHE).

Kniouesvie cnosa: sneprocOeperaromuii mpoext, 3HeprocOepexeHne; SHeprocoeperaomumue MeponpusaTus,
(baxropbl, CyObeKTHBHBIE (HAKTOPBI, 00BEKTUBHBIC (PAKTOPBHI.
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