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Purpose: development of tools for analyzing the effectiveness of the 

VWDWH�SROLF\�RI�HQHUJ\�HI¿FLHQF\�LQ�WKH�UHJLRQV�RI�WKH�5XVVLDQ�)HGHUDWLRQ�

WR� LQFUHDVH� WKH� IHDVLELOLW\� RI� GHFLVLRQV� LQ� WKH� ¿HOG� RI� PDQDJLQJ� WKH�

economic and economic development of territories. Discussion: the 

VWDWH�HQHUJ\�HI¿FLHQF\�SROLF\��DFWLYHO\�SXUVXHG� LQ� WKH�SDVW������\HDUV��

QHHGV� WKH� SHUIRUPDQFH� PRQLWRULQJ�� +RZHYHU�� WKH� 5XVVLDQ� V\VWHP� RI�

accounting for energy consumption and energy saving is characterized 

E\�DQ�LQVXI¿FLHQW�GHJUHH�RI�GHYHORSPHQW��,Q�WKLV�UHJDUG��,W�LV�YHU\�DFWXDO�

to add for  exists methods some new methods proposed by the author: 

methods for calculating and analyzing the index of the electrical intensity 

RI� WKH� SK\VLFDO� YROXPH� RI� *53�� PHWKRG� RI� GHFRPSRVLWLRQ� DQDO\VLV� RI�

the electricity consumption increase by main factors; methodology for 

DVVHVVLQJ�DQG�DQDO\]LQJ�JHQHUDOL]HG� UHJLRQDO�HQHUJ\�HI¿FLHQF\� LQGLFHV��

PHWKRG�RI�FODVVL¿FDWLRQ�RI�5)�UHJLRQV�E\�W\SHV�RI�WKHLU�HQHUJ\�HFRQRPLF�

development. Conclusion: application of proposed methods can contribute 

WR�WKH�LPSURYHPHQW�RI�WRROV�IRU�LPSDFW�DQDO\VLV�RI�VWDWH�SROLF\�RI�WKH�5)�

UHJLRQV�HQHUJ\�HI¿FLHQF\��

Keywords��HQHUJ\�HI¿FLHQF\�LPSURYHPHQW�LQ�WKH�5)�UHJLRQV��WKH�UHJLRQ
V�

HQHUJ\�HFRQRPLF�GHYHORSPHQW��HI¿FLHQF\�RI�HQHUJ\�HI¿FLHQF\�SROLF\�LQ�WKH�

Russian regions.

'2,�

,QWURGXFWLRQ

(QHUJ\� HI¿FLHQF\� LV� RQH� RI� WKH� EDVLF� SUHFRQGLWLRQV� IRU� VRFLDO�HFRQRPLF�

GHYHORSPHQW�� HQDEOLQJ� WR� ¿QG� VROXWLRQV� WR� QXPHURXV� VRFLDO� DQG� HFRQRPLF�

problems, among which reduction of production costs, lower levels of domestic 

price increase and domestic producers competiveness enhancement of the 

competiveness of domestic producers. As a result of strong interrelationship 

EHWZHHQ� LPSURYHPHQW� RI� HQHUJ\� UHVRXUFH� FRQVXPSWLRQ� HI¿FDF\� DQG� HQVXULQJ�

ÐÅÃÈÎÍÀËÜÍÀß ÝÊÎÍÎÌÈÊÀ
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of sustainable economic development, the government programmes have been 

GHYHORSHG�DQG�EHLQJ�FXUUHQWO\�LPSOHPHQWHG�LQ�WKH�IUDPHZRUN�RI�WKH�SXEOLF�SROLF\�

RI� HQHUJ\� FRQVHUYDWLRQ� DQG� HQHUJ\� HI¿FLHQF\� LPSURYHPHQW� LQ� PRVW� FRXQWULHV�

including Russia.

©7KH�(QHUJ\�6WUDWHJ\�RI�5XVVLD�IRU�WKH�3HULRG�8S�WR�����ª�>�@��ZKLFK�OD\V�

RXW�WKH�IRXQGDWLRQV�RI�HQHUJ\�HI¿FLHQF\�SROLF\�LQ�WKH�5)��LV�FXUUHQWO\�LQ�WKH�SURFHVV�

RI�SKDVHG�LPSOHPHQWDWLRQ��WKH�¿UVW�SKDVH�±�IURP������WR������\\���WKH�VHFRQG�

SKDVH�±�IURP������WR������\\���WKH�WKLUG�SKDVH�IURP������WR������\\���7KH�¿UVW�

phase implementation involves reduction of energy intensity, in particular electric 

LQWHQVLW\� E\� WKH� \HDU� ����� E\� ����DQG� �����7KH� SURMHFW� RI� WKH� FRQVHTXHQW�

VWUDWHJ\�WLOO�����RXWOLQHV�WKH�SRVVLEOH�VLJQL¿FDQW�LQÀXHQFH�RI�VWUXFWXUDO�VKLIWV�DQG�

economic growth on the achieved in that period energy intensity reduction of the 

5)�HFRQRP\��,W�LV�QRWHG�WKDW�WKH�LQÀXHQFH�RI�WHFKQRORJLFDO�IDFWRU�ZDV�PRGHVW��

+RZHYHU��LW�LV�WKH�WHFKQRORJLFDO�HQHUJ\�VDYLQJ�WKDW�SOD\V�WKH�NH\�UROH�LQ�WKH�UDLVLQJ�

RI�HQHUJ\�HI¿FLHQF\�RI�5XVVLDQ�HFRQRP\�>����@��

7KXV��WKH�VWDWH�HQHUJ\�HI¿FLHQF\�SROLF\��DFWLYHO\�SXUVXHG�LQ�WKH�SDVW������

\HDUV�� QHHGV� WKH� SHUIRUPDQFH� PRQLWRULQJ�� )RU� WKHVH� SXUSRVHV�� VLQFH� ������

0LQLVWU\� RI� (QHUJ\� RI� WKH� 5XVVLDQ� )HGHUDWLRQ� KDV� VXEPLWWHG� WKH� 6WDWH� 5HSRUW�

SUHVHQWLQJ� WKH� DVVHVVPHQW� RI� HQHUJ\�VDYLQJ� DQG� UDLVLQJ� RI� HQHUJ\� HI¿FLHQF\��

ZKLFK�VHHNV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�PHDVXUHV�LPSOHPHQWHG�XQGHU�WKH�

state policy at all levels of government.

$V�WKHUH�LV�QR�XQL¿HG�PHWKRG�RI�LPSDFW�DVVHVVPHQW�RI�WKH�HQHUJ\�HI¿FLHQF\�

SROLF\�LQWURGXFHG��RI¿FLDO�GRFXPHQWV��JRYHUQLQJ�WKH�SROLF\��VWLSXODWH�IHDVLELOLW\�RI�

independent studies to develop additional methods of energy intensity analysis 

for regional economies [9].

Literature review

,Q�IRUHLJQ�FRXQWULHV�WKH�SHUIRUPDQFH�PRQLWRULQJ�RI�VWDWH�HQHUJ\�HI¿FLHQF\�

SROLF\�LQYROYHV�VSHFLDO�DFFRXQWLQJ�IUDPHZRUN�RI�HQHUJ\�FRQVXPSWLRQ�LQGLFDWRUV��

which attach strong importance to economical and statistical, economic and 

mathematical and econometric methods of analysis, allowing, amongst other 

things, to evaluate separately the impact of various factors on energy consumption 

dynamics. A number of foreign researchers developed a system of tools for 

energy sustainability assessment, based on the analysis of indicators and indices 

RI�HQHUJHWLF�DQG�HFRORJLFDO�HIIHFWLYHQHVV�>���������������@�

5HVHDUFK� VFLHQWLVWV� IURP� /('6� (QHUJ\� :RUNLQJ� *URXS� :RUOG� ZDWFK�

Institute presented overview of 18 tools and methods, application of those 

PDNHV�LW�SRVVLEOH�WR�FDUU\�RXW�DQ�HIIHFWLYH�SROLF\�LQ�WKH�HQHUJ\�VHFWRU�PDQDJLQJ�

WKH� HFRORJLFDO� DVSHFWV� �HI¿FLHQW� SURGXFWLRQ� ZLWK� ORZ� OHYHO� RI� HPLVVLRQV��� 7KH�

group laid out the reference catalogue, which contains complete theoretical and 

SUDFWLFDO�LQIRUPDWLRQ��VWUXFWXUHG�GH¿QHG�LQ�WKH�PDWUL[�ZLWK�IRXU�VXEMHFW�DUHDV�IRU�

each tool [11].

'HVSLWH�WKH�GLI¿FXOWLHV�ZLWK�GDWD�FROOHFWLQJ��TXDQWLWDWLYH�DQDO\VLV�RI�HQHUJ\�

consumption in various economic processes as a research area is being actively 
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promoted by Russian researchers. Energy saving is studied in national, sectoral, 

FRUSRUDWLYH�DQG�WHUULWRULDO�EUHDNGRZQV�>���������@�

+RZHYHU��5XVVLDQ�DFFRXQWLQJ�IUDPHZRUN�IRU�LQGLFHV�RI�HQHUJ\�FRQVXPSWLRQ�

DQG�HQHUJ\�VDYLQJ�LV�SHFXOLDU�LV�FKDUDFWHUL]HG�E\�LQVXI¿FLHQW�GHJUHH�RI�GHYHORSPHQW��

there are no uniform methodological materials for all the regions of Russia. In 

WKLV�UHJDUG��WKH�LQWHUUHJLRQDO�FRPSDULVRQV�RI�HQHUJ\�LQWHQVLW\�LQGLFHV�RI�*53�DUH�

FRPSOLFDWHG��0RUHRYHU��IDFWRU�DQDO\VLV�RI�*53�HQHUJ\�LQWHQVLW\�G\QDPLFV�LV�QRW�

currently conducted at the regional level. Thus, improvement of existing tools 

GHVLJQHG�IRU�UHVHDUFK�RI�LPSDFW�RI�HQHUJ\�HI¿FLHQF\�SROLF\�RI�WKH�5)�HQWLWLHV��

5HVHDUFK�PHWKRGV

It is proposed to supplement the existing research tools for evaluation of 

LPSDFW�RI�HQHUJ\�HI¿FLHQF\�LQFUHDVLQJ�SROLF\�PHDVXUHV�IRU�HFRQRPLHV�RI�5)�HQWLWLHV�

with a number of methods, amongst which are the method for calculating and 

DQDO\]LQJ�RI�YROXPH�LQGLFHV�RI�*53�DV�DQ�RYHUDOO�LQGLFDWRU�RI�HQHUJ\�FRQVXPSWLRQ�

HI¿FLHQF\�� GHFRPSRVLWLRQ� DQDO\VLV� RI� LQFUHDVH� LQ� HOHFWULFDO� SRZHU� FRQVXPSWLRQ�

based on the main factors; evaluation and analysis of general regional indices of 

HQHUJ\�HI¿FLHQF\��FODVVL¿FDWLRQ�RI�WKH�5)�HQWLWLHV�DFFRUGLQJ�WR�WKH�W\SH�RI�HQHUJ\�

consumption development.

2QH� RI� WKH� FRPPRQO\� XVHG� PDLQ� LQGLFDWRUV� RI� HQHUJ\� HI¿FLHQF\� SROLF\�

LPSDFW�LQ�WKH�UHJLRQ�LV�WKH�*'3�SRZHU�LQWHQVLW\�LQGH[��,;��>�@��,W�FKDUDFWHUL]HV�

WKH�G\QDPLFV�RI�WKH� LQGLFDWRU�RI�HQHUJ\�LQWHQVLW\�RI�*53�SHU�XQLW�IRU�D�FHUWDLQ�

SHULRG�RI�WLPH��>�@�(QHUJ\�LQWHQVLW\�RI�D�UHJLRQDO�HFRQRP\��;��DORQJ�ZLWK�HQHUJ\�

LQWHQVLW\�LQGH[��,;��GHSHQG�RQ�REMHFWLYH�IDFWRUV��HFRQRPLF�JURZWK�DQG�VWUXFWXUDO�

VKLIWV��ZKLFK�DUH�QRW�GLUHFWO\�UHODWHG�WR�WKH�SROLF\�RI�HQHUJ\�HI¿FLHQF\�DV�ZHOO�DV�

VXEMHFWLYH�RQHV�±�WKH�WHFKQRORJLFDO�IDFWRU�WKDW�PRVW�UHOHYDQWO\�UHÀHFW�WKH�SROLF\�

UHVXOWV��7KDW�LV�ZK\�,;�YDOXHV��HVWLPDWLQJ�WKH�OHYHO�RI�*53�HQHUJ\�LQWHQVLW\��IDLO�

WR�LQGLFDWH�WKH�IDFWRUV�SOD\LQJ�WKH�NH\�UROH�LQ�WKH�G\QDPLFV�RI�HQHUJ\�HI¿FLHQF\�

indicators. In this context, contribution of various factors on the dynamics of 

energy consumption can be determined by the means of decomposition analysis  

[1, 4, 6, 9].

7KH�PHWKRG�RI�WHFKQRORJLFDO�HQHUJ\�HI¿FLHQF\�LQGH[�HVWLPDWLRQ�GHYHORSHG�

in [9] with regard to the regional studies of energy intensity is based on the index 

method of decomposition of relative growth in energy consumption, outlined in 

WKH�ZRUN�RI� ,��%DVKPDNRY�DQG�$��0\VKDN�>�@��$GGLWLYH� IRUP�RI�GHFRPSRVLWLRQ�

allows to estimate the contribution of the technological factor to the dynamics of 

energy consumption in the form of Laspeyres index [9].

,QWHUUHJLRQDO�FRPSDULVRQV�RI�HQHUJ\�HI¿FLHQF\�LQGLFDWRUV�ZLOO�EH�H[SHGLHQW�

WR� PDNH� WDNLQJ� LQWR� DFFRXQW� WKH� W\SHV� RI� UHJLRQDO� GHYHORSPHQW� RI� HQHUJ\�

FRQVXPSWLRQ��)XUWKHUPRUH��LQ�RUGHU�WR�DOORZ�D�SURSHU�FRPSDULVRQ��WLPH�YDU\LQJ�

FODVVL¿FDWLRQ�RI� WKH�5)�HQWLWLHV� DFFRUGLQJ� WR� WKHLU� W\SH�RI� HQHUJ\�FRQVXPSWLRQ�

GHYHORSPHQW� QHHG� WR� EH� FRQVLGHUHG�� ©(QHUJ\�FRQVXPSWLRQ� GHYHORSPHQWª� RI�

an area means support of expanded reproduction, gradual positive qualitative 

and structural economic changes, competitiveness of territories based on the 
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PRUH�HI¿FLHQW�PDQDJHPHQW�RI�HQHUJ\�UHVRXUFHV�DV�WKH�PRVW�LPSRUWDQW�IDFWRU�RI�

production [9].

,Q�WKH�ZRUN�>��@�WKH�DXWKRU�GHYHORSHG�WKH�XQLYHUVDO�VWHS�E\�VWHS�PHWKRG�

IRU�FODVVL¿FDWLRQ�RI�WKH�5)�HQWLWLHV�DFFRUGLQJ�WR�WKH�W\SH�RI�GHYHORSPHQW�RI�WKHLU�

energy-consumption economic pattern, which is connected to the type of territorial 

economic development. The regions of each groups differ from other groups 

E\�WKH�SUHGRPLQDQFH�RI�RQH�RU�DQRWKHU�HQODUJHG�VHFWRU� LQ�WKHLU�*53�VWUXFWXUH�

�FRPSDUHG�WR�DYHUDJH�*53�VWUXFWXUH�IRU�WKH�HQWLUH�SRSXODWLRQ�RI�UHJLRQV���$SSO\LQJ�

this method, 6 overlapping groups of regions were distinguished: agricultural-

ELRUHVRXUFH�� EXGJHW�GHSHQGHQW�� WUDGH�¿QDQFLDO�� LQGXVWULDO�� UDZ� PDWHULDO� DQG�

GLYHUVL¿HG�UHJLRQV�ZLWK�JURVV�SURGXFW�VWUXFWXUH�FORVH�WR�WKH�DYHUDJH�DFURVV�DOO�

the totality of the Russian regions.

Results

7KXV��DSSOLFDWLRQ�RI�PHWKRGV�GHYHORSHG�LQ�>��������@�PDNHV�LW�SRVVLEOH�

�� WR�WDNH�LQWR�DFFRXQW�DFWLRQ�RI�WKH�WHFKQRORJLFDO�IDFWRU�ZKLOH�HYDOXDWLQJ�WKH�

LPSDFW�RI�WKH�HQHUJ\�HI¿FLHQF\�SROLF\�LQ�WKH�UHJLRQ�

�� to elicit that clusterization of regions according to the type of development 

of their energy-consumption factor can change in the course of time: a 

number of regions retain the same type, while other regions leave one 

group and join the other one; 

�� WR�GH¿QH�WKH�UHJLRQV�WKDW�UHWDLQ�WKHLU�W\SH�RI�GHYHORSPHQW�RI�WKHLU�HQHUJ\�

FRQVXPSWLRQ�HFRQRPLF�SDWWHUQ�GXULQJ�WKH�SHULRG�XQGHU�UHYLHZ�±�VR�FDOOHG�

nuclei of the group, the analysis of these nuclei gives a clear indication of 

typological characteristics of each group of regions; 

�� to draw up a conclusion on the role of main factors (the structural factor, 

the factor of economic growth, the technological factor) in reduction of the 

*53�HQHUJ\�LQWHQVLW\��

�� to evaluate the results of regional programmes aimed at improving energy 

HI¿FLHQF\�DQG�HQHUJ\�VDYLQJ�RI� WKH�5)�HQWLWLHV�DFFRUGLQJ� WR� WKH� W\SH�RI�

development of their energy consumption economic pattern. 

&RQFOXVLRQ

Application of proposed methods can contribute to the improvement of 

WRROV�IRU�LPSDFW�DQDO\VLV�RI�VWDWH�SROLF\�RI�WKH�5)�UHJLRQV�HQHUJ\�HI¿FLHQF\��

,QWHJUDO�UHJLRQDO�UDQNLQJV�RQ�PHDVXUHV�RI�FHQWUDO�WUHQGV�LQ�WKH�*53�HQHUJ\�

LQWHQVLW\�LQGLFHV�DQG�LQGLFHV�RI�WHFKQRORJLFDO�HI¿FLHQF\�RI�HOHFWULFLW\�FRQVXPSWLRQ�

IRU� ���������� \\� VKRZHG� WKDW� KLJK� UDWH� RI� HOHFWULFLW\� FRQVXPSWLRQ� LV� VSHFL¿F�

to agriculture-bioresource regions, while higher than the average rate is typical 

IRU� 5)�HQWLWLHV� RI� LQGXVWULDO� DQG� GLYHUVL¿HG� W\SHV�� UDWLQJV� EHORZ� DYHUDJH� DUH�

FKDUDFWHULVWLF�RI�WUDGH�¿QDQFLDO�DQG�EXGJHW�GHSHQGHQW�UHJLRQV��UDZ�±W\SH�UHJLRQV�

KDYH�WKH�ORZ�OHYHO�RI�HQHUJ\�HI¿FLHQF\�>�@�
$FNQRZOHGJHPHQWV

7KH�UHVHDUFK�ZDV�IXQGHG�E\�WKH�5XVVLDQ�)XQG�RI�)XQGDPHQWDO�5HVHDUFK�

DQG�$GPLQLVWUDWLRQ�RI�WKH�9ROJRJUDG�UHJLRQ��SURMHFW�©'HYHORSPHQW�RI�WRROV�IRU�
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GHFLVLRQ�PDNLQJ� RQ� HVWLPDWLQJ� WKH� HIIHFWLYHQHVV� RI� HQHUJ\� VDYLQJ� SROLF\� DQG�

LQFUHDVLQJ�HQHUJ\�HI¿FLHQF\�RI�WKH�UHJLRQª�QR��������������2*1�
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