Section 4. Analysis and forecast of Russia’s energy 
sector development

In contrast to the previous forecasts of GHG emissions done on the basis of macroeconomic forecasts “up bottom”, this Section contains “bottom up” forecast done on the basis of the analysis of the energy sector based on documents adopted by the Russian government. These documents are the following:

· “Major directions for the socio-economic development of the Russian Federation for the long-term” (Program developed by the Ministry of economic development and trade and adopted by the Government of RF); http://www.economy.gov.ru/merit/76;

· “Main provisions of Russia’s energy strategy for the period up to the year 2020 (developed by the Ministry of energy and adopted by the Government); http://www.mte.gov.ru/docs/32/103.html;

· “Federal targeted program ‘Efficient economy’ for the period 2002–2005 and till the year 2010” developed by the Ministry of energy and introduced in the list of Federal programs for the year 2002 (in particular, the Section “Ecological aspects of the energy efficient development of the fuel and energy complex including energy saving treatment of ash-and-slad waste of the thermoelectric power stations and reduction in the volumes of GHG emissions”. http://www.mte.gov.ru/docs/23/658.html.

In addition to the official documents we used:

· Publications of the Bureau of Economic Analysis, in particular, “Russian strategy in reducing GHG emissions” drafted in the year 1998; (Golub et al 1999);

· Publications of the Center of nature management economics of the Higher School of Economics, developed in 1996–2001; (Danilov-Danilian et al 2003);

· Publications of the Institute of energy research of the Russian Academy of Sciences. In particular, paper “GHG emissions by Russia’s energy complex for the period till 2010” developed in 2001 on the order of the Ministry for economic development and trade, Ministry of energy and RAO “UES of Russia”. (Institute of the Energy Studies RAS, Moscow, 2001).

Forecast of the industrial structure of emissions for the year 2010 is represented in Figure 4.1. The biggest share in the overall СО2 emissions produced by industrial sources will be of the energy sector – about 45 percent, metallurgy – 11 percent, transportation – 10 percent, production of construction materials and chemical industry – about 7 percent. The share of households in the overall СО2 emissions will increase from 6 percent in 1990 up to 11 percent in 2010. This can be explained by reorientation of households to their own consumption of the energy resources because of worsening of problems linked with the energy and heat supply. This fact is confirmed by, for example, estimates of GHG emissions on the regional level. Inventory of emissions in the Novgorod region demonstrate that in the period 1990–1999 there was a considerable increase in the household consumption of coal, peat, firewood and other energy resources. 

Figure 4.1

Forecast of industrial structure of СО2 emissions in Russia 
(in % to the overall emissions)
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Source: authors estimates.

Structure of the industrial production influences a little less than the volume and structure of GDP on the dynamics of GHG emissions. However, taking into account the fact that the share of the industrial production in Russian economy is sufficiently high and in the latest years took shape a sustainable growth in a number of industries, this factor is becoming more important from the point of view of dynamics of GHG emissions.

Energy prices

Prices of primary energy resources, electric energy and heat represent one of the factors directly influencing the volume of fuel consumption in the country and consequently GHG emissions. From the point of view of national GHG emissions domestic energy prices take special importance. Instability of domestic prices during last decade was highly considerable. Average energy price level increased in comparison with the 1990 level when a full scale state price subsidies remained by hundreds of percentage points. Change in domestic prices on energy resources is caused by several factors. Most important among them are:

· State of the world market of energy resources is subject to considerable instability. That was clearly demonstrated by a fifty percent reduction in oil prices (to a different degree on other types of fuel) down to 9–10 dollars per barrel in 1997–1998 and posterior increase up to the level of 36 dollars per barrel in 2000 and further by less drastic fluctuations. This fact although not always directly contributes to an increase in domestic energy prices in Russia. On the other hand world oil prices in contrast with GDP do not directly influence СО2 emissions;

· Change in domestic energy prices is linked with further reform in the fuel and energy sector designed to liberalize the electric energy market and lifting of natural gas prices closer to the world ones.

However, according to some experts’ opinion (Gurvich et al. 1997) price elasticity of energy demand in Russia is very low. For example, price growth on liquid types fuel during last years practically did not tell on its consumption volume. Reduction in the real price on electricity and gas resulted in the growth of their consumption (Main clauses of Russia’s Energy Strategy till the year 2020 (Ministry of Energy of Russia, Moscow, 2001). This fact can be linked with the following factors:

· Existing energy use structure in Russia for the last years;

· Low real energy prices resulting from non-payments and lack of real levers to exert influence on defaulters;

· Relatively small changes in energy prices that are outside “threshold of sensitivity”;

· Administrative measures directed to supply fuel to separate branches of economy and to the regions independently of the financial results derived from such supplies, etc.

As was demonstrated above, precisely the burning of fossil fuel represents the largest source of СО2 emission. That is why, shifts in the energy demand resulting from the energy sources price change represents one of the major factors influencing the dynamics of СО2 emissions.

Industrial modernization

Investments into new industrial technologies, modernization of industrial capital, managerial technologies (management), wide-scale simulation of innovations in the production and consumption sphere represent key factors that will determine the dynamics of GHG emissions in Russia in the coming decade. At present, the majority of industries, as before, widely use inefficient, according to current world standards, technologies that are more energy consuming and raw materials intensive. At the energy resources consumption level by the population the situation does not look better if worse that it was before the start of reforms in 1990s.

Unfortunately, despite separate positive examples, on the whole, the situation regarding introduction of the new technologies, capital renewals in Russian industry remains in rather worrisome state. Forecasted in the year 2003 technological crisis in the energy sector and many other branches of industry although seems rather overestimated demonstrates the fact that there are no radical changes in the sphere of technological innovations.

4.1. Parameters for the future development of the energy sector

Russia with its population reaching 2.8 percent of the world population and its territory that equals 12.8 percent of the surface of the Earth possesses between 12 and 13 percent of probable and about 12 percent of the prospected oil deposits, 42 percent of the resources and 34 percent of the natural gas deposits, about 20 percent of the prospected coal deposits and 32 percent of the brown coal deposits. Cumulative mining and extraction for the whole period of resources production amounts at present on oil 17 percent from the probable recoverable resources and on natural gas – 5 percent. Ensured extraction with prospected fuel deposits is estimated on oil and natural gas fro several decades and on coal – considerably more than that.

Lately up to 35 percent of the total amount of extracted energy resources in Russia is exported, including over 57 percent of oil together with oil products and 34 percent of the natural gas. Further development of the economy and the energy sector at the beginning will be realized in the conditions that are characterized by the limited financial possibilities by the need to use the available industrial, technological and personnel potential and as a result by the relatively low rates of restructuring and energy saving. Later on, as the financial potential increases resulting from the improvement of the general business cycle and the investment climate the rates of the positive structural and energy efficient tendencies will grow. That consequently will tell on the role of the fuel and energy complex and requirements made from the economy and society.

Volumes and structure of the per capita energy consumption

Energy strategy for Russia provides two possible scenarios of the socio-economic development of the country for the period till the year 2020. One scenario is favorable the other one is unfavorable. Starting with the year 1999 there is a revival of Russia’s economy. GDP growth in the year 2000 amounted to 5 percent. According to the unfavorable scenario of economic development, personal household consumption reaches the 1990 level only by the year 2013. According to the favorable scenario of economic development it reaches the 1990 level by the year 2010. It is assumed that by the year 2002 personal household consumption grows twofold or in 2.8 times in comparison with the year 2000.

Russian Government envisages GDP growth by 29–30 percent by the year 2004 and by 80–90 percent by the year 2010 in comparison with the year 1999. In case of a slow economic development they forecast GDP growth by 12–13 percent by the year 2004 in comparison with the year 2000. That approximately corresponds to an unfavorable scenario of the Energy strategy.

At the same time, each time larger share of the household consumption will be directed at the satisfaction of new needs that are characteristic of the post-industrial society. This will result in the considerable change in the volume and structure of per capita energy use starting with the year 2010. In the unfavorable scenario per capita energy use will grow by the year 2020 by 25 percent in comparison with the year 2000. (up to 7.5–7.6 tons of equivalent fuel. In the favorable scenario this growth will be more intensive – in 1.4 times for the same period. In the year 2020 per capita consumption will constitute 8.3–8.4 tons of equivalent fuel per capita which is close to the 1990 level.

It is significant that per capita energy use ensuring foodstuffs will remain practically unchanged during the whole period. There will be higher growth energy use on transportation and housing especially in case of the favorable economic development.

Calculations of the energy use for the reviewed scenarios of economic development are done given different variants of energy saving plans. The unfavorable scenario of economic development correlates with moderate energy saving and the favorable one – with the intensive one. In case of the unfavorable scenario Russia’s needs in the primary energy resources will be growing slowly – at the level of 12 percent by the year 2010 and by 18 percent by the year 2020. In the favorable scenario the energy saving will grow much more (correspondingly by 18 and 40 percent) and in the year 2020 it will reach the level of the year 1990.

Priority directions for the use of main energy resources

One can single out the following priority directions for the use of main energy resources:

· Natural gas – not for fuel purposes (production of fertilizers, raw material for chemistry, etc.), energy supply for the housing sector including heat and power plants, and as motor fuel for transport;

· Oil – meet requirements in motor fuels and raw materials for petrochemistry;

· Coal – for the electricity generation and production of coke and also as a fuel for households;

· Uranium – for electricity and heat production.

One of priority directions for natural gas and oil use during the period till 2010–2012 remains their export as the main source of currency earnings by the country. It is assumed that in case the share of recoverable fuel in probable resources amounts to about 25 percent then the resources of a certain type are well-developed and considerable increase in extraction is unlikely. In Russia oil production reaches this threshold. With respect to gas and coal these constraints are explained not by the deposits but by the cost of their development.

Forecast of gas production and consumption

It is well known that consumption of gas instead of coal and oil products sharply reduces GHG emissions. That is why the forecast of production and consumption of gas is analyzed in this paper in detail.

Main gas fields in Western Siberia that assure current production are greatly exhausted. For example, Medvezhye gas field is exhausted at 78 percent, Urengoy – 67 percent, Yamburg – 46 percent (figures for the end of 1990s). In the year 2000 gas fields that became operational in the period of falling production produced more than 85 percent of gas in Russia. Principal reserve fund of the prospected resources is situated in Western Siberia. There are unique in reserves gas fields on the Yamal peninsula, Zapolyarnoe gas field, less important gas-condensate fields in Nadym-Pur-Tazov region. Large gas fields are prospected on the continental shelf in Barents Sea, Sea of Okhotsk and Kara Sea. In Eastern Siberia and the Far East more than 2.7 trillion m3 of gas are prospected. However, only 7.4 percent of gas is produced there.

Undiscovered gas reserves that are situated on continental shelves in northern seas account for about 42.3 percent. Undiscovered land gas reserves that are situated in Eastern Siberia and the Far East account for about 43 percent, and the northern regions of Western Siberia account for 47 percent. In the European part of Russia principal additional gas deposits are forecasted in Caspian area. Natural gas there is characterized with high contents of hydrogen sulphide and carbon dioxide. In order to secure an extended reproduction of the sources of natural resources, it is necessary to develop prospecting work in promising hydrocarbon areas. It is required to do in order to prepare a reserve for deep exploration drilling. Perspective levels of gas production in Russia will be determined by the same factors that determine oil production. However, domestic gas prices will play an important role. Production levels of gas can amount in the year 2010 and in the year 2020 a volume of 655 and 700 billion cubic meters correspondingly. 

In order to have secured natural resources base under the given gas extraction rates till the year 2020, it is necessary to secure increase in reserves of no less than 3.0 trillion m3 of the effective reserves for each five years (securing extraction cost of not more than 34–40 dollars per thousand cubic meters, and sale price including transportation costs not more than 70 dollars per thousand cubic meters). Nadym-Pur-Tazov region of Western Siberia will remain the main gas extraction region in the country for analyzed perspective. Although its share will come down by the year 2020 to about 64–50 percent against 87 percent at present.

Starting with the year 2006 it will be necessary to start developing gas fields in the Ob and Tazov bays, Shtokmanovskoe gas field and finally – gas fields in the Yamal peninsula. Advanced development of the Shtokmanovskoe field in comparison with the Yamal gas field is explained by the less volume of weighted costs by 1.5 times. Moreover, development of the Yamal gas field is held back due to the ecological problems.

Another large center of gas extraction will become Koviktin gas field situated in the Irkutsk oblast. The dynamics of gas extraction in East Siberia and in the Far East will be determined, to a considerable extent, by gas export to the countries of APR. In case of high demand on the Russian gas in the countries of APR, gas extraction from those areas can increase up to 50–55 bullion m3. On the whole, gas extraction from present gas fields will amount by the year 2020 about 142 billion m3. More than 76 percent of gas extraction should be developed from the new fields. A program designed to develop small and low output gas fields especially in economically developed European regions has a regional magnitude. Special attention should be paid to a complex development of natural gas resources of the Yamal-Nenets autonomous region – main gas extraction area in Russia.

Transit of natural gas from the territory of the Central Asia states (first of all, Turkmenistan) and natural gas imports for its consumption by the southern regions of Russia can have great importance. 

Gasification of a number of Russian regions will continue including large industrial centers in the southern part of Western and Eastern Siberia, Far East, which is, first of all, explained by a need to solve ecological problems. Overall increase in distribution gas pipeline network will amount 75–80 thousand kilometers for five years including over 75 percent in the countryside. Polyethylene pipes will be used in the construction of pipelines, which will reduce costs and construction period, correspondingly, in 1.5–2 and 3 times. This will result in additional gasification of up to 10.5 million apartments, out of which 7.5 million in the countryside by the year 2021.

Liquefied gas will remain important in the structure of heat and water supply of the countryside and separate consumers. It is envisaged to increase liquefied gas consumption in 1.2–1.3 times.

Additional development of the Single system of gas supply and construction of gas transportation systems in Eastern Siberia and the Far East will be required for supplying gas to the consumers and securing its transit. During this period it will be required to replace 23 thousand kilometers of the pipeline, carry out modernization and replacement of gascompressor units of the total capacity 25 thousand Mwt and construct 22 thousand kilometers of new main gas pipelines.

The oil industry registers qualitative decline of resource base. Western Siberia and the Ural Volga region will remain the principal oil producing regions in the country although many large oil and gas fields are in the late stages of production with declining output. The share of hardly recoverable oil and gas deposits with low well production (less than 10 tons per day) amounts to 55–60 percent and continues growing. Potential oil and gas production from the “new” oil and gas fields located in the European part of Siberia, Eastern Siberia and the Far East is many times less than from the “old” ones and their development will be rather costly. 

Calculations show that oil production in Russia will come to 335 million tons and 360 million tons in 2010 and 2020 correspondingly. Western Siberia will remain the principal oil-producing region in Russia for the whole period under analysis. At the same time, its share by the year 2020 will drop down to 58–55 percent compared with the current 68 percent. After the year 2010 a large-scale oil production will begin in Timan-Pechora region, on the Caspian continental shelf and northern seas, in Eastern Siberia and the Far East. Oil production in the East of Russia will constitute about 15–20 percent of the overall oil production by the year 2020. The task of increasing the oil recovery index remains urgent for the whole period under analysis.

In order to cover Russia’s domestic demand in motor fuel, lubricants and other oil products as well as export of the oil products, the Energy Strategy envisages the growth in volumes of petroleum refining by the years 2015–2020 up to 220–225 million tons with simultaneous increase in the rate of the oil refining up to 70–80 percent in the year 2010 and up to 85 percent in the year 2020.

The coal-mining industry disposes of sufficient raw material base required to fully satisfy the needs of the Russian economy in coal. However, in the current economic conditions coal is considerably inferior to gas and oil fuels in the way of costs and ecological indices of its consumption by consumers and in reality closes fuel and energy balance. Increasing growth of production and economic capacities of the branch must ensure the risk reduction from a possible failure in gas production and atomic power stations construction. The branch must have indispensable reserves for increasing the coal production volumes up to 500 million tons per year by the year 2020.

According to the structure of fuel and energy balance adopted in Russia’s Energy strategy demand for coal will amount 335 million tons in 2010 and 430 million tons in 2020. These volumes of coal production on the whole are supported with the prospected deposits, which excludes additional exploration work. It is very important that in contrast with the quickly growing prices on gas and oil coal prices during the period between 2001 and 2010 will be changing much slower. During the period from 2011 and 2020 due to a wide scale development of Kansko-Achinsk coalfields the coal price may even be reduced  (by 10–15 percent to 2010 level). This goal can be achieved by developing the most efficient coal deposits, improving economic organization of the branch and, above all, scientific and technological progress in mining, treatment and transportation of coal.

Relative reduction of prices will remain in the next decade. This fact will serve as a good argument for increasing its role in the fuel and energy balance of the country. Satisfaction of demand on coal will be linked with the development of coal deposits in such federal regions as Kuznetsk and Kansko-Achinsk. Coal fields located in Eastern Siberia, Pechora, Donetsk and Sothern Yakutia will have regional importance.

Modernization of technological structure of coal production will consist in increasing the volume of coal digging. Its share will grow up to 80–85 percent by the year 2020. Large enterprises with the capacity of more than 500 thousand tons will account for about 80 percent of the overall coal production. The share of coal production of enterprises with small production capacity (less than 500 thousand tons) will increase form 4 percent in the year 2000 up to 15–20 percent in the year 2020. In the period 2001–2020 due to decreasing coal deposits and liquidation of loss-making enterprises (up to 60 million tons of production capacity), the need in construction of new capacities will amount to about 200 million tones, including 75 million tons in Kuznetsk coal-field, more than 70 million tons in Kansko-Achinsk coal-field, 20 million in the Far East coal-fields.

Improvement of the coal products quality is an important prerequisite for increasing coal competitiveness in the market of energy resources. A wide use of the most progressive methods of coal treatment is envisaged as well as transition to the international system of quality management (ISO 9000) at the coal mining enterprises. 

Hydro resources of Russia by economically efficient potential are comparable with the current power output generated by all electric power stations of the country. However, their development (except small and micro hydroelectric power stations) requires very long periods and large investments. Taking this into account, possible power generation by hydroelectric power stations will constitute 170–177 billion kWh in 2010 and 190–200 billion kWh in 2020 on condition that electricity production costs (including the investment component) on the new hydroelectric power stations will not exceed 3.5–4 cents per kWh.

Hydroelectric engineering will be developing mainly in Siberia and the Far East ensuring basic regime of work for the thermoelectric power stations located in these regions. In the European regions construction of small size peak hydroelectric power stations will continue in Northern Caucasus. In particular, in the period till the year 2010 it is envisaged finishing the construction of Bureiskaya hydroelectric power station in the Far East, putting capacities into operation of hydroelectric power stations under construction, the largest of which is Boguchanskaya hydroelectric power station in Siberia, Ust-Srednekanskaya hydroelectric power station in the Far East, Irganaiskaya hydroelectric power station in Northern Caucasus. Beyond the year 2010 it is envisaged construction of economically justified hydroelectric power stations at the rate of 2–3.6 million kWh per five years. During the period from 2011 through 2020 there must be finished the construction of Boguchanskaya hydroelectric power station in Siberia, Nizhne-Bureiskaya and Vikuiskaya hydroelectric power stations in the Far East, and Zaramagskaya, Zelenchugskaya, Cherekskaya hydroelectric power stations in Northern Caucasus. Moreover, it is necessary to start constructing South-Yakutsk hydroelectric complex and cascade of hydroelectric power stations on the undercurrent of the Angara River with putting of the first units into operation before the year 2020. In order to ensure reliable performance of Unified Energy Systems of Russia the Energy Strategy envisages putting into operation of 2–3 nuclear power plants in the European part of Russia.

Thermoelectric power stations will remain the basis of Russia’s power industry for the whole period under analysis. Their role in the structure of the branch will constitute 68 percent by the year 2010 and 67–70 percent by the year 2020 (69 percent in the year 2000). They will produce 69 and 67–71 percent of all electric energy in the country correspondingly. Taking into consideration a complicated situation existing in the fuel extracting industries and expected high growth of electric energy generation by thermoelectric power stations (by about 40–80 percent by the year 2020), fuel supply of the thermoelectric power stations in the coming period will become one of major problems in the power industry.

Summed demand of Russia’s thermoelectric power stations in the organic fuel will increase from 273 million tons of equivalent fuel in the year 2000 up to 310–350 million tones of equivalent fuel in the year 2020. Relatively small increase in fuel demand by the year 2020 in comparison with the electricity generation is linked with the complete replacement by that time of the existing uneconomical equipment with the new highly efficient one, which requires putting into operation maximum generation capacities. In the high version during the period between 2011 and 2015 it is envisaged to put into operation up to 15 million kw annually thus replacing the old equipment and ensuring consumption increase. In the period between 2016 and 2020 it is envisaged to put into operation up to 20 million kw annually. Any lag in putting new capacities into operation will result in a reduction in efficiency of the fuel consumption and correspondingly to the growth of its consumption by thermoelectric power stations in comparison with the levels fixed in the Strategy.

Development of power industry and heating systems

Under a favorable scenario reduction rates of GDP power intensity will correspond to the same indices in Japan posted in 1960–1995. Under a less favorable scenario it will correspond to the average indices of Western Europe posted during the same period. It is planned to reduce excessive consumption of natural gas domestically (first of all, by stabilizing its consumption by thermoelectric power stations) with replacement of gas by coal and partly by nuclear energy. However, it will nut result in large shifts in the structure of domestic consumption along types of fuel. During the period ahead electric power consumption will be growing in the most dynamic way. According to a less favorable scenario it will grow by 26 percent. According to a favorable scenario it will grow by 40 percent till the year 2010 and by 1.5 and 1.9 times by the year 2020 correspondingly in comparison with the 1995 level. GDP power intensity will be diminishing systematically after the year 2000.

Regional energy policy

The Energy Strategy envisages individual approach to the development of fuel bases and power supply to the main regions of the country. It is done on the basis of volume and structure of demand on the energy resources according to the forecasted dynamics of gross regional product volume. 

In the future we expect contradictory tendencies regarding the location of power consumption across the territory of the country. Meeting the crisis and production revival in the European regions will more intensive than in the Eastern regions of the country due to the fact that manufacturing branches concentrated there (machine building and metal-working, light and food processing industries) will be increasing their production 3 to 3.5 times faster than fuel and energy complex and other basic branches of industry. In the Eastern regions of Russia production revival will be much slower due to domestic demand growth and export of natural resources. However, much smaller power intensity of the manufacturing industry in comparison with raw materials industries makes the tendency of the advanced growth of power consumption in the European regions of Russia not so obvious, especially in the coming decade.

In contrast with this, under a favorable scenario of socio economic development of Russia high rates of economic revival will be ensured by manufacturing (including science intensive) industry mainly located in the European regions of the country. It will result in the fact that their share in power consumption will start growing just after the year 2004 and by the year 2020 it will reach 53–55 percent of the overall volume of power consumption in the country.

4.2. Consolidated forecast of the power 
industry development

Table 3.11

Russia’s power intensity in the primary energy 

	
	1990
	1995
	1998
	2000
	2005
	2010
	2015
	2020

	Scenario 1
	100
	119
	123
	117
	103
	90
	78
	67

	Scenario 2
	
	
	
	
	98
	77
	64
	54


Table 3.12 

Summery forecast of energy saving

	Year
	Total, mln. Tones of fuel equivalent
	Including power energy, billion kWh

	2005 
2010 
2015 
2020
	30–55
105–140
185–200
300–420
	20–40
60–130
130–230
190–300


Table 3.13 

Summery forecast of Russia’s power sector development

	
	2000
	2005
	2010
	2015
	2020

	Production of primary energy resources – total – mln tones of fuel equivalent including:
	1417
	1430

1500
	1455

1575
	1500

1660
	1525

1740

	
	
	308
	305
	305
	305

	Oil and condensate mln. T
	323
	327
	335
	345
	360

	Natural and associated gas, billion м3
	584
	580

600
	 615

655
	640

 690
	660

700

	Coal, mln. Т
	258
	270

300
	290

335
	320

370
	340

430

	Nuclear energy, billion kWh
	131
	155

175
	190

205
	210

260
	235

340

	Hydro energy, billion kWh
	165
	165

170
	170

177
	180

190
	190

200

	Non-traditional renewable energy resources, mln tons of fuel equivalent
	1
	3–4
	5–7
	8–12
	12–20

	Aggregate electric power generation billion kWh
	876
	970

1020
	1055

1180
	1135

1370
	1240

1620

	Volume of petroleum refining, mln T
	174
	175

185
	185

200
	190

220
	200

225

	Aggregate heat production mln Gcal
	2060
	2120

2185
	2200

2315
	2300

2470
	2420

2650


*Note: in numerator – for unfavorable scenario, in denominator – for a favorable scenario of economic development. 

At present, evolution of the living standard and the mode of life of the population become the main factor determining the dynamics of domestic power consumption. The living standard growth will considerably change the volume and structure of per capita power consumption. Under the favorable conditions of economic development per capita energy consumption will be rather intensive. As a result, in the year 2020 it will constitute 8.3–8.4 tons of fuel equivalent. Under an unfavorable scenario the volume of per capita energy consumption will grow up to 7.6 tons of fuel equivalent by the year 2020.
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