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Contemporary problems of energy security of agriculture

In the article the controversial questions of the nature and significance of management system of energy secu-
rity are examined. The features of energy security classification levels are considered by following levels:
nano-level, micro-level, meso-level, macro-level and mega-level. The authors of the article defined the place
and role of agriculture in the structure of energy security. The article notes that the energy security of agricul-
ture is associated with ensuring the progressive development of productive forces and improving the effi-
ciency of production in the agricultural sector of the economy, as well as the creation of the necessary hous-
ing and social conditions in rural areas. The authors identified the main consumers of electric energy in rural
areas: houses of workers and employees in settlements, farms; objects of social infrastructure; industrial con-
sumers of farms; enterprises of agro-industrial complex, grain receiving points, enterprises for processing of
agricultural products; other consumers. According to the authors, the electric load of rural areas is constantly
changing, following the features of the structure of agricultural production and employment of the rural popu-
lation, which are not constant, associated with both seasonality and employment during the day. In the article
the factors influencing the energy security of agriculture are highlighted: socio-political factors; technogenic
and natural factors; management and legal factors.

Keywords: agriculture, energy, energy security, levels of energy security, rural population.

In modern conditions, the energy security of agriculture is becoming one of the conditions for the sus-
tainability of the socio-economic system and environmental parameters which determine the quality of life of
the population and are an essential indicator of the effectiveness of public administration.

Features of energy security of agricultural consumers are associated with a large length of electrical
networks, with a relatively low power of electrical installations and seasonal nature of the load. Also, the
short-term use of installed capacity in agriculture causes significant losses of electricity and increases the
cost of its transmission. In addition, there is a problem to ensure the reliability of power supply to these con-
sumers due to the large deterioration of electrical networks. All of this, in turn, leads to a decrease in the effi-
ciency of agricultural production.

For a very long period in the socio-economic development of the state and society, the issues of the na-
ture and importance of the energy security management system cannot have a proper scientific justification.
Therefore, the reasons for the growing interest of the scientific community in the issue of energy security
vary considerably from country to country. For some, this is determined by a deep deficit of their own en-
ergy resources [1], as a result of which the economies of these countries become significantly dependent on
the energy situation. For others, with their excess fuel resources [2, 3], the economy becomes dependent on
energy as an industry. This situation can determine their successes and failures due to its large share in the
economy.

Energy security, colloquially, is often portrayed as reduced dependence on imported energy, most sig-
nificantly oil [4] (Bohringer & Keller, 2011).

Yergin's classic definition states that the cultural and political aspects are as an asset which safeguards
energy security. The objective of energy security is «[...] to assure adequate, reliable supplies of energy at
reasonable prices and in ways that do not jeopardize major national values and objectivesy [5].

Studies of energy security have been conducted only in recent years in connection with the emergence
of threats to both economic and energy security of the country and its regions. Prior to this, a fairly detailed
analysis of the reliability of energy systems was carried out on the basis of their consideration as purely
technical systems. Accordingly, the formed methods of studying such components reliability of systems of
power as stability, reliability, maintainability, survivability, etc., the theory of reliability of energy systems
was developed [6].

The concept of energy security has a significant difference between modern and «classical» discourse.
In the 70-80-ies of the last century, energy security meant the stability of the supply of cheap oil under the
threat of embargo and price manipulation of exporters [7]. The current importance of energy security issues
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has become much broader than just oil and includes a wide range of issues. Moreover, energy security is
closely linked to other energy issues, such as ensuring equal access to energy, while mitigating the effects of
climate change [8]. Thus, modern society faces the task of classifying energy security features.

Energy security is a state of security of the country (region), its citizens, society, the state serving their
economy from the threat of shortage in providing energy needs with economically available fuel and energy
resources of acceptable quality in normal conditions and under emergency circumstances, as well as from the
threat of instability of fuel and energy supply [9].

According to Cherp, A., & Jewell, J. [10], energy security issues became the focus of attention in the
2000s due to the increased needs of Asian countries, disruption of gas supplies to Europe, as well as the need
for countries to pursue a policy of decarbonisation of energy systems due to climate change.

The views of scientists indicate that the world community has faced fundamentally new problems that
require a change of traditional approaches to the issue of economic security of the country, since the concept
of «energy security» is currently interpreted by the scientific community more extensively and economists,
lawyers, environmentalists, sociologists and even political scientists with state managers have joined its re-
search, along with engineers and power engineers.

In the law on national security of the Republic of Kazakhstan [11], energy security is one of the compo-
nents of economic security and is understood as «...the state of protection of fuel and energy, oil and gas and
nuclear energy complexes of the economy from real and potential threats, in which the state is able to ensure
energy independence and sustainable development to meet the needs of society and the state in energy re-
sources».

Russian economist Maltseva P.N. [12] proposes to classify energy security by levels. Ranging from the
nano-level — energy security of the individual to the micro-level — enterprise, meso-level — region or indus-
try, macro-level — country-wide, as well as mega-level — energy security of the world as a whole.

Energy security at the mega-level is a state of protection of the planet Earth from global threats of ex-
haustion and shortage of fuel and energy resources. In order to maintain this state, the world community pur-
sues the main strategic goal, which is to preserve and save irreplaceable energy sources for future genera-
tions with rational current energy consumption, taking into account the interchange ability of energy re-
sources.

International energy security can also be formed at the local (regional) international level in order to
successfully address the internal problems of energy and fuel supply at the present time and taking into ac-
count the prospects for development.

At the macro-level, energy security involves ensuring the sustainable functioning of the fuel and energy
complex, supplying it with the products of the national economy and achieving stability of export supplies
without compromising the economy in fuel and energy resources.

The problems of energy security at the meso-level are related to the uneven geographical distribution of
fuel and energy resources in conjunction with the socio-economic, geographical, natural and climatic specif-
ics of the territorial entities, which create difficulties in the timely and full provision of the economy and
population with energy resources.

Based on the proposed level of energy security, the place and role of agriculture can be deter-

mined (Fig.).
Levels of energy security
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Figure. Levels of energy security

Note. Compiled by the author on [12].
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As evidenced by the content of the figure, the nano-level is characterized by the need to achieve a state
of full and timely provision of energy resources to rural residents. The micro-level involves the management
of energy security of rural enterprises and farms in order to create a state of protection from threats to reli-
able fuel and energy supply, which ensures the stability of its functioning, financial and commercial success
and social development. It should be noted that the achievement of full and timely provision of fuel and en-
ergy resources and regional energy security at the level of agricultural sectors (at the meso-level) is impossi-
ble without taking into account the energy needs of individual citizens living in rural areas and enterprises
operating in rural areas.

It is obvious that it is a difficult task to formulate a fully universal and not too abstract definition of the
energy security of agriculture, and this is explained by the fact that its main components can vary depending
on the characteristics of the country and sectors of the economy. The question has a wide range depending on
the purposes of further research.

Thus, the energy security of agriculture is an integral part of economic security, as well as the entire na-
tional security system of the country, ensuring the safety of fuel and energy facilities from internal and ex-
ternal threats. The main task of the state in ensuring the energy security of agriculture is to maintain the
economy of the village at a level that would provide normal living conditions for the rural population, in par-
ticular, its employment, opportunities for further economic growth, maintenance of all fuel and energy facili-
ties necessary for the economic development of rural areas.

Energy security of agriculture is associated with ensuring the progressive development of productive
forces and increasing the efficiency of production in the agricultural sector of the economy, as well as the
creation of the necessary housing and social conditions in rural areas.

Electrical networks in rural areas usually feed a large number of diverse consumers of electrical energy,
which is understood as a receiver or a group of receivers of electrical energy unified by a technological proc-
ess and located in a certain territory. The receiver of electric energy (electrical receiver), in turn, is a device,
unit or mechanism designed to convert electrical energy into energy of another kind.

In rural areas, the following consumers of electricity are:

— houses of workers and employees in settlements, farms;

— hospitals, schools, clubs, shops, bakeries, laundries and other businesses serving the public;

— production consumers of farms (livestock farms, grain cleaning stations, greenhouses, storage of agri-
cultural products, mills, garages, boilers, etc.);

— enterprises of the agro-industrial complex, grain receiving points, enterprises for processing of agri-
cultural products (dairy plants, canneries, meat processing plants, etc.);

— other consumers, including industrial enterprises.

The electric load is constantly changing, following the peculiarities of the structure of agricultural pro-
duction and employment of the rural population, which are not constant, associated with both seasonality and
employment during the day. Some consumers turn on, others turn off. This is a characteristic feature of agri-
culture, which is not like the work of industrial production. These changes are usually random but they are
subject to probabilistic laws, which can be established with great accuracy in the presence of a large number
of experimental data used in their determination. Therefore, in order to identify trends and forecast the de-
velopment of rural electricity, it is necessary to assess the threats to energy security, as their knowledge will
allow to take timely measures to prevent the most real problems.

According to Voropai N.I. [13], at the national level of energy security, internal threats can also be di-
vided into several groups: economic, socio-political, technological, natural and managerial-legal threats.

Meanwhile, Arginbaeva G.M. and Amirbekuly E. [14] as the main factors of energy security are rele-
vant to most countries in the world, highlights the diversification of supplies, security of transit, the availabil-
ity of the necessary reserves, quality and timeliness of information, security of infrastructure, stable function-
ing of international markets, improving energy efficiency, ensuring a steady flow of investment, scientific
and technological progress, the protection of the environment.

Analysis and assessment of energy security levels can be carried out using the method of indicative
analysis, which allows to solve the problems of functioning of large socio-technical and economic systems,
which include the energy system. These systems are characterized by a variety of properties, parameters,
complexity of internal and external relations, uncertainty of States and conditions of development [15].

As we can see, the existing discussions affect three defining aspects of energy security: as a functional
property of energy systems; as a state of protection of energy interests from internal and external threats; as
confidence in ensuring the protection of these interests.
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In the conditions of power supply of agriculture, it is necessary to consider its features which are con-
nected with the big dispersion of consumers of the electric power. The housing stock in rural areas is a small
subsidiary farm, which is home to the rural population, occupying a large area. The electricity consumption
of such households is small. However, the presence of large agricultural complexes as a whole, changes the
picture of power supply, as the power of these complexes can reach hundreds or thousands of kilowatts.

The configuration of electric network schemes depends on a number of factors: the number of consum-
ers, their location and categoricity in terms of reliability of power supply to consumers, the number and loca-
tion of power system substations. The variety of these factors can lead to a large number of variants of
schemes for the construction and configuration of networks with different technical and economic indicators.

The vast majority of agricultural consumers receive electricity from a centralized source — state power
systems (National companies). Under these conditions, the basis of the rural power supply system — electri-
cal networks. These include those for which more than 50 % of the design load is transferred and distributed
among agricultural production consumers, as well as non-production and household consumers in rural areas.

Thus, threats to the energy security of agriculture are short-term or long-term events that can destabilize
the operation of the energy complex limit or disrupt energy supply, which lead to accidents and other nega-
tive consequences. Therefore, to ensure the energy security of agriculture, the following factors should be
taken into account:

— socio-political;

— man-made and natural,;

— management and legal.

A group of socio-political factors, it would seem, with the relative political stability of Kazakhstan
should be the least significant in this list of impacts on energy security. Meanwhile, regional and national
(possibly ethnic) conflicts accompanied by force actions at the facilities of the fuel and energy complex
(sabotage, terrorist acts), as well as extremist actions of social movements, expressed in the picketing or
blockade of energy buildings, are now increasingly becoming a reality of our days, and therefore, are crucial
for the energy security of agriculture.

In all branches of power engineering, including nuclear, coal, oil, gas industries, there is a probability of
accidents, first of all for the technical reasons with the subsequent negative consequences on ecology, health
of the population and process of fuel and power supply.

A special group of factors affecting the achievement of energy security is management and legal fac-
tors. Management here is understood in a broad sense — not only technological, but also economic manage-
ment, as well as state and legal regulation of activities in the energy sector. What is most interesting, the im-
perfection of management, the inefficiency of public policy entail the implementation of the threat of eco-
nomic, social and political nature.

The presented review of factors demonstrated possible events and various consequences in the event of
such events, and management factors have a huge impact on all other factors of energy security. In this re-
gard, the energy security management system of agriculture should be aimed at reducing the susceptibility of
the economy or fuel and energy complex to threats, or mitigating the consequences of their implementation,
contributing to the preservation or increase of energy security, reducing the risk of its weakening.

Thus, the generalization of theoretical issues of energy security of agriculture leads us to the following
conclusions.

First, the energy security of agriculture is an integral part of economic security, as well as the entire sys-
tem of national security. Therefore, it is associated with ensuring the progressive development of productive
forces and increasing the efficiency of production in the agricultural sector of the economy, as well as the
creation of the necessary housing and social conditions in rural areas.

Secondly, the electrical load of agriculture is not constant associated with both seasonality and em-
ployment of the rural population during the day. Short-term use of installed capacity in agriculture causes
significant losses of electricity. This, in turn, threatens energy security, increasing the cost of its transmis-
sion.

Third, analyzing the factors of evaluation of the level of energy security highlights the different factors
(socio-political, natural and technological, managerial law) by which possible risks and consequences for
energy security of agriculture can be identified.
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AybL1 APy alIBUIBIFBIHBIH JHEPTreTHKAJBIK Kayinci3airin
KaMTYAbIH Ka3ipri MaceJesepi

Makanazia SHepreTuKanblK Kayinci3maikti 0ackapy KyieciHiH MOHI MEH MaHBI3bIHBIH MIKIpTaIac cypakrapsl
3epTTeNreH. DHePreTUKabIK KayilCi3aiKTiH XKiKkTesy Oenriepi KapacThIpbUIFaH: HAHOJCHTei, MUKPOACHTeH,
ME30JICHrel, MaKpOJCHIeH, MerajieHreil. ABTOpJap JHEPreTHKANbIK KayilcCi3miK KYpbUIBIMBIHAAFBI aybLl
LIapyanlbUIBIFBIHBIH OPHBI MEH PpOIiH aHbIKTaFaH. Makaiaja aybll IIapyallbUIBIFbIHBIH JHEPreTHKAJIbIK
Kayinci3airi eHmipicTiK KYIITEpAiH YAeMeNi JaMyblH KaMTaMachl3 €TyMEH XXOHEe SKOHOMHKAHBIH arpapiibk
CEKTOPBIHAFEI OHAIPIC TUIMIUITIH apTTEIPYMEH, COHBIMEH KaTap aybUIIAFbl KKETTI TYPFBIH YH-TYPMBICTBIK
KOHE OJIEYMETTIK eMip Cypy JKarjainapblH jkacayMeH OailJIaHBICTBUIBIFBI KOPCETUNreH. AybUIIBIK
ayMaKTap/iarbl 3JICKTP OSHEPIUACHIHBIH HETi3ri TYTBIHYLIBUIAphl aHBIKTAJIFaH: eI  MeKeHIepaeri
JKYMBICUIBIIAD MEH KbI3METINUIEPIIH TYPFBIH Yiliepi, (epMepiik MIapyallbUIbIKTap; AJICYMETTiK
UHQPAKYPHUIBIM HBICAHIAPbI; IApPYalIbUIBIKTAPIBIH OHIIPICTIK TYTHIHYIIBUIAPBI; arPOOHEPKACINTIK KelleH
KOCIMOPBIHAAPhI, AacCThIK KalObuimay Oeisimaepi, aybul LIapyallbUIBIFBl  OHIMAEPIH KalTta eHIey
KOCIOPBIHIAPBl; ©3r¢ Je TYTHIHYIIbUIAp. ABTOpNApIbIH IIKIpiHIIE, aybULIABIK ayMaKTapIblH OJIEKTp
JKYKTEMECI aybUl MIApyallbUIBIFBl OHIPICIHIH ©3IH/IK KYPBUIBIMBI MEH aybUI XaJIKBIHBIH MayCHIMIBIK JKOHE
TOYJIIK OOMBI )KYMBICIICH KaMThUIYbIHA GalJIaHBICTBI TYPAKThI €MEC CHIATTA OOJATBIH KYMBICIICH KaMTBLTY
epekienikTepine colkec y3mikci3 esrepemi. Makanana aybul  IIAapyallbUIBIFBIHBIH —OHEPTreTHKAIBIK
Kayircizirine acep eteTiH GakTopiap aiKbIHAAIFaH, SIFHH QJICYMETTIK-CasiCH; TEXHOT€H/IIK, TaOUFH, COHIai-
aK GacKapy-KyKbIKTBIK (hakTopiap.

Kinm ces30dep: aybul mapyalbUIbIFbl, SHEPreTHKA, SHEPTEeTUKAIIBIK KayIICi3AiK, YHEPreTHKAIbIK Kayinci3mik
JieHreiiepi, aybll Xajkpl.
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CoBpeMeHHBbIE MTP0O0JIeMbI 00ecriedeHUs IHEPreTHYeCKOil
0€30I1aCHOCTH CeJIbCKOI0 X03siCTBA

B crarbe nccienoBaHbl AUCKYCCHOHHEIE BOIPOCH! CYITHOCTH M 3HAUEHHMSI CHCTEMBI YIIPaBICHUS SHEpreTude-
CKoOI 6e30macHOCTBI0. PaccMOTpeHb! MpHU3HAKK KTacCU(PUKAIIMU SHEPTETHUECKOH O€30MaCHOCTH MO YPOBHSIM:
HaHOYPOBEHb, MHKPOYPOBEHb, ME30YPOBEHb, MAKPOYPOBEHb, METaypOBEHb. ABTOPAMHU CTaThbH ONPEAEICHBI
MECTO M POJIb CENILCKOTO XO3SIMCTBA B CTPYKTYpe 3HepreTudeckoil 6e3omacHoct. B cratee oTMedeHO, uTO
SHEpreTHyeckas 6e30MacHOCTh CENTbCKOTO XO35CTBa CBA3aHAa C 0OECIeueHneM MOCTYNaTeNbHOTO Pa3BUTHS
TIPOM3BOUTENLHBIX CHJI U HOBBIICHHEM 3(Q()EKTHBHOCTH IPOU3BOACTBA B arpapHOM CEKTOpPE SKOHOMUKH,
a TaloKe CO3JaHMeM HEOOXOAMMBIX KUJIMITHO-OBITOBEIX M COIIMAJIBHBIX YCIOBUH >KM3HU Ha ceine. Kpome To-
TO, ONpe/eIeHbl OCHOBHBIC IOTPEOUTENIH AICKTPHIECKON SHEPTHUH B CEIILCKUX TEPPUTOPHAX: JKIIIBIE TOMa
pabounx M CIyKaIUX B HACEJICHHBIX IIYHKTaX, ()epMEpCKHE XO35HCTBA; 0OBEKTHI COMANBEHON HHPPACTPYyK-
TYpbI; IPOU3BOJCTBEHHbIE TIOTPEOUTEIH XO3SHCTB; IMPEINPHATHS arpOIPOMBIIUICHHOTO KOMILIEKCa, XJIe0o-
TpHEMHbIE ITyHKTHI, IPEANPHUATHS 10 TepepaboTKe CEeNbCKOXO03sHCTBEHHON MPOAYKINH; IPOUUe MOTpeduTe-
1. ITo MHEHHUIO aBTOPOB, NEKTPUUECKasl Harpy3Ka CelIbCKUX TEPPUTOPHI HETIPEPHIBHO U3MEHSETCS, CIELyst
0COOEHHOCTSIM CaMO#l CTPYKTYpBI CEIbCKOX03HCTBEHHOTO MPOM3BOJICTBA U 3aHATOCTH CEJILCKOTO Hacele-
HHSI, HOCAIINX HETIOCTOSIHHBIM XapaKTep, CBS3aHHBIM KaK C CE30HHOCTBIO, TaK U C 3aHATOCTBIO B TEUEHHE CY-
ToK. B cTathe onpenenens! GpakTophl, BIUSAIOMNE HAa SHEPTETHUECKYIO OE30IIaCHOCTh CEIbCKOT0 XO3SHCTBa,
a IMEHHO COIHAIbHO-IIOJUTHIECKHE, TEXHOTCHHBIE U IPUPOJIHBIC U YIIPABIEHUECKO-TIPABOBEIC (haKTOPHI.

Knrouegvie cnosa: cenbckoe XOSHﬁCTBO, OHEPreTUKA, SHCPTETUYCCKasd 6C3OHaCHOCTb, YPOBHU 3HEpreTuyde-
CKOU 6C3OHaCHOCTH, CCJIbCKOC HACCJIICHUE.
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