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			Abstract

			The paper investigates the energy balance of Georgia. To that end, the production and consumption of fuel and energy resources are analyzed for the 26-year period of independence of Georgia. The analysis is done by categories of energy resources and main sectors of industry. Data regarding the export and import of energy resources and level and dynamics of covering country’s consumption by local production is provided. The energy balance of Georgia suggests that in Georgia there are some achievements as challenges. Positively can be assessed the fact that during 2013-2017 years, aggregated energy balance of Georgia was carried out, while it was not possible for the fast 20 years. Another achievement can be seen, an increase of renewable energy resources in energy production structure [1].

			It is shown that, traditionally, the energy balance of Georgia is in deep deficit. Moreover, energy intensity and electricity intensity of Gross domestic product (GDP) in Georgia is higher than in other countries. Not satisfying condition can be noted in consumption of energy within sectors, as in structure of production. The article provides improvements for reduction of balance deficit. The country imports almost all amount of oil and natural gas. Electricity balance is relatively stable. In the recent years, some amount of electivity is exported to the neighboring countries. Generally, the country satisfies only 30-35% of own energy consumption by local generation, and the rest amount of resources are imported from abroad [2]. The reason for deficit to some extent is irrational and wasteful consumption of energy resources. The article examines the organizational difficulties in drawing up energy balance of Georgia and statistical problems of recording of energy production and consumption at the initial stage of market economy [3].

			Keywords: Georgia; Energy balance; Electricity; Oil products; Natural gas

		

		
			Main Information about Georgia

			Energy balance of Georgia poster for energy 7 symposium 

			Georgian National Energy and Water Supply Regulatory Commission, Tbilisi 0194, Georgia.

			
					Georgia is located in the South Caucasus, on the crossroad of eastern Europa and western Asia

					Area 69 700km2, from which 20% is occupied by Russia

					Population: 3,720,400 (1.1.2018)

					Capital: Tbilisi

					Currency: GEL (1 GEL=2.66$ 01.01.2019)

					GDP: 37846,6mln gel (2017)

					Not very rich country in fuel and energy resources, but almost all kinds of these resources are found in its territory in greater or lesser amounts [4].

					The rivers hold huge amounts of hydropower, largely 
compensating for fuel shortage in the country. Currently, resources of technical hydropower are utilized at only 12%

					Georgia is rich in alternative sources (solar, thermal waters, wind, etc.).

			

			Role and importance

			
					Energy Balance (EB) in Georgia is of great importance.

					Most significant material balances are fuel and energy balances which comprise all types of fuel and energy resources differing by origin and types of consumption and enable to determine amount and structure of producing and consuming such resources [5].

					Energy balances are reflected in the amounts and structure of the fuel and energy consumption within industrial structures that points out economic growth and industrial development level of the country.Brief historical overview
	During Soviet period energy balances in all former Soviet countries, including Georgia were drawn up once every 5 years.
	Energy Balances have not been drawn up in Georgia approximately for 22 years. (1991-2012) (Figure 1).
	The cause was the fact that statistical forms approved during the period of planned economy differed from International forms of statistics approved for similar reasons.
	In 1991-2012, there was no statistics of energy balance of Georgia, the author, Demur Chomakhidze, with his own initiative carried out statistics of EB.
	With the help of international organizations, significant changes took place in Georgia in 2013-2014. Particularly, GEO-Stat targeted at developing energy balances in compliance with international standards. 3 Publications have been issued [6] (Table 1).
	During the transition period (1991-1995) energy generation and consumption were characterized by a decreasing trend. Where as in the following years (1996-2000) the trend started to go up.
	During 1991e1995 energy generation decreased by 2.3 times, end-use by 7.1 times [7].
	During 1996-2000 the energy. Generation increased by 51.7% and 19%. The deficit decrease trend is still going on.

[image: ]
Table 1: Energy balance of Georgia 1991-2002 year. (Thousand tons convertional fuels-oil equivalent).
	Indicators
	1991
	1995
	2000
	2005
	2010
	2012

	Manufacturing among them
	1461
	580
	880
	972
	1339
	1182

	Hydropower
	639
	460
	512
	522
	809
	624

	Oil and accompanying gas
	214
	50
	126
	79
	58
	49

	Coal
	278
	20
	7
	_
	106
	178

	Other
	330
	50
	235
	371
	366
	331

	Import
	10991
	580
	880
	972
	1339
	1182

	Export
	1883
	21
	86
	74
	189
	83

	Stock change
	-542
	80
	-362
	-484
	-363
	-458

	Domestic supply
	11111
	1560
	1851
	2444
	2663
	3217

	Energy conversion losses and own consumption
	2360
	308
	361
	484
	363
	441

	Final Consumption
	8751
	1252
	1490
	1960
	2300
	2776


It is clearly demonstrated that
	The consumption of energy resources of Georgia in the period of the independence of Georgia increased more than the energy generation [8].
	The rate of energy resources consumption has gradually improved where as in the first years of the transition period the energy resources were wasted that was typical for the Soviet period [9].

Balance of the last decades the aggregated energy balance
	In the last 2013-2017, the energy sector has undergone significant quantitative and qualitative changes:

	The rate of growth of the country’s economy.
	The condition of the world economic and energy markets (Table 2 and Figure 2).

	Formation of fuel and energy complex oriented on own resources and expanding the use of hydro and other renewable resources.
	Formation of a favorable investment environment, formation of the complex based on the energy of the future [10].
	In 2004-2015 production of energy resources has increased by 37.1% and final consumption by 92.2%.
	Share of local resources in gross supply of fuel and energy resources has decreased (from 40.2- 28.2%).
	In 2013-2015 local production was reduced due to the reduction of coal, crude oil, biofuel and wastes and has increased due to increasing of natural gas, hydropower, geothermal power, solar power etc. The trend continues 2016-2017 in years [11].
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Table 2: Aggregated energy balance of Georgia 2013-2017 years.
	Indicators
	2013
	2014
	2015
	2016
	2017

	Manufacturing
	1428,7
	1372,0
	1320,4
	1376,3
	1333,6

	Import
	2831,5
	3229,4
	3820,7
	3735,1
	3822,9

	Export
	-110,8
	-121,1
	- 408,1
	- 249,6
	-337,8

	Stock change
	-3,6
	-2,4
	- 20,8
	- 72,8
	97,6

	Domestic supply
	4145,8
	4477,9
	4722,3
	4789,5
	4736,9

	Energy conversion, losses and Own consumption
	419,5
	455,1
	547,7
	459,0
	373,5

	Final consumption among them:
	3726,3
	4022,8
	4174,6
	4330,5
	4363,4

	Industry
	582,7
	612,7
	613,6
	603,2
	678,9

	Building
	71,4
	40,4
	21,2
	23,6
	31,5

	Transport
	963,1
	1328,1
	14449,0
	1523,6
	1379,8

	Agriculture
	13,7
	12,1
	18,7
	29,6
	30,8

	For non-energy purposes
	296,6
	306,4
	327,0
	301,2
	319,0

	Other
	1798,8
	1723,1
	1745,1
	1855,3
	1923,4


Electricity balance (Table 3)
Table 3: Balance of electric of Georgia in 2005-2017 years (mln kWt, hour).
	Indicators
	2005
	2015
	2017

	Manufacturing among them
	6880,0
	10832,6
	11315,7

	HPP
	5850,2
	8453,9
	9504,6

	TPP
	1030,6
	2378,7
	1723,4

	Wind PP Wind PP
	    -
	   -
	87,7

	Total Import between them
	1398,6
	699,2
	1497,0

	From Russia
	615,7
	511,0
	449,1

	Armenia
	752,9
	86,5
	134,7

	Turkey
	9,3
	  -
	  -

	Azerbaijan
	20,7
	101,7
	913,2

	Total export between them
	121,8
	659,9
	686,7

	Russia
	_
	169,6
	-260,0

	Armenia
	_
	70,8
	-137,0

	Turkey
	121,8
	419,5
	288,0

	Azerbaijan
	_
	_
	-1,7

	Losses
	314,8
	250,0
	161,2

	Consumption
	7842,8
	10621,9
	11875,3

	  Balance (+, _)
	_962,0
	+210,7
	-559,6


[image: ]
In 2015, the share of import in gross domestic supply has reached 80.9%. Electricity export from Georgia is mainly carried out in spring and summer [12]. In 2015, Energy resource manufacturing and domestic supply decreased a little. Final consumption increased a little. During this analyzing period, especially in the last years there isn’t shortage in electricity balance (Figure 3).
Country exports certain amount of electricity. In 2005-2015, electricity exports increased 5.4 times, while import reduced by half. As for the electricity generation and consumption, in these years the first one increased by 57.4% and the second one by 35.4%. The main part of electricity generation (78%, 2015) comes from hydropower plants while technical capability of our country’s rich hydro resources is utilized only by 12.3% in this year. In 2016 electric energy production increased by 7% and reached the Maximum level (11.6 billon kWh) Export 2016 (Figure 4).
The same situation is in all segments of energy sector. It should be especially noted that despite serious deficit, energy intensity and electricity intensity of Gross domestic product (GDP) in Georgia are higher than in other countries. Reduction of energy intensity of GDP is an important reserve for improvement of energy balance.
The Table 2 shows that 2013-2017, the import volume was increased from 2831,5 tones to 3822,9 (by 35%), while export was decreased from 110,8 tones to 337,8 (3times less) [13]. The production of local resources decreased by 6,7% (from 1428,7-1333,6). Accordingly, supply of local resources to the country decreased from 38,3 to 30,5% [14]. 
[image: ]
However, during this period some positive tendencies can be observed. Namely, the production of renewable energy resources increased by 12,9% (from 726,6-820,1) and the portion of renewable energy resources became higher from the total energy production by 10,7%. (From 50,8%-61,5%). Between 1991-2010, local production decreased from 1461 tones to 1339, so by 8,4% [15].
In Georgia, energy usage is not in a right way. Namely, 3-4 times more energy is consumed on GDP, than in developed countries. And this causes a big energy balance deficit. For a deep energy balance analysis, developing an econometric modeling would be useful that should be carried out in near future. 
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Figure 4: In 2016 electric energy production increased by 7% and reached the Maximum level (11.6 billon kWh) Export 2016.
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Figure 2: Thousand tons conventional fuels-Oil equivalent.
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Figure 3: Balance of electric of Georgia in 2005-2015 years.
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Figure 1: Energy Balance of Georgia 1991-2012.






