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will rise elsewhere with rising crude steel production. As a 
result, the demand for key bulk steelmaking raw materials 
including iron ore, metallurgical coke and metallurgical 
coal is forecast to go down in China but pick up elsewhere.

Although China has eliminated some coke capacity 
over the past several years, domestic coke demand 
contraction will enable China to continue to be a key coke 
exporter globally. While Chinese coke demand is predicted 
to fall, the quality requirement will be higher, meaning that 
demand for high quality coal will be stable at the expense 
of demand reduction in weak coal. This will lead China to 
be a more critical metallurgical coal importer in the global 
trade market, as domestic coal quality will deteriorate over 
time.” [17] 

The impact of air pollution on energy choice in China is 
rather complex, while rooted in obvious reason that is poor 
management of air pollutions caused by burning coal for 
industrial purposes, electricity and heat generation within 
the industrialized agglomerations.

As shown in Fig. 2a for China, two groups of reference 
scenarios are distinguished, conventionally corresponding 
to the “boundless” and “realistic” assumptions on primary 
energy demand growth. The first group includes the EIA 
and BP outlooks published in the years 2017 and 2018, 
as well as the IEA “current policy scenario” (available 
since year 2016). The second group includes the IEEJ’s 
basic scenario, the Shell’s Sky scenario, and our reference 
scenario, all of them dated by the year 2018.

An intermediate option that lies between the described 
two outlook groups with a clear trend to stabilization of 
TPES, belongs to the last of known Joint research by the 
Energy Research Institute of the Russian Academy of 
Sciences and the Analytical Centre at the Government of 
the Russian Federation, published in 2016. It seems that 
the EIA’s and BP’s projections tend toward overestimation 
of future demand, despite the upcoming fundamental shift 
in the global economic development. Interestingly, such 
rearrangements within the globalization paradigm are 
currently actively pursued by tandem of the United States 
and the United Kingdom.

For Japan (Fig. 2b), despite the general decline of 
TPES, it is an inexplicable “drop” in the next 2-3 years, 
followed by a short-term growth and then a new steady 
decline, as the EIA’s outlook suggests. In contrast, the 
IEEJ’s outlook seems to be much more reasonable and 
logical. The most striking difference, in terms of the 
approaches to projections for East Asia industrialized 
countries by the researchers from the USA and Japan, is 
demonstrated by the RoK TPES projection in Fig. 2c. The 
EIA shows a simple case for the unbundled “growth over 
the roof“, while IEEJ outlook indicates a coming peak after 
the 2030th, followed by a decline.

The IEEJ and MESI SB RAS projections for Taiwan 
TPES, which follow the trend established by Japan, RoK, 
and China, are presented in Fig. 2d.

This is the first time, the long-term projections for 

Fig. 2. Total Energy Supply Outlooks for comparison of East Asia economies, MTCE.
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TPES of DPRK and Mongolia (Fig. 2e) have been in the 
public domain. In actuality, they are the improved versions 
of the MESI SB RAS projections first made in 2015. 
The major improvements include much higher economic 
growth rate for the DPRK and the introduction of a natural 
gas supply option for both countries. For the DPRK, such 
an option assumes future tight economic cooperation on 
the Korean Peninsula. For Mongolia, the option for natural 
gas supply leads to the new “gas” scenario in addition to 
the compulsory “reference” coal-based scenario.

The main difference between the projections for 
energy system development in the DPRK and Mongolia 
is related to the size of economies and the population of 
the two countries. Mongolia is an agrarian economy with 
rapidly developing export-oriented mining sector and 
prospects for large-scale development of export-oriented, 
environmentally friendly renewable energy production. 
The DPRK is on the threshold of the domestic market’s 
rapid growth and the country’s reindustrialization. The 
assumption for the DPRK reindustrialization is based on 
positive assessment for the emerging cooperation with the 
RoK on their common path to Korea’s reunification.

a. General assessment of the EA energy markets

The outlook assumptions are based on the established 
pricing mechanisms for crude oil and coal. While crude 
oil is imported to the region at prices determined by spot 
markets (including the whole set of derivative instruments), 
coal contracts are fixed-term, following crude oil prices. 
The pricing of natural gas in East Asia by 2050 will be based 

on gas-to-gas competition mechanism and determined by 
the exchange trade instruments.

China is expected to be the largest regional importer 
for all types of energy, particularly of natural gas. In 2050, 
China's share in total coal imports to the region can reach 
60%, oil – 45-50%, and gas import – 60-65%. The energy 
transformation paradigm is actively pursuing the shift of 
the primary energy demand structure towards more gas and 
renewables instead of oil and coal, as well as the growing 
impact of the rising energy efficiency through the whole 
energy supply chain. It appears quite unusual to see such 
outlooks with sliding oil and coal demand.

It is worth reminding that for the MESI SB RAS energy 
outlook, the base year is 2013, which means that the holistic 
energy balance tables and actual trends for energy system 
development for the years 2014-2017 were missing from 
the analysis. However, energy development has proved to 
be very important for the last five years, as it is in line with 
the very start of the “new energy paradigm” and institutional 
changes at the international oil and gas markets. One of 
the lessons learned is that long-term outlook in a short run 
could have controversial implications, if the latest trends 
are missed. This is one, but important, explanation for 
some odd comparisons between factual data for the year 
2017 (2016 in the case of coal balance) and assessments for 
the year 2025. The second explanation is statistical failures. 
Even for such respected statistical sources as BP’s World 
Energy Statistics and Enerdata’s Global Energy Statistical 
Yearbook, the difference for RoK oil demand in 2017 is 
more than 39 million tons, or 32 % [8, 9].

Balance 
Year 

2017* 2025 2035 2050 

Demand, total 959 720-780 670-710 600-700 

incl: China 589 430-460 410-420 360-400 

Japan 162 150-160 120-130 95-110 

RoK 162 100-110 90-100 80-95 

Taiwan 43 40-45 40-45 35-45 

DPRK 0,7 2-5 8-12 25-40 

Mongolia - 0-1 0-2 0-3 

Production, total 197 155-190 140-190 115-140 

incl: China 194 140-160 130-170 110-130 

Import, total 770 570-620 530-600 490-570 

incl: China 420 280-300 270-290 250-280 

Japan 158 150-160 120-130 95-110 

RoK 149 100-110 90-100 80-95 

Taiwan 43 40-45 40-45 35-45 

DPRK** 0,7 2-5 8-12 25-40 

Mongolia** - 0-1 0-2 0-3 

 Source:  * – [9]; ** - [2].

Table 7. Crude oil balance for East Asia, Mt.

**
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b. An assessment of the crude oil market for the East 
Asian countries

In 2017, East Asian countries imported 48 % of oil sold 
in the world crude oil market (Table 7). The likely decline 
in crude oil consumption is associated with the very core 
of the “energy transition” paradigm, which is characterized 
by the requirement to reduce consumption of so-called 
“carbon” primary energy, such as coal, crude oil, and even 
natural gas. In addition, oil demand will decline due to the 
switch from petroleum products to natural gas, electricity 
and hydrogen in transportation and construction. 

c. An assessment of the coal market for the East Asia 
countries

The Asia-Pacific region is the world's largest coal 
market. This is explained by both the scale of demand, and 
the practical lack of own coal production in Japan, Taiwan 
and RoK. In the long term, the coal market will be highly 
competitive both for steam and metallurgical grades of 
coal. However, in ten years only Mongolia will maintain, 
or even improve its export capacity. It is supposed that coal 
export from DPRK will change to net import long before 
2050 in order to feed emerging domestic power generation, 
(Table 8).

d. An assessment of the natural gas market for East 
Asia countries

The natural gas market in East Asia countries will be 
characterized as one of the fastest growing among other 
energy markets. China, Japan and RoK will be the major 
regional natural gas consumers. The Chinese segment of the 

regional market has the greatest potential for development 
in the next twenty to thirty years (Table 9). The Chinese 
gas market will have complex technological structure of 
gas production, import and national transportation system, 
complemented by sophisticated pricing instruments.

A new gas-related energy market is likely to emerge 
at the junction of “green energy” trade, power grid 
services and load management for Japan, RoK, Taiwan 
and China, including Hong Kong. This is a large-scale 
market of hydrogen produced on the basis of renewable 
energy. Economic estimations for new market can be made 
along with an analysis of real hydrogen infrastructure 
development at the national scale. Such an activity is 
currently underway in Japan, which is associated with the 
preparation of this country for the Tokyo Olympic Games 
in 2020.

The DPRK’s skyrocketing demand for natural gas will 
be observed after 2035, when the economic situation on 
the Korean peninsula improves in general, and its energy 
system gets mature. Supplemental gas pipeline from the 
Sakhalin Island will be instrumental for such development.

e. An assessment of electricity market for East Asia 
countries

The prospects for power interconnections development 
in the EA region were updated after the establishment of the 
Global Energy Interconnection Development Cooperation 
Organization (GEIDCO) in 2016. However, for more than 
twenty-five years a lot of research activities have been 
done to promote international power interconnections and 
even integration of the national electric power systems in 

Balance 
Year 

2016 2025 2035 2050 

Demand, total 3816 3890-4150 3000-3300 2000-2150 

incl: China 3420 3550-3750 2700-2900 1700-1800 

Japan 187 140-160 110-125 90-100 

RoK 135 110-120 100-110 90-100 

DPRK  n.a. 25-30 30-50 60-80 

Taiwan 66 45-60 40-45 20-30 

Mongolia 8 20-25 35-40 35-40 

Production, total 3093 3350-3670 2450-2780 1250-1600 

incl: China 3058 3300-3600 2400-2700 1200-1500 

Import, total 666 520-650 540-630 585-685 

incl: China 289 220-300 280-330 350-400 

Japan 185 140-160 105-120 90-100 

RoK 126 110-125 95-105 85-100 

DPRK  (11)* 2-5 20-30 40-60 

Taiwan 66 45-60 40-45 20-25 

Mongolia (24)* (40-45)* (50-80)* (50-80)* 

 Note: * coal export.
Source: IEA data 2016 [18].

Table 8. Coal balance in East Asian countries, Mt.
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the NEA region. According to the recent estimations for 
interstate power pool in the NEA region, the total transfer 
capability of interstate transmission lines will reach tens 
of GW, and international electricity trade will be tens and 
hundreds of TWh [20], [21], [22], [23].

Bilateral electric power cooperation in East Asia has 
already been established between the continental countries 
(with the exception of RoK), while island’s countries 
within the EA region are looking for the advantages it may 
provide. At present electric power from Russia is exported 
to China and Mongolia; and the latter is importing electric 
power from China. One of the greatest prospects for 
multilateral energy cooperation in East Asia is associated 
with the development of the so-called Gobitec, which is 
essentially a trilateral Russia-Mongolia-China power 
interconnection. The Gobitec project is expected to create 
a significant synergy of the use of Mongolian wind and 
solar resources, storage and peak-shaving capacities of the 
Siberian hydroelectric power plants, and thirst for clean 
energy in the Eastern and Northern Chinese provinces.

In addition, the idea to create a new electricity market 
for the unified Korean Peninsula has become more sensible 
and attractive. Such a market will require not only export 
of basic power load to the North of the Peninsula, but 
will also involve existing hydropower plants as system’s 
storages, and will naturally integrate the national power 
systems in China, Russia, Mongolia, and Japan into a 
regional power pool.

However, the main obstacles in the East Asia region, 
outside the international power grid project economics, 

will be institutional issues, and energy security is one of 
the most important. The implications of the research study 
on power import possibilities to the Japanese electricity 
market [19] show few economic and institutional grounds 
for import from Russia to the northern Island Hokkaido.

IV. Cooperation between russia and mongolia

An analysis of the current state of the Mongolian energy 
system and the recent trends in the energy infrastructure 
development within the East Asia region made it possible 
to identify the following promising areas of energy 
cooperation between Mongolia and Russia, considering 
multilateral cooperation of these countries as net energy 
exporters:

1. Transit. Transit of Russian gas through Mongolia 
to China will not only reduce the costs by optimizing the 
supply logistics, but also provide conditions for Mongolia's 
switch to gas and the improvement of the country's fuel 
and energy balance by switching from coal to gas. The 
transit of Mongolian coal through Russia and its export 
through the ports of the Far East will allow diversification 
of markets and supply routes, which is important for 
Mongolia as a landlocked country. This approach seems 
rational given the long-term policy of the main importer of 
Mongolian coal, i.e. China, to reduce the share of coal in 
the total energy consumption. In this regard, an important 
cooperative effort for Russia and Mongolia will be the 
creation of international energy cooperation institutions in 
East Asia, to establish the legal and regulatory framework 
within this area. Currently, such a framework is being 

Balance 
Year 

2017* 2025 2035 2050 

Demand, total 435 720-780 950-1050 1100-1300 

incl:             China 238 480-510 680-730 880-910 

Japan 129 130-140 130-150 140-160 

RoK 48 70-80 85-95 90-100 

Taiwan 20 40-45 50-60 50-60 

DPRK - 1-2 4-8 30-40 

Mongolia - - - - 

Production, total 151 195-215 280-380 410-480 

incl: China 147 190-210 270-350 380-430 

Import, total 288 540-590 650-730 760-840 

incl:                 LNG 255 420-480 550-650 620-750 

China 88 300-320 400-440 480-520 

Japan 117 130-140 120-130 120-130 

RoK 50 70-80 80-90 80-90 

Taiwan 20 40-45 50-60 50-60 

DPRK** - 1-2 4-8 30-40 
Mongolia** - - - - 

 Source: *- [9].

Table 9. Gas balance in East Asian countries, bcm.
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established in the region on a bilateral basis, while the 
creation of a single format of interaction at the regional 
level would significantly simplify trade in energy goods, 
energy equipment and services within the region and 
would facilitate multilateral cooperation.

2. “Green” energy. The rich resource potential of 
renewable energy and the urgent need for Mongolia's 
energy sector to shift from coal to cleaner energy resources 
are important prerequisites for the development of solar 
and wind energy in Mongolia and for the export of 
“clean” energy resources to other EA countries. A widely 
discussed project is the creation of the so-called “Asian 
super-ring“, which will connect the power systems of 
Russia, countries of Central Asia and East Asia. In addition 
to the technical and economic aspects of such a project, 
the creation of an institutional framework for cooperation 
is also a prerequisite: the distribution of responsibility 
for the management of technical conditions, a common 
approach to the formation of tariffs, the rules of the “green 
certificates” trade for renewable energy, corresponding 
financing mechanisms, including “green bonds“, etc.

3. Export of energy services and equipment from 
Russia to Mongolia. Russia and Mongolia have a rich 
experience in the energy cooperation, which goes 
beyond the trade in energy resources and includes joint 
implementation of projects for the extraction of minerals, 
Russia's participation in the construction of Mongolia’s 
energy sector, Mongolian energy staff training, etc. The 
accumulated potential, as well as the established transport 
corridors and friendly relations between the countries at 
the political level, provide a solid basis for expanding the 
cooperation into such areas as uranium mining and the 
creation of oil refining industry in Mongolia.

4. Development of multilateral legal regimes. Russia 
and Mongolia, as well as the countries of the Korean 
Peninsula, the Maritime States of the Asia-Pacific region 
are interested in China's commitments to ensure the energy 
transit from Siberia and Mongolia to the ports of the Eastern 
coast of the country. Thus, transport costs when transiting 
through the Russian territory (up to 3-4 thousand km) can 
be reduced. Although Russia and Mongolia are competitors 
in the export of metallurgical coal to East Asia countries, in 
the event of China's refusal to provide access to its ports, 
Mongolia immediately becomes completely dependent on 
Russia’s transit. There is a risk of diversification issue for 
Mongolian coal consumers due to China's monopsony in 
the case of refusal or inability of Mongolia to use access to 
seaports through the Russian territory.

V. Conclusions

Russia, Mongolia and DPRK are the only net energy-
exporting countries in the East Asia region. Growing need 
of China, Japan, RoK and Taiwan to import coal, oil and 
gas is essential for these countries both for development of 
their economy and for improving technical and economic 
efficiency of their energy industries. As energy exporters, 

Russia and Mongolia have coinciding interests in regional 
energy markets and can be competitors at the same energy 
markets.

Based on the primary energy demand outlooks for all 
East Asia countries up to 2050, we have estimated the scale 
of regional markets for coal, oil and natural gas in East 
Asia.

The focus is made on the priority directions of Russia 
and Mongolia’s joint efforts to develop energy cooperation 
with the rest of East Asia. A number of priority projects that 
require joint efforts from Russia and Mongolia in energy 
cooperation development in East Asia region are proposed: 

1. The utilisation of Mongolia’s services for transit 
of Russian pipeline gas to the Chinese central provinces, 
while enabling Mongolia’s large-scale switch to gas as 
associated project;

2. The development of joint energy system with China, 
to allow significant synergy from the integration of solar 
and wind energy sources in Mongolia, large hydropower in 
eastern Russia, and coal generation within all participating 
countries, including CHP in winter season;

3. The study on the scope of hydrogen infrastructure 
development as a complementary segment of the 
International Power Grid in Northeast Asia, with primary 
purpose to improve security of energy supply in East Asia;

4. The integration of efforts of the energy research 
centres in the Northeast Asia countries to improve mutual 
understanding and increase trust by information exchange 
on energy policy issues.
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