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General State of the Economy  

The Russian Federation’s territory covers much of Eastern 

Europe and the majority of northern Asia . Russia has 

land borders with 16 countries, including countries of the 

Commonwealth of Independent States and European 

Union, as well as Mongolia, China, and North Korea and 

shares seas with Japan and the USA. The country has ac-

cess to the Pacific and Arctic Ocean, as well as the Baltic, 

Black and Azov seas. 

Russia is the largest country in the world in terms of ter-

ritory and is home to more than 141 million people, as of 

2019. In terms of population density the country ranks 

181st in the world [1,2,3]. Russia has the longest coast-

line in the world - 37 653 km [3]. 

Russia is a presidential-parliamentary republic and the 

official language is Russian. The administrative map of 

the country is divided into 46 regions, 21 republics, and 4 

autonomous districts [3]. 
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10. Public debt (% of GDP), 2014-2017/The World Factbook/Library/Central Intelligence Agency *202 
* Total number of countries participating in ranking 

Figure 1. Economic indices of Russia  
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Russia is a member of the BRICS association of major 

emerging economies, that also includes Brazil, India, Chi-

na and South Africa. The country's economy is based on 

the oil and gas sectors, as well as the export of hydrocar-

bons, and therefore economic growth in the country is 

largely tied to the market price of these commodities. 

According to a number of indicators, Russia is among the 

top 25% of countries, that have been included in the ra-

ting (Figure 1).  

Since the mid-1990s, the country has seen a steady 

growth in GDP at purchasing power parity, both as a 

whole and per capita, but in 2009 and between 2014-

2015 both of these indicators showed a slight decline 

[4,5]. GDP at purchasing power parity grew from $3.963 

trillion in 2015 to $4.016 trillion (6th in the world) in 

2017 [3].  

The country's GDP in terms of purchasing power parity 

per capita is significantly lower (74th place in 2017), the 

current dynamics of this indicator over the past two de-

cades is also positive [5]. In recent years GDP per capita 

has grown from $27,500 in 2015 to $27,900 in 2017 [3]. 

The inflation rate, however, has almost halved from 7.1% 

in 2016 to 3.7% in 2017; according to this indicator, the 

country is in 149th place in the world [3]. It should be 

noted that this ranking of countries is purely statistical in 

nature and does not always correspond to the state of 

the economy. In terms of the market value of publicly 

traded shares in 2016, the country was in 20th place, sig-

nificantly behind the leaders - China, the USA, the EU, 

but also behind Brazil, Spain and South Africa. 

According to The Global Competitiveness Report 2019, 

presented by the World Economic Forum, Russia ranked 

43rd (from 141 countries considered), placing it below 

Poland, Italy, Spain and Thailand. This rating measures 

the effectiveness of the use of the country’s own re-

sources for sustainable development. In addition to nu-

merous economic indicators this report also takes into 

account such factors as the level of education, health of 

the population, and the level of innovation. 

In terms of high-technology exports in 2018, Russia was 

in 31st place, behind countries including Brazil, India and 

Israel. According to the Index of Economic Freedom 

which takes into account business freedom, freedom 

from government intervention, protection of property, 

and freedom from corruption, Russia was in 107th place 

out of 180 countries examined in 2018; in 2020 it had 

risen to 94th place and is considered "moderately free". In 

terms of gold and foreign exchange reserves Russia was 

in 8th place in 2017, behind China, Japan and the EU 

countries. In 2019 the Russian companies Gazprom, Lu-

koil and Rosneft were included in Fortune’s "Global 500”. 

list of the largest companies in the world  

 

 

. 
  

Additional information on the Russian economy can be 

found in the attached link library by clicking here. 
                                                                                      

Resource/

explanations  
Crude oil 

Natural 

gas 
Coal Shale Gas* Tight Oil* 

Coal mine 

methane 

Natural 

Bitumen 

Extra 

Heavy Oil 
Oil Shale 

Value  80 47.8 162 166 284.5 74.6 744-1 973 28 367 6 247 883 

Unit  BB Tcm mt Tcf BB Bcm Bcm MMB MMB 

Year  2018 2018 2019 2013 2013 2018 2008 2008 2008 

Source  [3] [3] [7] [10] [10] [7,12] [11] [11] [11] 

Table 1. Fossil energy resources of Russia 

Energy resources 

Russia has the world's largest natural gas reserves, 

along with significant reserves of oil (8th in the world), 

and coal (Table 1) [3]. According to 2018-2019 data, 

proven coal reserves amounted to 67.8%, natural gas 

to 25.7%,  and oil to 6.5%, of the total energy poten-

tial of the country's fossil resources  in oil equivalent 

(Fig. 5). The matrix of unconventional resources looks 

somewhat different: kerogen oil accounts for 59.7%; 

light confined oil for 15.9%; shale gas for 11.7%; oil 

sands and heavy oil for 6.5%; coal mine methane for -   

2.9%; and associated gas for 3.3% ( Fig. 7). 

  

  

*unproved, technically recoverable  

 

http://aenert.com/countries/europe/russia/energy-resources/
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According to [3,6], at the end of 2017 proven oil reserves 

amounted to 80 billion barrels, and according to [7], they 

were estimated at 107.2 billion barrels at the end of 

2019. 

At the beginning of 2018 proven reserves of natural gas 

in Russia were estimated at 47.8 trillion m³ [3]. The BP 

review cites lower figures for 2019 - 38 trillion m³ [7]. 

According to [6], natural gas reserves in the country 

amounted to 1,688 Tcf at the beginning of 2017. Accord-

ing to [6], proven coal reserves at the end of 2016 to-

talled 177 billion short tons; the figure for 2019 is pre-

sented in [7] - 162,166 million tons. Proven coal re-

sources totalled slightly less than 70 billion tons in 2014 

[8]; for comparison, in China reserves exceed 124 billion 

tons [8]. According to [9], the reserves of A + B + C1 cate-

gory coal in Russia at the beginning of 2018 amounted 

to 112.9 billion tons, of which more than half was brown 

coal (58.9 billion tons), with the remaining 54 billion 

tons composed  of hard coal and anthracite. Russia has 

the fourth largest uranium reserves in the world after 

Australia, Kazakhstan and Canada; in 2017 the IAEA esti-

mated reserves at 485.6 thousand tons. In 2019 the State 

Balance of Mineral Reserves of the Russian Federation 

calculated Uranium reserves (A + B + C1) to exceed 330 

thousand tons [9]. In addition to the aforementioned fos-

sil-energy resources, Russia has significant reserves of 

unconventional resources (Table 1). The country has sig-

nificant reserves of shale gas, and the world's largest 

tight oil reserves which, according to 2013 data, amount-

ed to 284.5 Tcf and 74.6 billion barrels, respectively [10].  

According to the 2010 Survey of Energy Resources Re-

port [11], the reserves of natural bitumen in Russia 

amounted to 28 367 million barrels; extra heavy oil to 6 

million barrels; and kerogen oil (oil shale) to 247 883 

million barrels. According to calculations by Advanced 

Energy Technologies, the potential for the utilization of 

coal mine methane and its reserves [7] (according to the 

methodology based on methane emissions from coal 

mining [12] ), amounted to 744 - 1 973 Bcm, as of 2019. 

CBM resources in Russia were estimated at 13.3 - 73.6 

Tcm [13]; the Federal Institute for Geosciences and Natu-

ral Resources (BGR) [14] provided a figure of 12 550 Bcm 

of coalbed methane in 2014. In [15], according to an esti-

mate by OAO Gazprom VNIIGAZ, the predicted methane 

resources in the coal basins of Russia total more than 80 

Tcm. 

Russia, given its vast territory and diverse climatic zones 

and natural landscapes, has significant potential for the 

development of some types of renewable energy. A se-

lection of the main indicators of this type of resources is 

presented in Table 2. 

The level of horizontal solar radiation for the majority of 

the country is between 2.8 - 3.5 kWh/m²/day; in the 

south of the country, in the Caucasus and the Far East, 

this figure can reach 3.5 - 3.9 kWh/m²/day [16]. The dis-

tribution of wind resources is as follows: in most of the 

country, the wind speed is  between 5.0-6.5 m/s; along 

the Pacific coast in the northeast, the Atlantic coast in 

the northwest, and the Arctic Ocean coast in the north, 

wind speed can reach a speed of 6.5 - 8.0 m/s at a height 

of 50 meters. Maximum wind speed is observed in the 

north-west, north and north-east of the country, along 

the coast of the Bering Sea and in the north, north-east 

of the country, in the Kuril Islands and Chukotka, where 

at an altitude of 90 m it can exceed 8.0 m/s [17].  

In World Energy Resources Hydropower Report 2016, the 

total hydro potential of Russia was estimated at 

1,670,000 GWh / year; only 10% of which is currently 

Table 2. Renewable energy resources of Russia 

Resource/

explanations  

Solar Potential 

(GHI)*  

Wind Potential 

(50 м)*  

Hydro energy 

Potential**  

Bio Potential 

Agricultural 

area  

Bio Potential 

Forest Area  

Geothermal 

Potential  

Municipal 

Solid Waste  

Value  2.8-3.5 5.0-6.5 1 670 000 13.3 49.8 2 000 0.93 

Unit  kWh/m2/day m/s GWh/year % of land area % of land area MW/m2 
kg/per 

capita/day 

Year  2019 2019 2016 2016 2016 2015 2012 

Source  [16] [17] [18] [20] [21] [22] [24] 

 

*for the majority of the territory of the country 

**total potential  
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being utilized. In China this figure was 2,140,000 GWh / 

year with 41% utilization [18]. The economically availa-

ble potential of hydropower in Russia can reach more 

than 850 TWh [19]. About 49.8% of the territory of Rus-

sia is forested [20], with 13.3% used as agricultural land 

[21]. Between 1992 and 2016 Russia was one of the few 

countries that saw a slight increase in its total forest 

area, while the area of land in the agricultural sector 

decreased [20,21]. Certain regions of Russia are tectoni-

cally active; in 2015 the potential of geothermal re-

sources was estimated at 2,000 MWe [22]. According to 

the State Information System, geothermal water reserves 

in Russia with a temperature of between 40-200oС and a 

depth of 3500 m can provide about 14 million m³ of hot 

water per day [23]. The level of municipal waste genera-

tion in Russia is 0.93 kg per person per day, which is 

slightly less than, for example, in neighbouring China - 

(1.02 kg per person per day). By 2025, this indicator is 

projected to increase to 1.25 kg per person per day. This 

resource is a valuable raw material for secondary use or 

energy production; however, processing technologies 

that allow for its utilization have not seen wide distribu-

tion in Russia [24]. 
  

A detailed list of sites and special reports on Russian energy 

resources can be found here. 

 

 

Energy Balance  

According to the BP Statistical Review of World Energy 

2020, total primary energy consumption in Russia in 

2019 was 29.81 exajoules: 53.7% from natural gas; 

22.0% from oil; 12.2% from coal; 6.2% from nuclear pow-

er; 5.8% from hydropower; and 0.1% from other renewa-

ble resources [7]. 

Russia is one of the largest oil producers in the world, 

along with Saudi Arabia and the United States, and is the 

second largest natural gas producer after the United 

States [6]. Production of oil and other liquid hydrocar-

bons has soared since 2001 and reached 11.49 million 

barrels per day in 2019, up from 7.16 million barrels per 

day in 2001. The volume of oil consumption in the coun-

try has shown a slight increase since 2001 (Fig. 2) and in 

2017 amounted to 3.7 million barrels/day [25 ]. 

  Source: U.S. Energy Information Administration (Jan 2020) / https://www.eia.gov/  
 

Figure 2. The production and consumption of fossil fuels in Russia (coal – left, gas – in the center, oil – right)  

In BP’s review, according to 2019 data , the production of 

all types of liquid hydrocarbons in Russia totals 11,540 

thousand barrels per day,  with consumption at 3,317 

thousand barrels/day [7]. 

Oil exports from Russia in 2016 amounted to more than 

5 million barrels/day (approximately 250 million tons per 

year) [6]. The main importers of Russian oil are European 

countries (70%) and Asian countries (30%) [6]. According 

to the Federal Customs Service and Rosstat, oil exports 

in 2019 amounted to 272.2 million tons [26]. In 2020, 

analysts predict a decline in oil exports [27]. 

The ratio between production and consumption of natu-

ral gas has remained stable over the past two decades, 

averaging 23,500 Bcf and 16,800 Bcf, respectively [25]. 

According to the BP Statistical Review of World Energy 

June 2020 [7], gas production in 2019 totalled 679 billi-

on m³, with domestic consumption at 444.3 billion m³. 

According to [9], in 2019 production was 680.6 billion 

m³, 35.8 billion m³ more than in the previous year. Ac-

cording to US sources, in 2016, the National Oceanic and 

Atmospheric Administration (NOAA) in Russia burned 

around 850 Bcf of associated petroleum gas, which 

amounted to about 16% of the total gas flared in the 

http://aenert.com/countries/europe/russia/energy-resources/
https://www.eia.gov/
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world [6]. The Russian Statistical Yearbook 2019 provides 

data on the growth of associated petroleum gas produc-

tion, which in 2018 amounted to 79.5 bcm. The volume 

of associated petroleum gas utilized in flares totalled to 

14.7 billion m³, 18% more than in 2017 [28]. In 2016 the 

country exported 7.5 Tcf of natural gas, with EU count-

ries receiving around 90% [6]. According to [9], in 2018 

220.6 billion cubic meters of natural gas was exported, 

and LNG exports amounted to 36.7 million cubic meters. 

Russia is the sixth largest coal producer in the world. 

Production has been growing since 2001 and in 2017 

totalled 449.57 million short tons [6], and in 2019, ac-

cording to a BP report, 9.2 exajoules [7]. Coal consumpti-

on in the same period (2017) decreased slightly to 

239.15 million short tons [6], with BP reporting a figure 

of 3.63 exajoules [7]. Coal exports from Russia in 2018 

totalled 210 million tons; the main importers were South 

Korea, China and Japan [9]. 

Historically, Russia has relied heavily on fossil fuels to 

generate electricity (Figure 3). 

  

 

 

 

 

 Sources:  

Sources: U.S. Energy Information Administration (Jul 2020) / www.eia.gov 

 

Figure 3. Electricity production in Russia 

Electricity production in the country in 2018 amounted to 

1039.0 TWh (Fig. 8). The largest proportion came from 

fossil fuels - 64.1%, hydropower accounted for 18.0%, 

nuclear power - 17.5%, and other renewable sources - 

0.4%. According to the Ministry of Energy of Russia, elec-

tricity generation amounted to 1080.6 billion kWh in 

2019 [29]. 

Russia's position on the comparative chart of energy indi-

ces is presented in Figure 4. As already noted, Russia has 

the largest reserves of mineral resources, therefore the 

first six indices have extremely high indicators, particu-

larly for the production / consumption ratio. Russia is 

among the world leaders in the production of oil and gas, 

and domestic consumption is at a low enough level to 

allow for significant exports . 
  

http://www.eia.gov
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Sources: 

1. Crude oil proved reserves, 2017/International Energy Statistic/Geography/U.S. Energy Information Administration (Aug 2018) *93 

2. Natural gas proved reserves, 2017/International Energy Statistic/Geography/U.S. Energy Information Administration (Aug 2018) *99 

3. Total recoverable coal reserves, 2015/International Energy Statistic/Geography/U.S. Energy Information Administration (Aug 2018) *81 

4. Combination production-consumption for Crude oil, 2015/International Energy Statistic/Geography/U.S. Energy Information Administration (Aug 2018) *214 

5. Combination production-consumption for Natural gas, 2015/International Energy Statistic/Geography/U.S. Energy Information Administration (Aug 2018) *111 

6. Combination production-consumption for Coal, 2015/International Energy Statistic/Geography/U.S. Energy Information Administration (Aug 2018) *127 

7. Electricity – from other renewable sources (% of total installed capacity), 2015/The World Factbook/Library/Central Intelligence Agency *166 

8. GDP per unit of energy use (PPP per unit of oil equivalent), 2017; Primary energy consumption - BP Statistical Review of World Energy 2018/BP; 

GDP (purchasing power parity) - The World Factbook/Library/Central Intelligence Agency *66 

9. Energy use (primary energy use of oil equivalent per capita), 2017; Primary energy consumption - BP Statistical Review of World Energy 2018/BP; Population - World Population Prospects/

United Nations, Department of Economic and Social Affairs, Population Division (2017), World Population Prospect: The 2017 Revision, Key Findings and Advance Tables. Working Paper No. ESA/

P/WP/248/ *66 

10. The Global Energy Architecture Performance Index Report (EAPI) 2017,  Rankings/Reports/World Economic Forum *127 

11. Electric power consumption (kWh per capita), 2015-2016; Electricity Consumption - The World Factbook/Library/Central Intelligence Agency ; Population - World Population Prospects/United 

Nations, Department of Economic and Social Affairs, Population Division (2017), World Population Prospect: The 2017 Revision, Key Findings and Advance Tables. Working Paper No. ESA/P/

WP/248/ *212 

12. Combination of electricity production-consumption (kWh), 2015-2016/The World Factbook/Library/Central Intelligence Agency *216 

* Total number of countries participating in ranking 

Figure 4. Energy indices of Russia 

In terms of the share of electricity production from re-

newable energy sources (excluding hydropower) Russia, 

with 0.6% of installed capacity in 2015, was in 147th 

place, among 166 countries selected for consideration, 

almost 20 times behind Canada, a country with a similar 

climate and similar natural resources. 

Russia is ranked 48th in the EAPI of 2017 (Energy Archi-

tecture Performance Index), which is based primarily on 

the level of economic growth, environmental safety, and 

energy independence of the country, including access to 

energy. This places the country behind most European 

states, Canada, South Korea, Japan, but slightly ahead of 

the USA and significantly ahead of China. It should be 

noted that over the past 8 years the country has lost 15 

positions in the ranking. 

In terms of GDP per unit of energy use in 2017, Russia 

demonstrated a critically low ranking – 61st out of 66 

countries selected for consideration; however, in terms of 

energy use per capita it is much higher – 16th out of 66 

countries selected for consideration. In terms of electrici-

ty consumption per capita, Russia is in the top half of the 

ranking. Likewise, the country is in the top quarter of the 

ranking in terms of the ratio of production-consumption 

of electricity. 

 

 

  
 

More information about the energy balance of Russia can be 

found in the documents from our reference library here.   

Energy infrastructure 

The map showing the territorial distribution of the larg-

est infrastructural projects of the fossil fuel sector in 

Russia is presented in Figures 5, 6, 7, 8. 

Coal is the leader in the total potential of natural energy 

resources - 67.8%; the share of natural gas is 25.7%,  and 

oil accounts for 6.5% (Fig. 5).  
 

 

https://www.eia.gov/
https://www.eia.gov/
https://www.eia.gov/
https://www.eia.gov/
https://www.eia.gov/
https://www.eia.gov/
https://www.cia.gov/
https://www.bp.com/
https://www.cia.gov/
https://www.bp.com/
https://www.weforum.org/
https://www.cia.gov/index.html
https://www.cia.gov/
http://aenert.com/countries/europe/russia/energy-balance/
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Figure 5. Basic infrastructure facilities of the fossil fuel sector in Russia: conventional oil 

The main deposits of liquid hydrocarbons are concentrat-

ed in the West Siberian oil and gas basin, which contains 

almost two-thirds of the total reserves and half of the oil 

resources. The largest oil field is Priobskoye, with re-

serves, as of January 2019, estimated at 1,165.9 million 

tons (A + B1 + C1) [9]. More than 30 refineries in Russia, 

as of January 1, 2017, had a total installed capacity of 5.1 

million barrels/day (Fig. 5) [30]. The largest oil refining 

centre in the country is the Ufa Complex, owned by Ros-

neft (Bashneft), which includes three refineries with a 

total installed capacity of 23.5 million tons per year [31]. 

In 2016 Russian ports (Novorossiysk, Primorsk, Ust-Luga, 

and Kozmino) provided about 84% of oil exports, the 

export capacity of the largest of them, Novorossiysk, 

amounted to 1.407 million barrels per day [30]. In addi-

tion, the Novorossiysk fuel oil terminal has a throughput 

capacity of 5 million tons per year [32]. Crude oil is main-

ly transported through pipelines with a total length of 

54,800 km, while oil products are transported through 

pipelines with a total length of 19,300 km (Figure 5). 

The largest reserves of natural gas are located in the 

Yamal-Nenets Autonomous Okrug (55% of the Russian 

natural gas resource base) [9]. The richest field is Uren-

goyskoye of the West Siberian oil and gas basin, with 

reserves of A + B + C1 gas estimated at 5,492.1 billion m³ 

in 2019, and production in 2018 amounting to 121 bil-

lion m³ [9]. The main plants (Fig. 6) for processing natu-

ral gas and gas condensate are located in Western Sibe-

ria, near the fields. The largest gas processing plant is 

the Orenburg Gazprom natural gas processing plant with 

an installed capacity of 37.5 bcm. In the Far East, the 

construction of the Amur gas processing plant, with a 

design capacity of 42 bcm, is underway [33]. The largest 

gas storage facilities are located in the west of the coun-

try, where Gazprom owns 22 underground gas storage 

facilities, 26 gas storage facilities; by the end of 2019 - 

early 2020, Gazprom's UGS facilities’ gas reserves to-

talled over 72 billion m3 [34]. 

Liquefied gas is exported from the terminals of the 

Yamal LNG project and the Sakhalin LNG terminal, with a 

production capacity of 9.6 million tons of LNG per year; 

the main importer is Japan [35,30]. In 2019, the Kalinin-

grad LNG regasification terminal was commissioned, with 

a storage capacity of 174,100 m³ [36]. The terminal will 

be able to provide residents of the Kaliningrad region 

with up to 2.7 billion m³ of gas per year [37]. Gas is 

transported within Russia through a network of pipelines 

with a total length of 177,700 km (Fig. 6). 
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Figure 6. Basic infrastructure facilities of the fossil fuel sector in Russia: conventional natural gas 

In the total potential of unconventional resources, the 

share of kerogen oil is 59.7%, light constrained oil ac-

counts for 15.9%, shale gas for 11.7%, oil sands and 

heavy oil for 6.5%, associated petroleum gas for 3.3%, 

and mine methane utilization potential for 2.9% (Fig.7). 

Yaregskoye (Timan-Pechora) oil field is a large heavy oil 

field, which is being developed by Lukoil; according to 

[38], the field may contain 318 million barrels of recover-

able reserves, with production at the level of 10,000 bar-

rels per day. In the 1960s, natural gas hydrates were dis-

covered in Russia during the development of the 

Messoyakhskoye field in Western Siberia, and in the 

1970s, hydrate deposits were discovered at the bottom 

of the Black Sea. To date, gas hydrates have been identi-

fied at the bottom of Lake Baikal, the Caspian, Black and 

Okhotsk seas, as well as at the Yamburgskoye, Bovanen-

kovskoye, Urengoyskoye fields. According to Gazprom 

VNIIGAZ, the potential of gas hydrates in Russia is 1,100 

trillion m³. 

 

 

Figure 7. Basic infrastructure facilities of the fossil fuel sector in Russia: unconventional resources  
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In 2013, Rosneft considered the possibility of studying 

the production of gas hydrates on the Kuril shelf, the 

potential of which is 87 trillion m³ [39]. As of 2013 there 

were no corresponding programs for the study and pro-

duction of gas hydrates in Russia. The development of 

this resource, according to [39], appears to be possible in 

Russia only after a significant reduction in the cost of 

production technology and in areas with an already exis-

ting gas infrastructure. 

Russia is one of the world leaders in coalbed methane 

reserves. According to Gazprom, methane resources in 

the main coal basins of Russia are estimated at 83.7 tril-

lion cubic meters, which corresponds to about a third of 

the country's predicted natural gas resources [40]. The 

largest field is the Taldinskoye field, the development of 

which began in 2010; its reserves were estimated at 74.2 

billion cubic meters. In 2014, 2.8 million cubic meters of 

gas was produced; in total, 16 million cubic meters have 

been produced since the start of operation [40]. The gre-

atest prospects for the production of light tight oil and 

shale gas in Russia are found at the Bazhenov formation 

which, according to experts, may contain anywhere from 

2-3 to 170 billion tons of oil. Most geologists cite a com-

promise figure of 20 billion tons of oil; however, accord-

ing to the Oil and Gas Journal Russia, the proven reserves 

of the formation are estimated at tens of millions of tons 

[41]. 

According to the U.S. Energy Information Administration, 

technically recoverable shale gas reserves at the Baz-

henov formation are estimated at 285 Tcf, and light 

constrained oil at 74.6 billion barrels [42]. The source 

[43] estimates the state of development of the field at 10 

million tons of cumulative oil production as of June 

2017, but it also notes that the use of current technolo-

gies is inefficient. 

The main coal deposits in Russia are the Kansk-Achinsky 

and Kuznetsk coal basins, the reserves of which in 2019, 

under the A + B + C1 categories, were 79.3 billion tons 

and 55.5 billion tons, respectively, with the maximum 

production level in the Kuznetsk coal basin at 222.4 mil-

lion tons in 2018 [9]. Coal is exported through four large 

export terminals, the main facility being the fully auto-

mated Vostochny, which in 2016 had a  throughput of 

around 23.5 million tons [44]. 

A map showing the territorial distribution of the largest 

infrastructure facilities in Russia for the production of 

electricity is shown in Figure 8. 

  

 

Figure 8. Electricity production in Russia: thermal power plants  

As already noted, the share of fossil resources in the pro-

duction of electricity in Russia in 2018 amounted to 

more than 64% (Fig. 8). The country has a significant 

number of plants for the production of electricity from 

hydrocarbons, including nine coal-fired plants with a ca-

pacity of over 1200 MW, nine gas stations with a capacity 

of over 2000 MW, and nine combined-type power plants 

with a capacity of over 1100 MW (Fig. 8). The largest 

generation facilities in Russia are: for gas - Moscow TPP 

Complex with a total capacity of 9,077 MW [45]; coal - 

Reftinskaya GRES, with an installed capacity of 3,800 

MW; combined type - Ryazanskaya GRES with a capacity 

of 3,130 MW [46,47]. 

 



 10 

Energy Industry of the Russian Federation 

Hydropower, along with nuclear power, has a significant 

share in electricity production in Russia. Hydroelectric 

power plants and pumped storage power plants generat-

ed around 187 TWh of electricity in 2018 (Fig. 9). 

In 2018, according to the Federal State Statistics Service, 

the installed capacity of hydroelectric power plants in 

Russia was 51.3 GW, which produced 193 TWh of elec-

tricity [48]. In 2019, the total capacity of small hydro 

 

Figure 9. Electricity production of in Russia: hydro power and nuclear energy  

power plants with an installed capacity of less than 30 

MW was 826.5 MW [49]. The largest hydroelectric power 

plant is Sayano-Shushenskaya with an installed capacity 

of 6,400 MW [50]; the largest pumped storage power 

plant is Zagorskaya, with an installed capacity of 1,200 

MW [51]. 

Nuclear power is represented by 10 nuclear power 

plants, most of which are concentrated in the west of the 

country (Fig. 6). Four of ten stations have an installed 

capacity of 4,000 MW - Balakovo, Kalinin, Kursk and Len-

ingrad [52,53,54,55]. The Priargunsky mine 

(Krasnokamensk) uranium deposit is one of the 10 larg-

est deposits in the world with estimated reserves of 71.9 

million tons of ore [56]. Several lithium deposits have 

also been discovered in Russia, the largest of which is 

Zavitinsky in the Chita region (Fig. 9). Figure 10 shows 

the main infrastructure facilities in Russia for the produc-

tion of energy from renewable sources.  

Renewable energy in Russia, with the exception of hy-

dropower, does not have a significant share in electricity 

production. The total production of electricity from re-

newable sources in 2018, excluding hydropower, was 

1,006 GWh (Fig. 10). Wind farms have been installed in 

several coastal regions, in areas of relatively high wind 

activity, among which there are four relatively large wind 

farms with a capacity of more than 1 MW each. In 2018, 

11 wind farms were registered in Russia with a total in-

stalled capacity of 17 MW (excluding the territory of Cri-

mea) [57]. 

The largest of these is Kulikovo (Zelenogradsk) Wind 

Farm with an installed capacity of 5.1 MW [58]. The level 

of scattered solar radiation in certain regions of the 

country has stable values of 3.5 kWh/m²/day, which is 

low but sufficient enough for the production of energy 

through photovoltaics [16]. As a result, there solar ener-

gy facilities are located on this territory, including 11 

photovoltaic plants with a capacity of more than 10 MW 

each (excluding the territory of Crimea) (Fig. 10). The 

largest is Sakmarskaya, put into operation in 2015, with 

an installed capacity of 25 MW [59]. As noted above, Rus-

sia has a fairly high potential for geothermal resources, 

but its share in the production of electricity from renewa-

ble sources is extremely small at 426 TW/hour in 2018 

(Fig. 10). In the east of the country there are several sin-

gle flash geothermal stations, the largest of which is 

Mutnovskaya with a capacity of 50 MW [60]. In the north-

west of the country, in the Murmansk region, the Kislaya 

Guba tidal station is in operation, with an installed ca-

pacity of 1.7 MW [61].  

Figure 11 shows the main bioenergy facilities in Russia 

for energy production. 
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Bioenergy is developing relatively slowly in Russia, and 

as of 2018 only about 73 GWh of electricity was generat-

ed from biomass (Fig. 11). The country has facilities for 

the processing of biomass and municipal waste, the pro-

duction of biogas, bioethanol and pellets. 

In Russia, several power plants use biomass as feedstock; 

the largest is Sharinskaya with an installed capacity of 

24 MW, which uses peat as its main fuel [62]. The Miran-

da Company plans to produce about 200 tons of bioetha-

nol daily from corn, at a plant in Vladikavkaz [63]. 

Though there are far fewer biogas plants in Russia than, 

for example, in European countries, a notable facility is 

the biogas power plant in Romodanovo, which has an 

installed capacity of 4.4 MW [64]. In terms of generating 

electricity from municipal and industrial waste, Russia 

lags far behind the leading countries in this area - the 

United States, China, Germany and Japan. The country 

has a complex of municipal waste processing stations - 

Moscow MSW 2 and 4 -  capable of producing up to 12.4 

MW of electricity [65, 66]. In recent years, Russia has 

 

Figure 11. Renewable energy in Russia: bioenergy.  

 

Figure 10. Renewable energy in Russia: wind, solar, geothermal and tidal energy 
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taken active measures to increase its capacity for utiliz-

ing municipal waste, including a program for the sepa-

rate collection of waste and its subsequent incineration 

by environmentally-sound methods. A significant number 

of facilities for the production of pellets operate in Rus-

sia, including 10 plants with a capacity of over 20,000 

tons per year. The leading facility is Vyborgskaya Forest 

Corporation Wood Pellet Plant in the Leningrad Region, 

with an installed capacity of 1,000,000 tons of pellets 

per year, but it is not operating at full potential [67]. 

The principle aim of the “Energy Strategy of Russia for 

the Period up to 2035” is the transition of the country's 

energy sector to a higher, qualitatively new level [68], 

and to achieve this, the following objectives have been 

set: to reduce energy intensity by 1.6 times, and electri-

cal intensity by 1.4 times; an increase in the share of hy-

drocarbons produced using secondary and tertiary meth-

ods with an increase in recovery factors, including from 

unconventional resources; diversification of energy ex-

ports with a significant increase in the market share of 

the APR countries (increasing the share of oil and oil 

products from 12% to 23% [crude oil - 32%], and gas 

exports from 6 to 31%); increasing investment in the 

development and use of non-traditional renewable ener-

gy sources; a reduction of specific indicators of environ-

mental pollution. The Russian energy complex plans to 

increase the depth of oil refining to 90%; to increase the 

share of natural and associated gas in the production of 

primary resources from 41% to 47%; to maintain the 

share of solid fuel at the level of 11-12%; to develop the 

electric power industry with an increase in the installed 

capacity of power plants by more than 33%; and to in-

crease electricity generation by 1.6 times [69]. Another 

important aspect is improving the reliability of energy 

supply and expanding the range of energy services pro-

vided to the population.  The strategy involves reaching, 

by 2035, the level of retail prices for electricity, natural 

gas and oil products commensurate with those in the 

United States (it is assumed that the average selling 

price of electricity for end consumers is limited to 9-10 

US cents (in constant 2010 prices) for 1 kWh) [69]. The 

list of innovative energy projects in Russia is extensive, 

but the leading ones are projects related to the expan-

sion of the country's export opportunities. Thus, one of 

the largest completed projects is the construction of the 

3,000 km Power of Siberia gas pipeline, which can 

transport around 38 billion m³ of gas from fields in East-

ern Siberia to China annually [70]. The construction of 

the largest gas processing plant in Russia is currently 

underway, which will process gas coming from the afore-

mentioned fields in the Amur Region,  with a design ca-

pacity of 42 billion m³ per year. The plant will also host 

the world's largest helium production facility with an 

installed capacity of 60 million m³ per year [71]. The sec-

ond largest project is the expansion of the Sakhalin-

Khabarovsk-Vladivostok pipeline, which is necessary to 

ensure gas supplies for the Eastern Petrochemical Com-

pany (VNHK; Rosneft project), as well as for the mineral 

fertilizer plant in Nakhodka [72]. 

In Pevek, the northernmost Russian city, the construction 

of the world's first floating nuclear power plant 

"Akademik Lomonosov" has been completed. The station 

began operation in 2019, and has an installed capacity of 

70 MW [73,74]. Also noteworthy in the field of nuclear 

power is the Proryv pilot demonstration power complex 

in the Tomsk region, with a fundamentally new reactor 

design - BREST-300 - based on a closed nuclear fuel cy-

cle using fast neutron reactors with a lead coolant, which 

should increase radiation safety in the region [75]. The 

construction of the BREST-OD-300 power unit is planned 

to be completed in 2026 [76]. In the field of thermal en-

ergy, the most ambitious project is the modernization of 

the power system of the Kaliningrad region, which in-

volves the construction of three gas-fired power plants - 

Pregolskaya (440 MW), Mayakovskaya (156 MW) and Ta-

lakhovskaya (156 MW)- one coal plant - Primorskaya (150 

MW), and the modernization and construction of new 

power transmission lines [77,78]. Separately, it is worth 

noting the construction of the Grozny open-cycle gas 

turbine power plant, with two 180 MW turbines with the 

possibility of further expansion. The cost of the project is 

estimated at 25-26 billion rubles, and the first power unit 

was commissioned in 2018 [79,80]. One of the largest 

petrochemical projects in Russia since 1991 is the 

ZapSibNeftekhim plant under construction in Tobolsk, 

which is capable of producing 1.5 million tons of eth-

ylene, 500 thousand tons of propylene, 1.5 million tons 

of polyethylene and 500 thousand of polypropylene per 

year [81,82]. Of particular importance for the industry is 

the expansion of the TANECO complex of oil refineries 

and petrochemical plants in Nizhnekamsk, which should 

increase the degree of processing of high-sulphur heavy 

oil produced in Tatarstan. In 2014, the enterprise 

launched a hydrocracking unit, the design capacity of 

which is 2.9 million Euro-5 diesel fuel per year [83]. 

The Yamal LNG project, a joint venture between Novatek, 

Total, and CNPC, is being implemented at the Yuzhno-

Tambeyskoye field, where there are reserves of 926 bil-

lion cubic meters of gas. The construction of the plant, 

with a capacity of 16.5 million tons / year, is to be car-

ried out in three stages with launches in 2017, 2018 and 

2019 [84]. 

 

  

Detailed information about energy infrastructure in Russia is 

available here. 

http://aenert.com/countries/europe/russia/energy-infrastructure/
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Education and Innovation 

A set of indicators reflecting Russia's position relative to 

other countries in the field of education and innovation 

can be seen in Figure 12. The diagram shows that the 

country has a fairly high level of academic achievement. 

According to the Global Innovation Index in 2019, Russia 

is ranked 46th out of 126 countries considered. In terms 

of the number of patents issued to Russian nationals, 

both domestically and abroad, the country ranks 7th in 

the world. Likewise, the country ranks 8th in the world in 

terms of the number of valid patents, outlining Russia’s 

favorable conditions for innovation.  

Russia’s public spending on education, as a percentage 

of the country's GDP, is below the world average - 114th 

out of 169 countries selected for consideration; data on 

private investment in education and research are not 

included. Nevertheless, 27 Russian universities are in-

cluded in the QS University Rating of the world's leading 

universities. It is also worth noting that the country's 

GDP is quite high; therefore, in absolute terms the costs 

of education and research are considerable. 

According to The World Bank, in 2015 Russia placed 31st 

in terms of public spending on research and develop-

ment, as a percentage of GDP. The high level of research 

activity in the country is also indicated by the indices 

assessing the number of publications by Russian special-

ists in scientific and technological journals. In the Scima-

go ranking, the country ranks 12th out of 224 participat-

ing countries (as of August 2018), and in the Scientific 

and Technical Journal Activities ranking, Russia is 7th out 

of 196 countries (2016), behind, for example, Great Brit-

ain and Japan. The country is also among the leaders in 

the region in terms of the number of Internet users. 

The leading higher educational institutions in Russia - 

Lomonosov Moscow State University, Bauman Moscow 

State Technical University, Gubkin Russian State Univer-

sity of Oil and Gas, National University of Science and 

Technology “MISiS”, National Research Nuclear Universi-

ty MEPhI - train specialists in various fields energy, in-

cluding Thermal and Heat Engineering, Power and Elec-

trical Engineering, Energy Engineering, Materials Science 

and Engineering, Mechanical Engineering, and Metallurg, 

etc. 

In the sector of technologies for the production of syn-

thetic fuels, Rosneft, Gazprom Promgaz, Gazochim Tech-

no LLC actively patent their inventions. Research in this 

Sources: 

1. The Global Innovation Index 2018, Rankings/Knowledge/World Intellectual Property Organization/Cornell University, INSEAD, and WIPO (2018): Energizing the World with Innovation. Ithaca, 

Fontainebleau, and Geneva *126 

2. Patent Grants 2007-2016, resident & abroad/Statistical country profiles/World Intellectual Property Organization *175 

3. Patents in Force 2016 / Statistical country profiles/World Intellectual Property Organization *89 

4. QS World University Rankings 2018/Rankings/https://www.topuniversities.com *84 

5. SCImago Country Rankings (1996-2017)/Country rankings/SCImago, (n.d.). SJR—SCImago Journal & Country Rank [Portal]. Retrieved Aug 2018, from www.scimagojr.com *239 

6. Internet users in 2016/The World Factbook/Library/Central Intelligence Agency *224 

7. Internet users in 2016 (% Population); Internet users in 2016 - The World Factbook/Library/Central Intelligence Agency; Population - World Population Prospects/United Nations, Department of 

Economic and Social Affairs, Population Division (2017), World Population Prospect: The 2017 Revision, Key Findings and Advance Tables. Working Paper No. ESA/P/WP/248/ *224 

8. Government expenditure on education, total (% of GDP), 2016/United Nations Educational, Scientific, and Cultural Organization (UNESCO) Institute for Statistics. License : CC BY-4.0/Data/The 

World Bank *169 

9. Research and development expenditure (% of GDP), 2015 / UNESCO Institute for Statistics. License : CC BY-4.0/Data/The World Bank *120 

10. Scientific and technical journal articles, 2016 / National Science Foundation, Science and Engineering Indicators. License : CC BY-4.0/Data/The World Bank*196  
    * Total number of countries participating in ranking 

Figure 12. The indices of education and innovation in Russia 

http://www.wipo.int/portal/en/
http://www.wipo.int/portal/en/
http://www.wipo.int/portal/en/
https://www.topuniversities.com/
http://www.scimagojr.com/
https://www.cia.gov/index.html
https://www.cia.gov/index.html
http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
http://www.worldbank.org/
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area is carried out by RAS A.V. Topchiev Institute of Pet-

rochemical Synthesis, Lomonosov Moscow State Univer-

sity, Kazan National Research Technological University, 

RAS SB Boreskov Institute of Catalysis. 

In the field of unconventional oil production and pro-

cessing, Tatneft, RAS SB Institute of Petroleum Chemistry 

holds patents for inventions. Kazan Federal University, 

Ufa State Petroleum Technological University, Tatneft 

actively publish research articles in this area. 

Gazprom Promgas, RAS IPKON, Georesonance Ltd lead in 

the number of patents in the field of technologies for the 

utilization of coal bed methane; the leaders by number 

of publications are the National University of Science 

and Technology “MISiS”, RAS SB Chinakal Institute of 

Mining, Kuzbass State Technical University, SUEK-

Kuzbass. The leaders among Russian companies in ex-

ploration and production of gas hydrates are Gazprom 

Promgaz, Gazprom VNIIGAZ; and among research organi-

zations - Lomonosov Moscow State University, Gubkin 

Russian State University of Oil and Gas, VNIIOkeangeolo-

gia. Tatneft, Gazprom Tekhno, Sintop and GTL are lead-

ing in the field of technologies for the production and 

utilization of associated petroleum gas in terms of the 

number of patents; research in these areas is carried out 

by Ufa State Petroleum Technological University, Gubkin 

Russian State University of Oil and Gas, Tyumen State Oil 

and Gas University, Tomsk Polytechnic University. 

Notable patent holders in the field of hydrocarbon pro-

duction from reservoirs with low permeability are Tat-

neft, Rosneft, and research is carried out by Ufa State 

Petroleum Technological University, RAS SB Chinakal 

Institute of Mining and Gubkin Russian State University 

of Oil and Gas. 

A large number of organizations patent inventions and 

conduct research in the field of technologies for the pro-

duction of energy from renewable sources. In the field of 

solar energy, the Institute for Electrification of Agricul-

ture (VIESH), RAS Ioffe Physical Technical Institute, Min-

istry of Industry and Trade of the Russian Federation fea-

ture prominently. Among universities, the Institute for 

Electrification of Agriculture (VIESH), RAS Ioffe Physical 

Technical Institute, Bauman Moscow State Technical 

University, Bashkir State University are leading in the 

number of publications in this area. 

In the field of wind energy, Voronezh State University, 

Ansaat are among the leaders in terms of the number of 

patents, and research is carried out by Stavropol State 

Agrarian University, Lomonosov Moscow State Universi-

ty, Novosibirsk State Technical University. Innovation in 

the field of bioenergy is conducted by the Institute for 

Electrification of Agriculture (VIESH), and research is car-

ried out by Lomonosov Moscow State University, RAS SB 

Boreskov Institute of Catalysis, RAS A.V. Topchiev Insti-

tute of Petrochemical Synthesis. 

 

Additional information about education in the country can 

be obtained here, and the list of research institutes here.  

Ecology and Environment Protection 

The diagram of environmental indices, which is 

presented in Figure 13, makes it possible to assess, to 

some degree, the environmental situation in the country, 

which in Russia is rather negative. It is necessary to note 

the rather high level of CO2 emissions in Russia, both in 

general and per capita, as well as the high level of me-

thane emissions. 

Russia was ranked 53rd in the 2018 Climate Change Per-

formance Index (CCPI), which includes the 61 countries 

responsible for more than 90% of global energy-related 

CO2 emissions (i.e. among the countries with the least 

negative impact of those selected for consideration). 

Russia is one of only three countries in the CCPI ranking 

that has a declining share of renewable energy in total 

energy production, owing to a decrease in electricity pro-

duction from large hydropower plants [86]. 

When comparing forest area to the total area of the 

country, Russia is in 57th place in the world. In terms of 

trends related to its change, the country is in 201st place 

in the world, at the bottom of the ranking. 

Nevertheless, the country received a relatively high as-

sessment from the Environmental Performance Index 

2018 (EPI), which is focused primarily on the environ-

mental activities of national governments aimed at redu-

cing the negative impact of the environment, and on the 

rational use of natural resources. In this rating, the 

country is in 52nd place, out of 180 participating count-

ries. 

However, according to The Environmental Vulnerability 

Index, based on long-term observations of 50 indicators, 

http://aenert.com/countries/europe/russia/education/
http://aenert.com/countries/europe/russia/research-organizations/
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including, for example, water quality, waste production 

and processing, the country is in 71st place out of 234 

countries, and belongs to the category of “vulnerable” 

countries. The overall negative picture is brightened by 

the fact that according to the Ecological Footprint Atlas, 

Russia is one of the environmental lenders. 

  

 For more information on the energy complex of Russia see 

the attached link library by clicking here. 

Sources: 

1. CO2 total emission by countries 2016/European Commission/Joint Research Centre (JRC)/Emission Database for Global Atmospheric Research (EDGAR) *208 

2. CO2 per capita emission 2016/European Commission/Joint Research Centre (JRC)/Emission Database for Global Atmospheric Research (EDGAR) *208 

3. Forest area 2015 (% of land area)/The Global Forest Resources Assessment 2015/Forestry Statistics/Food and Agriculture Organization of the United Nations *234 

4. Forest area change 2010-2015 (ha/year)/The Global Forest Resources Assessment 2015/Forestry Statistics/Food and Agriculture Organization of the United Nations *234 

5. The Environmental Performance Index (EPI) 2018, Rankings/Yale Center for Environmental Law & Policy/Yale University*180 

6. The Environmental Vulnerability Index (EVI) 2005/South Pacific Applied Geoscience Commission (SOPAC), United National Environment Programme (UNEP)  *234 

7. The National Footprint Accounts 2018 edition (Data Year 2014) (Biocapacity Reserve/Deficit)/building on World Development Indicators, The World Bank (2016); U.N. Food and Agriculture 

Organization/Open Data Platform /Tools and Resources/Global Footprint Network *188 

8. Methane emissions (kt of CO2 equivalent), 2012/European Commission, Joint Research Centre (JRC)/Netherlands Environmental Assessment Agency (PBL). 

Emission Database for Global Atmospheric Research (EDGAR).License : CC BY-4.0/Data/The World Bank *203 

9. The Climate Change Performance Index (CCPI) 2018, Overall Results/Jan Burck, Franziska Marten, Christoph Bals, Niklas Höhne/Germanwatch,Climate Action Network International, New Climate 

Institute/https://germanwatch.org/en *56  

* Total number of countries participating in ranking 

 

Figure 13. Russia‘s environmental indices  

http://aenert.com/countries/europe/russia/
http://edgar.jrc.ec.europa.eu/
http://edgar.jrc.ec.europa.eu/
http://www.fao.org/
http://www.fao.org/
https://www.yale.edu/
http://www.vulnerabilityindex.net/
http://data.footprintnetwork.org/#/
http://www.worldbank.org/
https://germanwatch.org/en
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