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Features of risk assessment of energy saving projects

The article discusses the legislative and theoretical basics of risk management of energy-saving projects
aimed at reducing the number of energy resources used. The authors highlighted a variety of risks that affect
energy-saving projects: entrepreneurial, property, liability and other specific risks. The article defines the
main directions of work on energy-saving projects, including certain types of energy-saving activities: project
activities, procurement activities, research activities, organizational and technical activities, organizational
and motivational activities, analysis and expert assessment. The authors developed an algorithm for managing
the risks of energy saving projects, which consists of five stages (risk planning; risk identification; risk analy-
sis; risk assessment methods; monitoring and risk management).A comparative analysis of the risk assess-
ment methods used allowed the authors to distinguish two approaches: qualitative and quantitative. The au-
thors recommended ways to improve the risk-assessment of energy saving projects: to identify the main activ-
ities of energy saving projects; apply the main stages of the risk management algorithm, which determine the
final effectiveness of energy-saving projects; take into account the interaction of consumers, energy compa-
nies and the state in the process of identifying and assessing risks; to determine the methodology for risk as-
sessment for energy-saving projectsat the legislative level.

Keywords: energy-saving project, energy saving, risks, risk management, risk assessment, risk assessment
methods.

Energy saving projects of strategic importance for industrial companies all over the world, as making a
significant contribution to maintaining their competitiveness by reducing energy costs. To this end, industrial
companies strive not only to plan investments in improving the energy infrastructure but also to justify the
volume of such.investments, providing an adequate risk assessment for each project.

Usually, a risk is an event (or combination of circumstances), which, if implemented, would have a sig-
nificant pesitive or negative impact on the enterprise achieving its long-term and short-term goals. Risks that
canhave a positive impact called opportunities, while risks that can have a negative influence called threats.
One or more reasons may cause the risk and, if it arises, may affect one or more aspects. The reason may be
a requirement, assumption, restriction, or condition that creates the likelihood of negative or positive results.
For example, the cause of the risk may be the need to obtain permission from the local environmental com-
mittee or the lack of personnel involved in the development and implementation of the project. Risk condi-
tions may also include aspects of the organization or project environment that contribute to increased risk.
These may include an unsuccessful choice of methods in project management, the simultaneous implementa-
tion of several projects, or dependence on external project stakeholders, which are impossible to control.

Risk management of an energy-saving project covers processes related to planning for risk manage-
ment, their identification, and analysis, response to risks, as well as monitoring and managing risks within
the project. The objectives of risk management of an energy-saving project are to increase the likelihood of
occurrence and impact of favorable events and to reduce the possibility of appearance and impact of adverse
events for the project during its implementation.
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The problems of energy conservation and energy efficiency are acute for the world community and, re-
flected in national legislation around the world. The Law «On Energy Saving and Improving Energy Effi-
ciency» of the Republic of Kazakhstan reflects the fundamental concepts correlated to the essence of energy
resources and energy policies of companies. Energy saving is understood as a complex of performed organi-
zational, technical, technological, economic and other measures aimed at reducing the number of energy re-
sources used [1]. Despite the consolidation of the basic concepts and procedures of energy conservation in
the legislation, certain methodological viewpoints of risk management of energy-saving projects are not in-
dicated.

The problem of risk management in energy conservation is relevant for most projects since, in a signifi-
cant number of cases, they are complicated, complex plans the magnitude of which can cover not only spe-
cific companies but also cities and even entire regions. Therefore, risk assessment is carried out, first;.in the
interests of investors who place capital, expecting to receive a certain level of profitability.

Risks are probabilistic values that, as a rule, negatively affect the result of an investment project.
In the economic analysis, first, it is necessary to take into account economic results in the form of flows of
net discounted income from the implementation of the energy-saving project. There is‘a variety of risks of
energy-saving projects: entrepreneurial, property, liability risks and other specific risks. Risks of energy sav-
ing projects increased environmental responsibility of manufacturers and high-efficient energy-saving tech-
nologies, which would provide not only reducing the direct costs of companies, but also the reduction of
emissions of harmful substances into the atmosphere.Modern enterprises need energy-saving production
technologies; however, their implementation is fraught with significant risks, since companies vary greatly in
terms of experience in the field of energy project management.

Risk management in the field of energy consumption is one of the most promising domains of activity
in energy conservation because energy conservation is a very diverse area of activity. Consequently, when
assessing the risks of energy-saving projects, the directions of energy-saving activities should be taken into
account (Fig. 1).
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Source. Compiled by the authors on [2, 3].
Figure 1. Activities of energy-saving projects

Directions of work on energy-saving projects include certain types of energy-saving activities:
— project activities: the use of energy-efficient materials, equipment, and technologies at the design
stage of construction, repair, technical re-equipment, and reconstruction of production;
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— procurement activities: energy efficiency requirements for materials and equipment supplied;

—research activities: energy surveys, compilation of energy balances, determination of load centers and
factors affecting energy consumption;

— organizational and technical activities: are connected with the development and support of the stages
of project implementation, ensuring interaction and coordination of actions of project participants in the field
of energy conservation and improving energy efficiency at the enterprise;

— organizational and motivational activities: work on motivating employees, teaching the basics of en-
ergy conservation and improving the corporate culture of energy consumption;

— analysis and expert assessment: analysis and expert assessment of risks, and of their management;
aimed at finding solutions necessary to increase the efficiency of use of all types of energy resources. Appli-
cation of the network analysis method for ranking and determining the most effective risk management tech-
niques.

One of the main factors of the company's commercial success is the construction of an effective and in-
tegrated risk management system. Currently, the restructuring of the energy market is creating new risks for
its participants and often leads to irreversible changes. As a result, in competitive market conditions, the
adoption of managerial decisions by energy industry enterprises requires a thorough analysis of possible
risks and development of the main directions for their minimization and leveling.

As you can see, the risk management of energy-saving projects is associated with identification, risk
analysis, and decision-making, which include maximizing the positive’and minimizing the negative conse-
quences of risk events. In our opinion, the risk management algorithm for energy conservation projects con-
sists of the following steps:

— risk planning;

— risk identification;

—risk analysis;

— risk assessment methods;

— monitoring and risk management (Fig. 2).
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Source. Compiled by the authors.
Figure 2. Risk Management algorithm for energy saving projects

Taking into account the main stages of the risk management algorithm, largely, determines the ultimate
effectiveness of energy-saving projects.
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Riskplanning — the process of determining the procedure for the implementation of risk management
actions within the framework of an energy-saving project.

Riskidentification — the process of identifying risks that may affect an energy-saving project and doc-
umenting their characteristics.

Riskanalysis — the process of arranging risks according to their priority for further analysis or man-
agement by summing the probabilities of their appearance and influence on an energy-saving project.

Riskassessment methods— the process of applying risk assessment methods to develop options and ac-
tions that contribute to the expansion of opportunities and reducing threats to achieve the goals of an energy-
saving project.

Monitoring and risk management — the process of using risk response plans, tracking identified risks,
monitoring residual risks, identifying new risks and assessing their effectiveness throughout the project:

Risk management of energy-saving projects requires that each stage related to the project is intercon-
nected with other stages to facilitate coordination. Actions taken during one stage usually affect this stage
and other related processes. These interactions within the process often demand a compromise between the
requirements and purposes of the project, besides, certain compromises, regarding implementation features,
will vary between different projects, and organizations. Successful project management should include the
active management of these interactions in order to meet the requirements of the investor, customer and other
interested parties in the energy saving project.

It should be noted that a lot of evidence is given in the literature on the use of various statistical and
simulation methods for assessing risks in energy saving projects most of the works. are devoted to the field of
civil engineering [4] n addition, a significant part of the research is dedicated to energy service problems and
assessment of risks arising in such projects [5].

Scientists mainly identify various methods for assessing the risks of energy-saving projects.

Risk assessment methods are an important element of the risk management system of any organization.
Risk assessment methods, as well as risk management methods, vary from organization to organization and
depend directly on the specifics of the activity, and energy service (energy service companies) is no excep-
tion to this rule. The most relevant risk assessment methods for energy service companies are qualitative as-
sessment methods (the method of constructing event trees, the «event-consequence» method, the failure tree
method, the hazard index method), and the expert assessment [6].

Risk assessment during the implementation of energy-saving projects is one of the key areas of invest-
ment analysis since such an assessment allows us to predict the likelihood of a decrease in the expected in-
come stream due to the negative impact of various factors. A promising area of research is an in-depth as-
sessment of the typical technical, climatic and socio-economic risks that industrial companies face when im-
plementing energy saving projects around the world [7].

For instance, when performing energy-saving projects at coal enterprises, the following industry risks
are possible [8]:

— the risk of decline in world prices for coal and carbonaceous products;

— the risk of depletion of reserves, the occurrence of accidents in mines and other hazardous industries,
the deterioration of production conditions and, as a consequence, a decrease in the volume of supplies;

— the risk of increased energy consumption due to climatic conditions.

As measures. to reduce these risks, we can note a research of the dynamics of changes in the indicators
of the world and domestic economies and the situation in the markets of fuel and energy resources; study of
weather forecasts for enterprises of the industry. Besides, analysis of other features of the enterprise can be
carried out, depending on the specifics of the company (underground or open-pit mining technology, en-
richment, and processing of raw materials).

The guarantee of successful activity of the energy industry enterprise is to keep the level of losses
caused by various risk factors within the established risk capital, and an integrated approach to risk manage-
ment at the level of the entire energy company.

In addition to the standard risks characteristic of any economic activity, production with dangerous pro-
duction facilities has its own range of risks connected to liability to third parties. Therefore, one of the main
methods of risk reduction is energy efficiency insurance [9].

The company can expand the insurance program to protect its interests in other types (for example, en-
vironmental insurance). It is important to choose a financial partner that has the most acceptable risk insur-
ance conditions; however, depending on the strategic policy of the insurance company, these conditions can
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differ significantly and to some extent limit the ability to cover losses, and, consequently, the list of insur-
ance cases in production.

A well-written insurance contract allow the company to get real insurance coverage for its specific pro-
cesses, and not to pay for insured events that do not meet its interests.

The integration of different levels of risk management into strategic planning is a painstaking process
that can be performed by attracting external consultants to monitor the work performed.

Due to the complexity of energy-saving projects, most companies turn to specialized services of energy
service companies that make investments in the energy infrastructure at the client’s enterprise and charge the
savings from ongoing energy-saving projects as income [10].

Consequently, energy companies need to form risk management departments and use an organized sys-
tem of analysis, control, placement, and transfer of risks to the counterparty. Such risk control systems help
the company to manage production personnel, which means that they respond to the expectations of insur-
ance companies in complying with insurance rules that directly affect insurance payments and save of un-
planned costs of owners and company administration.

A comparative analysis of the risk assessment methods used allowed us to distinguish two approaches:
qualitative and quantitative. The main specific feature of the qualitative approach in risk research is that the
risk identification of the project is first carried out, and then a cost estimate of the consequences of the risk
and the developed measures of resisting them are carried out. A qualitative analysis should be conducted at
the planning stage of activities. Quantitative analysis is based on the tools'of probability theory and mathe-
matical statistics. It includes, in numerical terms, the impact of changes in project risk factors on project ef-
fectiveness and relies on the basic version of the project’s business plan and qualitative analysis.

The energy sector has significant specifics due to the need to_carry out an investment of social and in-
frastructure functions, therefore the goal of investment projects in the energy sector cannot be only to max-
imize the benefits. Their realization is correlated with explicit or implicit social or infrastructural burdens.
It is also important to note that the circle of foreign investors attracted to participate in such projects is usual-
ly quite limited.

The process of creating a risk management systemrat energy enterprises is moving quite spontaneously,
in the face of growing uncertainty about further goals and actions, therefore when choosing an effective
strategy and tactics of behavior, enterprises in this industry need to combine risk management into strategic
and tactical decision-making.

The use of appropriate risk management methods, as well as their assessment, allows you to choose the
best business strategy according to the ratio «risk value — risk premiumy, and also provide an opportunity to
assess the amount of capital requiredto cover possible losses.

It is necessary to include a risk control procedure in the enterprise’s strategic planning procedure so that
the system of performance indicators adopted by the company makes it possible to evaluate the effectiveness
of risk management.

Thus, a review of the theoretical aspects of risk assessment of energy-saving projects made it clear that
risk assessment involyes the development and implementation of an appropriate strategy consistent with the
overall development strategy of the company. The main factors determining the need to create an effective
risk management system in industry companies are: solving current and strategic issues of company devel-
opment, ensuring, stable growth and predictability of results, increased attention to risk management prob-
lems from<investors, rating agencies and partners. The company's ability to effectively manage its risks is
one. of the decisive advantages in the face of growing competition in the market and a guarantee of the con-
tinued existence of the company.

In our opinion, in order to improve the risk assessment of energy-saving projects it is necessary:

— to identify the main activities for energy-saving projects;

—to apply the main stages of the risk management algorithm, which determines the final effectiveness
of energy-saving projects;

—to take into account the interactions between consumers, energy companies and the state in the pro-
cess of identifying and assessing risks;

— to determine the methodology for risk assessment for energy-saving projects at the legislative level.
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JHeprus yHemey OOHBIHIIA 3K00a1apAbIH
ToyeKeJ/iepiH 0arajay epeKuiedikTepi

Makanazia KoJlaHbUIaThIH SHEPTETUKANIBIK PECYPCTAPAbIH KOJIEMiH a3aiiTyra OaFbITTaIFaH SHEPTUs YHEMACY
yK00aTapBIHBIH TOyEKeNIepiH 0acKapy/IblH 3aHHAMAJIBIK )KOHE TEOPHSIBIK HEeTi3aepi KapacThIpbUIFaH. ABTOP-
JIap PHEPTUSHBI YHEMJISYII o0anapra acep eTeTiH TYPJIl ToyeKelaep/l aHbIKTaFaH: KOCIKepiK, MYJIKTIK,
JKayalKepIIUliK Toyekenmi jkoHe Oackamap. Makajlama sHeprusi yHemjey OOMBIHIIA JKEKeNeTeH KbI3MET
TYpJIEpiH KaMTHUTBHIH SHEPTUsl YHeMJEY >k00aapbl OOMBIHINA >KYMBICTEIH HETi3Ti OarbITTaphl aiiKbIHIAIFaH:
ykobamay, caThlll  ally, FBUIBIMH-3€PTTEY, YHBIMIACTHIPY-TEXHUKAIBIK, YHBIMIACTHIPY-MOTHBAMSIIBIK
KbI3METI, Taljlay JKOHE capanTaManblk Oaranay. ABTOpJap SHeprusi yHemjey OoWbIHIIA KoOamapIbiH
ToyekenJepiH Oackapy ajrOpUTMiH o3ipiereH, o 0Oec Ke3eHHEH Typajbl (Toyekeiaepni »Kocmapiay;
TOyeKeJaepai ColKecTeHMIipy; ToyeKelaepai Tainaay; ToyeKenaepni Oaramay omicTepi; MOHHTOPHHI JKOHE
Toyekesnaepai 6ackapy). KolmaHbelmaTelH Toyekenaepai 6aranay oaicTepiHiH calbICTHIPMAITBI TANAaybl MaKaia
aBTOpJIApBIHA €Ki _Tociiii Oexinm Kepceryre MYMKIHIIK Oepii: camajiblK >KOHE CAaHIBIK. JHEPrus YHeMIey
GoifbIHIIa KOOANAPABIH, TAyeKeIaepiH Oaramayasl JKETUIIIpy KOJAAphl YCHIHBUIFAH: YHEPTHs YHEMACHTIH
skobamap OOMBIHIIA KBIBMETTIH HETI3r TYpJIepiH aHBIKTAay; SHEpPTusl YHEMACHTIH >ko0aJapIbH TYIIKI
TUIMIIUTITIH aHBIKTaHTBIH ToyeKenaepli 0acKapy aJlrOpHTMIHIH Heri3ri Ke3eHAepiH KOJJIaHy; ToyeKelaepi
aHBIKTAy KOHE Oarajay y/AepiCiHIe TYTHIHYIIbUIAPBIH, SJHEPT sl KOMIAHUsIIAphl MEH MEMIIEKETTIH e3apa ic-
KUMBUIBIH, €CKEPY; SHEPrHs YHeMIey xobanapbl OoifbIHIIA Toyekenaepai Oaranay oficTeMeciH 3aHHAMaJIbIK
JIeHreliae alKpIHaay.

Kinm ce30ep: »Heprus yHemuey »Ko0acbl, SHEpPrus YHEMACY, ToyeKennaep, Tayekenaepai Oackapy,
Toyekednep i Oaranay, ToyeKenepai 6aranay amicTepi.

®. Kyp6anos, b.C. Ecenrenpaun, A.A. Epmanosa, A.A. XKanceiiToB

Oc00eHHOCTH OLIEHKH PHCKOB IMPOEKTOB 10 JHEProcoepekeHn 0

B crartbe paccMOTpeHBI 3aKOHOJATEIBHBIC U TEOPETUYCCKUE OCHOBBI YIIPABJICHUS PUCKAMHU 3HEprocoepe-
TafOIIX MPOCKTOB, HAMIPABICHHBIX HAa YMEHBIICHHE 00beMa UCIIOIB3YEMbIX DHEPTETHICCKUX PECYPCOB. AB-
TOpaMH BBIJIENICHBI Pa3HOOOpa3HbIC PHCKH, BIHUSIONIME HA SHEProcOeperaroine MpOeKTh: MpeANpHHUMA-
TEJIbCKUE, UMYIECTBEHHBIE, PUCKH OTBETCTBEHHOCTH U Jp. OmpeiesieHbl OCHOBHBIE HANPaBJIeHU paObOTHI O
SHeprocOeperaomuM MIPOeKTaM, BKIIIOYAIOIINE OTHACIbHBIE BUABI JESITENBHOCTH MO 3HEProcOepexeHHIo:
MPOEKTHAsl, 3aKylOuYHas, Hay4YHO-HUCCIENOBATENbCKas, OPTraHU3ALUOHHO-TEXHUUYECKAs, OPraHU3alUOHHO-
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MOTHBALMOHHAS ESTENIbHOCTD, aHAIU3 U SKCIIEPTHAs OIICHKAa. ABTOpaMH pa3paboTaH adrOpUTM YIpaBICHHUs
pHCKaMU TPOEKTOB IO 3HEProcOEpeKEHHIO, KOTOPHIH COCTOMT U3 ISTH 3TanoB (IUIAHUPOBAHUE PHCKOB;
UJICHTU(UKALMSA PUCKOB; aHAJIU3 PHCKOB; METOJbI OLIEHKM PUCKOB; MOHUTOPHMHI ¥ YIPABICHUE PUCKAMM).
CpaBHHTEIBHBII aHAIN3 UCIIONIB3YEMBIX METOIOB OLEHKH PHCKOB ITO3BOJIMJI aBTOpaM CTaThH BBIACIUTH J(Ba
MOJIXO/a: Ka4eCTBEHHBIN M KOJIMYECTBEHHBIH. PeKOMEH/IOBaHBI ITyTH COBEPIICHCTBOBAHUS OIEHKH PUCKOB
TIPOEKTOB IO YHEProcOePEeIKEHHIO: BEIIBUTH OCHOBHBIE BUJIBI JEATEILHOCTH 110 SHEProcOeperaommmM Ipoek-
TaM; IPUMEHNTH OCHOBHBIE JTaIlbl aJlTOPUTMA YIPABICHHUS PUCKaMH, KOTOPHIE ONPENesIoT KOHEUHYIO d(¢-
(eKTHUBHOCTD HHEProcOeperarommx MPOeKTOB; YUECTh B3aUMOJCHCTBUS MOTpeOUTENeH, SHEPrOKOMIIAHUN |
rocyaapcTBa B IPOLECCE BBISIBICHUS U OLIEHKU PUCKOB; HA 3aKOHOJAATEIbHOM YPOBHE ONPEAEIUTh METOJUKY
OLIEHKH PHCKOB TI0 SHEProcOEeperaomuM IpoeKTaM.

Knioueswie cnosa: 3neprocoeperaroniyii MpoeKT, SHeprocOepeKeHne, pUCKU, yIpaBlIeHne PUCKaMHU, OIEHKa
PHUCKOB, METO/bI OLICHKH PHCKOB.
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