Chapter 2

Energy Futures, Market Signals, and
Cooperation in Northeast Asia
Kyung-Jin Boo and Ji-Chul Ryu
This chapter, first, examines the current situation of energy supply
and demand in Northeast Asia (NEA). Next it continues to introduce the long-term projection of energy supply and demand in the
region based on an assumption of major economic and energy indicators such as gross domestic product (GDP), population, crude
oil price, etc. After overviewing the energy situation and the longterm energy projection up until 2035 followed by identification of
issues related to energy supply and demand in the NEA region, it
moves to a detailed and sincere discourse on energy cooperation in
the NEA region.
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The Future of Energy in Northeast Asia1

Republic of Korea
Energy in General.2 The Republic of Korea (ROK or South Korea)
has no domestic oil resources and has produced only a small amount
of anthracite coal, forcing it to import most of its coal, which is bituminous coal. Consequently, South Korea has to import 97% of its
energy needs and is ranked as the fifth-largest oil importer and the
second-largest importer of liquefied natural gas (LNG) in the world.
Although total primary energy consumption is dominated by oil and
coal, nuclear power and LNG also supply a significant share of the
country’s primary energy consumption.
Total primary energy consumption was 278.7 million [metric] tons
of oil equivalent (MTOE) in 2012, increasing by 5.1% a year since
1990. The most growth occurred in natural gas (13.6%) and nuclear
(4.1%). Oil use increased at a relatively slower rate of 3.5% a year
during the same period. Total final energy consumption (TFEC) in
2012 was 208.1 MTOE, increasing at an average annual growth rate
of 4.7% from 1990. The industrial sector accounted for 61.7% of
final energy consumption in 2012, followed by residential/commercial (18.2%) and transportation sectors (17.8%). Consumption of
natural gas in the industrial sector shows the fastest annual growth
rate of 18.7% during the same period and oil accounts for a rela1. This section is solely quoted from the Economic Research Institute for ASEAN and East Asia’s (ERIA) recent work in which the author, Boo was involved
as a member of the Working Group on Energy Saving Potential of ERIA. See
the group’s report, Shigeru Kiruma, ed., “Analysis on Energy Saving Potential
in East Asia,” ERIA Research Project Report 2012, no. 19, Jakarta, Indonesia,
June 2013, available from www.eria.org/publications/research_project_reports/
FY2012-No.19.html.
2. Numbers and figures are based on energy statistics in Korea Energy Economics Institute (KEEI), “2013 Energy Info. Korea,” Ulsan, Republic of Korea: KEEI, December 2013, available from www.keei.re.kr/web_keei/en_publish.nsf/by_energy_info/71
0D6CBD0A2326D149257CCC004B1EE3/$file/EnergyInfo2013.pdf.
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tively large share of industry consumption.
In 2012, electric power generation in South Korea reached 530.6
terawatt-hours (TWh) of electricity, with coal and nuclear combined providing way over two-thirds of South Korea’s electricity.
Natural gas accounted for 22.4% of electricity generation in 2012.
Total electricity consumption grew at an average annual rate of
7.3% over the period from 1990 to 2012. When broken down by
fuel type, coal, natural gas, and nuclear have grown by an average
annual rate of 11.0%, 11.9%, and 4.7% respectively over the same
duration. Such a rapid growth rate in electricity generation was due
to the high growth in the GDP per capita electricity consumption,
quadrupled from 2,202 kilowatt-hour per person (kWh/person) in
1990 to 9,331 kWh/person in 2012.
Pursuant to the Basic Energy Law, the South Korean government
has established and implemented National Energy Basic Plans that
are supposed to be conducted every five years over a period of
20 years. The purpose of each plan is to suggest the direction of
future-oriented energy policies and determine mid and long-term
strategies to systematically secure energy resources, expand stable
infrastructure for supplying domestic energy, and rationalize the
use of energy needed for the sound development of the national
economy. The plan should also include policies to minimize energy-related factors that harm the environment and also to effectively
contribute to the achievement of national energy policies for expediting the development of energy related technologies.
Long-Term Energy Outlook. South Korea’s final energy consumption showed a growth of 4.4% per annum from 64.9MTOE
in 1990 to 157.4 MTOE in 2010.3 The non-energy sector had the
highest growth rate during this period at 9.1% per annum followed
by the industry sector with 4.3% growth. Energy consumption in
the residential/commercial/public (other) sectors grew at a relative3. The energy consumption figures are based on the net calorific values as converted by the Institute of Energy Economics, Japan (IEEJ) from original data
submitted by the Republic of Korea.
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ly slow pace of 3.1% per annum.
With an assumption of low economic and population growth, final
energy consumption in the ROK is projected to increase at a low
average rate of 1.5% a year between 2010 and 2035. This stems
largely from the slow growth in energy consumption in the transportation sector. The strongest growth in consumption is projected
for the industrial sector with an average annual rate of 1.9% between
2010 and 2035.

Figure 1A. Final Energy Consumption by Sector.
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Figure 1B. Final Energy Consumption by Sector.
In 1990, the residential/commercial/public (other) sector had the
largest share in the total final energy mix of South Korea (37.5%).
In 2010, the share of this sector declined to around 28% due to the
rapid increase of demand in the non-energy sector. The industry
and transport sectors also experienced a declining share in the total final energy mix over the same period. The industry and nonenergy sectors will grow faster than the transport and other sectors.
Consequently, the share of these sectors will increase over the projection period. The industry sector share will increase from 28.4%
in 2010 to almost 32% in 2035. The non-energy sector share will
increase from 24.4% to 28% over the same period.
The demand for natural gas in the end-use sector has increased
significantly over the 1990 to 2010 period, increasing at an average annual growth rate of 18.6%. Coal, on the other hand, declined
at an average rate of 1% per annum reflecting that South Korea is
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moving towards cleaner fuel. Natural gas demand will continue to
increase but at a slower rate of 2.4% per annum over the 2010 to
2035 period. Electricity demand, which before was growing at an
average rate of 8.1% per annum, has also slowed down to 2.4%
per annum over the projection period. Coal demand is expected to
continuously decline but only at a slower rate of 0.3% per annum.
Demand for oil is being used mainly in the transport sector, will still
increase but at a rate of 0.9% per annum.
Consumption of oil, natural gas, and electricity is projected to increase at an average annual growth rate of 0.9%, 2.4%, and 2.4% respectively over the period between 2010 and 2035. Coal consumption is projected to decline by 0.3% per annum reflecting a shift
toward the increased use of natural gas in the industrial sector in
order to reduce carbon dioxide (CO2) emissions.

Figure 2A. Final Energy Consumption by Fuel.
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Figure 2B. Final Energy Consumption by Fuel.
Oil was the most consumed product with a share of 67.3% in 1990
but declined to 52.0% in 2010. The share of coal in the final energy
consumption has declined by 12% a year between 1990 and 2010
whereas the share of electricity has doubled to be the second largest consumed product. Natural gas, with its rapid growth, has an
increasing share from 1% in 1990 to almost 13% in 2010.
In the future, the share of oil will continue to decline. It is expected
that oil’s share will decline to 44.6% by 2035. Coal consumption
will also decline and be replaced by natural gas. The share of coal
will reach 3.8% in 2035 as compared to 6.1% in 1990. Natural gas,
on the other hand, will increase its share from 12.9% in 1990 to
16.2% in 2035. Electricity share in the total final energy will also
increase from 20.4% to 30.3%.
Primary energy consumption in South Korea grew at an average
rate of 5.0% from 92.4 MTOE in 1990 to 247.3 MTOE in 2010.
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Among the major energy sources, natural gas was the fastest growing at an average annual rate of 14.2%. In contrast, coal grew at the
rate of 5.4% a year, followed by nuclear and oil at 5.3% and 3.3%,
respectively, over the same period.
Primary energy consumption in South Korea is projected to increase
at an average annual rate of 1.6% to 367.8 MTOE in 2035. Growth
in all the energy sources is projected to slow down. While consumption of nuclear, natural gas, and coal will show an annual growth
rate of around 2%, oil and other energy consumption is projected to
increase at a much lower rate or decrease over the period between
2010 and 2035.
The growth in nuclear will largely be at the expense of oil. Between
1990 and 2010, oil’s share had declined almost 30%, from 53.9%
in 1990 to 38.5% in 2010. At the same time, the share of nuclear
had increased from 14.9% to 15.7%. Natural gas’s share in the total
primary energy mix increased significantly between 1990 and 2010,
from 2.9% to 15.6%. Coal, however, increased slightly from 27.7%
to 28.7%. The share of oil will continue to decline to around 32%
by 2035, while nuclear’s share will increase to 17.5%. Natural gas’
share in the total mix will be similar to that of nuclear while coal’s
share will be almost equal to that of oil. Hydro’s share in the total
energy mix will remain constant.
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Figure 3A. Primary Energy Consumption.

Figure 3B. Primary Energy Consumption.
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China
Energy in General. Recently, the global community was able to
notice China as one of the leading producers of coal, oil, gas, and
hydropower. China produced 3.65 billion tons of coal in 2012. This
may not have been possible without the country’s recoverable reserve of 114.5 billion tons, which is the third largest in the world.
In terms of production of crude oil, China’s output was 207 million
tons in 2012, marking the country as one of the major crude oil producers. Though its production of oil is large, China has been a net
oil importer since the 1990s, and about 60% of oil consumption in
China is met by imported oil. This is due to China’s focus in manufacturing energy-intensive products. Moreover, the trend has led
China to produce 953 million tons of finished steel and 2.21 billion
tons of cement and export 56 million tons of finished steel in 2012.
When it comes to describing per capita resource endowment, China
falls very short of the world average in per-capita energy reserves.
China’s per-capita energy reserve of both coal and hydropower resources is about 50%, and both oil and gas reserves are only about
6.6% of the world average. Furthermore, a hindrance to China’s development of biomass energy is due to the per-capita average of
arable land being less than 30% of the world average.
Between 1990 and 2010, there has been a considerable change in
shares of energy sources in China. As coal, which accounted for
78.7% in 1990, has decreased its share to 72.1% of the primary energy supply in 2010, oil, natural gas, and hydro have increased their
shares from 17.8% to 19.5%, 1.9% to 4%, and 1.6% to 2.8%, respectively. In terms of primary energy supply, it grew at an average annual growth rate of 6.1% since 1990 from 671.7 to 2,212.5 MTOE in
2010 as energy intensity per million USD has declined from 1,510.8
metric tons of oil equivalent (TOE) in 1990 to 681.6 TOE in 2010.
Furthermore, final energy demand increased from 466.2 MTOE in
1990 to 1,312.7 MTOE in 2010 at an annual average rate of 5.3%.
An increase in final energy demand didn’t necessarily mean there
was an increase in the share of final energy demand in coal. In 1990
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coal accounted for 68.6%, but declined to 39% in 2010. This implies that other resources have increased in shares of final energy
demand: Oil consumption rapidly increased its share at 7.6% per
annum from 18.3% in 1990 to 28.1% in 2010. Furthermore, as industry, residential, and transport sectors became more prosperous,
electricity demand increased at an annual rate of 10.7%. Its share
in the final energy demand has increased faster than any other final
energy sources—from 8.4% in 1990 to 22.6% in 2010.
In China, the industry sector consumes the largest chunk of energy, followed by the residential, commercial, and transport sectors.
From 1990 to 2010, the industry sector’s share of energy consumption had increased from 52.2% to 54.2%. However, due to rapid
growth in the industry and transport sectors, energy consumption
in residential and commercial sectors decreased to 21.9% in 2010
from 31% in 1990. Furthermore, coal-fired power generation accounted for 71.3% of total electricity generation in 1990 and by
2010 its share had increased to 77.8%. Other than coal and electricity generation, hydropower’s share decreased to 17.2% in 2010
from 20%in 1990. The energy demand share of gas and oil accounted for 1.9% collectively, whereas nuclear power increased to
1.8% in 2010.
Energy Projection up to 2035. Considering the assumption of
lower economic and population growth in China, the growth of
final energy demand in the coming 20 years is projected to slow
down. The projection for the average annual growth rate in final
energy demand is 3.1%, increasing from 1,313 MTOE in 2010 to
2,829 MTOE in 2035. Energy demand in the transportation sector
is expected to be fastest at an annual growth rate of 4.0%, followed
by 3.8% in commercial and residential (‘other’) sectors together.
Lastly, industry sector’s energy demand is projected to grow at a
rate of 2.5% per annum. Figure 4 below shows final energy demand
and share of consumption by sectors in China for the years 1990,
2010, and the target year, 2035, respectively.
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Figure 4A. Final Energy Demand by Sector.

Figure 4B. Final Energy Demand by Sector.
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Though coal has always held a large chunk of China’s total final
energy demand, much lower annual growth rate in its demand is
expected in the next two decades, falling to 749 MTOE with an annual average growth rate of 1.5%, as compared with 2.4% between
1990 and 2010. Conversely, demand for natural gas is projected to
show the most rapid growth of 7.9% per annum with an increase of
324 MTOE in two decades from 57 MTOE to 381 MTOE by 2035.
Furthermore, demand for electricity, heat, and oil as final energy
is projected to increase at an annual average growth rate of 3.7%,
2.5%, and 3.2% to reach around 732 MTOE, 120 MTOE, and 805
MTOE, respectively by 2035. Figure 5 below shows final energy
demand and shares of energy sources in China for the years 1990,
2010, and the target year, 2035.

Figure 5A. Final Energy Demand by Energy Source.
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Figure 5B. Final Energy Demand by Energy Source.
China’s primary energy supply is projected to increase at an annual
average growth rate of 3.0%, reaching 4,585 MTOE by 2035. Due
to improved efficiency in energy transformation, growth of primary
energy demand is expected to slow down more than the growth of
final energy demand. Furthermore, the growth in primary energy
demand for coal is expected to slow down at an average rate of 2.0%
per annum, nevertheless, the share of primary energy demand of
coal is projected to decline from 72.1% in 2010 to 57.4% in 2035.
Within the energy sources, nuclear energy and natural gas are expected to have the most rapid average annual growth from 2010 to
2035 at a rate of 10.1% and 8.4% per annum, respectively. From
2010 to 2035, the ratio of natural gas and nuclear energy is projected
to increase from 4% to 14.4% and 0.9% to 4.6%, respectively. Demand for oil and hydropower are projected to grow at an average
annual rate of 2.7% and 3.3%, respectively, with a small decrease
in the share of oil from 19.5% to 18.1% and a small increase in the
share of hydropower from 2.8% to 3.0%. Figure 6 below shows pri-
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mary energy supply and shares of energy sources in China for the
years 1990, 2010, and the target year, 2035.

Figure 6A. Primary Energy Demand.
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Figure 6B. Primary Energy Demand.

Japan
Energy in General. The primary energy supply in Japan was recorded as 494.0 MTOE in 2010 and consisted of 41.1% oil, 23.3%
coal, 17.4% natural gas, 15.2% nuclear energy, with renewable
sources such as wind, solar, geothermal, and hydro representing the
remaining 3%. Furthermore, the net import of energy accounted for
about 82% of the primary energy supply, where import dependence
of oil, coal, and gas was 99%, 99%, and 96%, respectively.
Between 1990 and 2010, primary energy consumption in Japan grew
at a rate faster than the rate of growth in final energy consumption at
an average annual growth rate of 0.6%. Among those energy sources,
the most rapidly growing energy sources were natural gas and coal.
Natural gas, coal, and nuclear energy consumption grew at an average rate of 3.4%, 2.0%, and 1.6% per annum, whereas average annual
growth for oil consumption slowed down to 1.0% from 1990 to 2010.
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In 2010, 1,111 TWh of electric power was produced in Japan
through an installed capacity of 282 GW. The fuel to generate
electric power is broken down into following shares: 64% thermal, which consists of coal, natural gas, and oil, 28% nuclear, 7%
hydro, and 3% renewable energy sources, such as solar, wind, and
geothermal. Though nuclear itself has a very high share of electric
power generation capacity, Japan had planned to increase this number by constructing and operating an additional 14 nuclear power
plants by 2030. However, due to the Fukushima Nuclear Power
Plant accident caused by the Great East Japan Earthquake in 2011,
it is uncertain how many of the planned nuclear power plants will
materialize by 2035. Hydropower is expected to increase in installed capacity, harnessing 70% of the resource potential by 2035.
Power generation fueled by natural gas is also expected to increase
more than any other fossil fuels. On the other hand, oil is projected
to decrease in use by 2035.
Energy Projection up to 2035. Through the period between 2010
and 2035 Japan’s final energy demand is projected to decrease at
an average rate of –0.4%, considering the patterns of relatively low
economic and population growth. The decline in final energy demand is further affected by less use of fossil fuels in transportation
as well as by improving energy efficiency and use of renewable
energy sources to power residential and commercial energy needs.
However, between 2010 and 2035 the final energy demand in the
industry sector is expected to grow at an average rate of 0.2% per
annum. When looking at the fuel type consumption for the period
between 2010 and 2035, natural gas and electricity are projected
to increase at a slow average rate of 1.0% and 0.5% per annum respectively. Conversely, but also at a slow rate, coal and oil are projected to decrease at an average annual rate of –0.5% and –1.6%,
respectively over the same period.
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Figure 7A. Final Energy Demand by Sector.

Figure 7B. Final Energy Demand by Sector.
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The net primary energy supply from 2010 to 2035 is projected to
decrease from 494.0 MTOE to 458.1 at an average annual rate of
–0.3%. This is due to a decline in the supply of oil and nuclear, and
it is expected to decrease at an average rate of –1.3% per annum for
oil and –4.5% per annum for nuclear over the period between 2010
and 2035. Furthermore, the shares in total primary energy supply
are projected to decrease from 38.7% to 31.7% for oil and 13.9% to
5.2% for nuclear over the same period. Nevertheless, over the same
period, natural gas and coal will grow at an average rate of 1.6%
and 0.3% per annum from 2010 to 2035.

Figure 8A. Net Primary Energy Supply.
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Figure 8B. Net Primary Energy Supply.

Policy Implications

South Korea
South Korea’s total primary and final energy consumption in the
1990s had rapidly increased at a rate faster than that of GDP, whose
growth has been driven by energy-intensive industries such as petrochemical, steel, and cement industries. Since 1997, the contribution
of these industries to South Korea’s GDP growth has gradually declined, resulting in reduced energy use. However, the shift to a less
energy-intensive industrial structure takes time, which indicates that
energy-intensive industry will prevail in the short to mid-term future. However, South Korea will and has to transform its industrial
structure into a less energy-intensive one in the longer term.
Until now, South Korea has promoted the diversification of energy
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resources and suppliers to reduce excessive external energy dependence and to find new and renewable energy sources, which
contributes to enhancing energy security as well as environmental
preservation. It is highly recommended that South Korea continue
with its current policy goals of transforming into a less energyintensive and greener economic structure through implementation
of policies to keep a balance between energy, the economy, and the
environment. Such nationwide efforts and campaigns will eventually transform the South Korean economy into a less energy-intensive and greener one in terms of energy savings as well as reduced
CO2 emissions. Such an achievement would position South Korea
as one of the world’s leading nations in terms of low-carbon green
growth.

China
As the world’s largest developing country, China has been and will
continue to maintain its fast GDP growth, which inevitably requires
a large volume of energy to fuel this economic growth. While China’s future energy demands will increase, the energy intensity (energy demand per GDP) will decline with the implementation of
sound energy efficiency and non-fossil fuel technology policies.
There is great potential for energy savings in China through a structural change in the economy with a shift in focus from heavy to
lighter manufacturing and the development of China’s services industry. The life span of China’s buildings and infrastructure should
be extended to prevent the rapid turnover and excessive production
of energy-intensive products such as steel and cement.
It is recommended that small inefficient power plants, coal mines,
and small energy-intensive industries like cement and steel plants
should be closed to improve the industrial structure in China. In
the longer term, energy efficiency in the residential, commercial,
and transport sectors will be increasingly important in addressing
energy saving given China’s booming real estate and automobile
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markets in recent years. In addition, the development and deployment of alternative and renewable energy sources is needed to create
a future environmentally-friendly energy market structure.
The Chinese government should establish and implement marketbased measures to motivate enterprises and consumers to take immediate actions. More than anything else, energy pricing reform
such as removal of the current energy subsidies, the establishment
of energy taxes, and the establishment of a carbon tax should be
initiated as soon as possible. As a more immediate action, China
should draw on international experience to develop and implement
Minimum Energy Performance Standards (MEPS) and energy efficiency labeling to ensure that industry and consumers are able to
invest in high-efficiency technologies and appliances.

Japan
With net energy import dependence of about 82% and the majority
of its oil imported from the Middle East, Japan has been trying to diversify energy sources as well as energy suppliers. Along with these
efforts, Japan has been energetically implementing energy efficiency
improvements and conservation policies and programs. Japan’s energy intensity has been declining since 1980, reaching what is currently the lowest level in the world. This is largely ascribed to the
enormous improvements in energy efficiency through technological
innovation in Japan on both supply and demand sides. It should be
kept in mind that Japan imports most of its energy sources and has
inevitably been aggressive in improving energy efficiency to reduce
its energy demand and to save its foreign exchange rates accordingly.
As a global leader in energy efficiency, Japan should share such successful policies with other countries at its earliest convenience. By
doing this, Japan will be able to contribute to rational energy use in
the global context, reducing world energy demand as well as CO2
emissions. This would benefit the Japanese as well as international
economies by increasing the amount of energy available on the mar-

Chapter 2

59

ket, especially in light of limited energy resources.
The current long-term projection over the period between 2010
and 2035 for energy demand and supply is based on the assumptions of previous administrations, namely the Ministry of Energy,
Trade, and Industry’s (METI) projection in 2010 and government
discussion in 2012. The 4th Strategic Energy Plan was initiated
and developed after undergoing a heated national debate.4 New
goals, policy directions, and strategies to attain it were proposed
and approved under the Abe administration. Japan will minimize
its dependency on nuclear power and maximize its use of natural
gas and renewable energies as well, which is the starting point for
rebuilding Japan’s energy policy in the 2014 version of the Strategic Energy Plan.

Regional Energy Cooperation in Northeast Asia
Up until now, we have surveyed the current energy situation and
energy future of three major countries in Northeast Asia: China,
South Korea, and Japan. Given the differences in energy resource
endowments and in current energy market structures among the
countries in the region, NEA has a tremendous potential for greater
regional energy cooperation. There are three big energy importers—China, South Korea, and Japan—and two big energy producers—China and Russia—in the NEA region. However, energy
trades among the countries in NEA still remain at a meager level,
in the sense that the energy importing countries in the region heavily depend on imports from other regions of the world, while the
unique net energy exporting country in NEA, Russia, exports energy mostly to the European region.
Thus, regional energy cooperation among the countries in NEA has
4. Agency for Natural Resources and Energy, Ministry of Economy, Trade, and
Industry, “Strategic Energy Plan” (Provisional Translation), April 2014, available from www.enecho.meti.go.jp/en/category/others/basic_plan/pdf/4th_strategic_energy_plan.pdf.
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shown relatively slow progress compared with other regions of the
world. Despite the huge potential for multilateral cooperation, most
of the energy development cooperation projects in NEA have been
planned and/or implemented at the unilateral or bilateral level without consideration of the regional market characteristics as a whole.
Accordingly, many projects for energy development and trades in
NEA faced uncertainty related to investment risk, future market
size, and commercial feasibility and viability, so that they were delayed or could not be realized. There exist a number of dilemmas
and barriers to promoting energy cooperation among the countries
in the NEA region.5
Nevertheless, there is now a growing interest in NEA in promoting
regional energy cooperation since the region has a great potential to
improve its energy situation by developing those untapped energy
resources and constructing cross-border energy transport infrastructures to facilitate the intra-energy trade between the countries in the
region. Nevertheless, NEA has the same problems that other regions
such as Southeast Asia, Europe, North America, and Africa are facing, which include energy security, energy efficiency improvement,
and regional environmental conservation. Those problems have been
resolved through multilateral cooperation at the regional level in
these other regions of the world. This implies that other regions’ energy cooperation experiences can be applied to the NEA region, too.

Need for Regional Energy Cooperation in Northeast Asia
Enhancing Energy Security. China, Japan, and South Korea are
huge energy consuming and importing countries. They are faced
with ever-lasting challenges regarding energy security. Thus, major
interest in promoting energy cooperation in NEA originally came
from the countries’ needs for expanding their energy security ca5. Chang-Won Park and Ji-Chul Ryu, Energy Cooperation in the NEA: Longterm Visions and Strategy, Seoul: Korea Energy Economics Institute and the Ministry of Trade, Industry, and Energy, March 2005.
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pability by expanding energy trades with neighboring countries
through promoting regional energy cooperation.
In NEA, there exists a great potential for oil and gas development
in the Russian Far East as well as for coal in China and Mongolia.
However, these resources are located in remote areas and large investments are required for their development. As capitol-rich countries, China, Japan, and South Korea can participate in the energy
development in energy resource-rich countries such as Mongolia
and Russia. They have increasingly shown their interest in developing huge untapped energy resource reserves in remote areas in
neighboring countries. Development of such huge energy reserves
in NEA is, if accomplished, expected not only to bring a fundamental change in the regional energy patterns but also to significantly
affect the international energy market.6
Also, given their geographic proximity, the countries in NEA can
gain many benefits by promoting energy trade with neighboring
countries. For example, while it takes 20 days to transport oil from
the Middle East to NEA, bringing supplies from Sakhalin facilities in Russia only requires three to five days. Therefore, greater
intraregional trade within the NEA would significantly improve
transport time and potentially also improve transport security as
supply lines are shortened. Trading natural gas and/or electricity
from neighboring countries through trans-boundary energy grid
networks also can contribute to relieving energy shortage problems
in the region.
Development of Energy Trade Infrastructures in Northeast
Asia. In order to facilitate intra-regional energy trade, construction
of cross-border energy supply infrastructure—in particular natural
gas pipelines and power transmission networks—will be required
in NEA. The large energy-importing countries—China, Japan, and
South Korea—are expected to gain many benefits in terms of eco6. Ji-Chul Ryu, Towards the Establishment of Institutionalized Framework for
Multilateral Energy Cooperation in the NEA, Seoul: Korea Energy Economics
Institute and the Ministry of Trade, Industry and Energy, August 2003.
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nomics and market efficiency, since they will be able to trade energy
with the neighboring countries if the countries are geographically
connected with an energy grid network.
Also, countries in NEA can share the common benefits from the establishment of cross-border energy trade infrastructures between the
countries, allowing them to proactively respond to a number of challenges, including managing peak electricity demand in the summer,
addressing emergencies such as energy supply crises, advancing the
effective exploration and utilization of regional energy resources,
and improving the stability of long-term transport by sea. As such,
a greater number of regional energy grid networks have been suggested as a method to facilitate cheaper and more optimal deployment of resources among the countries in the region and for securing
markets for exports. At this time, South Korea has to run the risk of
building an energy grid through North Korea.
Contribution to the Establishment of a Peace Mechanism in
Northeast Asia. Increasing interdependence among countries in the
NEA region in terms of economic relations, trade, and investment
is one of the key factors for the improvement of political stability in the region, as observed in Europe, North America, and Latin
America. Facilitating energy trades among the countries in NEA,
particularly by constructing cross-border energy infrastructures, is
also expected to contribute to the alleviation of political tension in
NEA as well as in the Korean peninsula, which has been escalating
these years. Connecting the energy infrastructures between South
Korea and Russia or between South Korea and China will call for
the involvement of the Democratic People’s Republic of Korea
(DPRK, or North Korea) due to geography, which will, in turn, play
an important role in resolving the chronic energy shortage problems
in the DPRK.
Eliminating the Asian Price Premium. Countries in Northeast
Asia, namely China, Japan, and South Korea, pay a higher price
for crude oil imported from the Middle East, which is the so-called
“Asian Price Premium.” Also, the price gap between the gas mar-
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kets of Asia and those of North America and Europe has significantly widened because of tightened gas markets in Asia. Thus,
it is expected that an increased supply of non-Middle Eastern oil,
including oil from Eastern Siberia and the Pacific Ocean, will contribute to easing the region’s premium on oil prices to a considerable extent.
Governments and research institutions in China, Japan, and South
Korea have discussed relevant action plans for easing the Asian
Price Premium, while China and Japan have also individually
formed and managed bilateral and multilateral frameworks for cooperation with other countries.7 To further these efforts, it is time
for countries in NEA to work together to jointly develop a new
pricing mechanism that reflects the current gas market situation
and that offers more flexible conditions for gas imports.
Establishing a Regional Common Energy Market. As NEA
seeks opportunities to strengthen regional energy cooperation, the
establishment of an integrated energy market in the region could
yield significant energy and economic benefits. Such benefits include providing for security of energy supply and demand; decreasing transaction costs in regional trade; promoting greater efficiency
of scale in the energy sector; offering access to affordable modern
energy; and reducing emissions from pollutants typically associated with energy production and use as countries have access to a
greater range of lower-carbon sources.

7. On June 7, 2013, Japan’s Ministry of Economy, Trade and Industry and the
European Commission’s Directorate-General for Energy decided to launch cooperation on gas and LNG market, expecting that it will contribute to promoting
the development of transparent and liquid global gas market driven by supply
and demand fundamentals. The two parties agreed to discuss sustainable ways to
improve oil-indexed gas prices used in European and Asian markets. In the case
of China, its state-owned CNPC has continued discussion and joint research with
companies from South Korea and Japan to deal with the Asian Price Premium.
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Enhancing Complementaries among the Countries through Energy
Cooperation.8
Countries in NEA each have their own advantages in energy that
are highly complementary and have many common interests. The
benefits of cooperation far outweigh those of competition. China is
rich in coal resources and has advantages in geographic location, oil
and gas exploration technology, and energy production. It also has a
high demand for advanced new energy and energy-saving technology. South Korea has advanced science, technology, and management
techniques, has considerable experience with oil reserves and good
refining abilities, and has much successful experience in energy saving and market operation. Russia is rich in coal, oil, and gas resources and has put emphasis on developing its East Siberia and Far East
regions, as well as actively expanding into the Asia-Pacific market
in recent years, including the construction of a main pipeline from
East Siberia to Pacific Ocean (ESPO) to bring crude oil from Russia
into the energy consumption market of NEA. In addition, countries
in the NEA have obvious complementary aspects regarding energy
production, processing, and transportation. Enhancing regional cooperation may produce advantages for each region and allow them to
learn from each other, thus producing a win-win situation.
Harmonization of Energy Standards. There will be great benefits
gained through international harmonization of technological and
safety standards, which will facilitate public-private energy projects
in the NEA region. Applying advanced technologies to modernize
existing energy infrastructure or building new facilities provides
benefits for national energy independence as well as regional environmental preservation. Currently, national variations in safety
regulations and technological standards present an obstacle to internationally standardized project designs, which would aid the growth
8. In November 2005, the United Nations Economic and Social Commission
for Asia and the Pacific (ESCAP), established the Intergovernmental Collaborative Mechanism on Energy Cooperation in North-East Asia, see ESCAP, “Annual
Report: 19 May 2005 - 12 April 2006,” E/2006/39, E/ESCAP/1390, Bangkok:
United Nations, 2006.
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of all economies involved. Achieving the harmonization of industrial technology and safety standards could overcome this obstacle,
facilitating the emergence of a regional market that offers a choice
of mutually-beneficial projects and positively influencing businessto-business cooperation across countries in the NEA region. Each
NEA country has its own approach to energy prices influencing the
energy mix, emphasis on the role of nuclear energy, policies aimed
at reducing greenhouse gas emissions, national taxation policies,
environmental standards, investment frameworks, and technological progress. For a balanced NEA regional energy market to develop, ideally the countries need to work on introducing harmonized
commercial, regulatory, and political measures that create incentives for ensuring sufficient energy security for all.9

Opportunity of Regional Energy Cooperation in Northeast Asia
Overview. In recent years, a number of discussions and negotiations
have occurred between energy producing and exporting countries
(e.g. Russia and Mongolia) and energy consuming and importing
countries (e.g. South Korea, China, and Japan); most of these have
taken place on a bilateral level but some have also involved multilateral governmental and industrial cooperation. These cooperation
projects can be broken into roughly four categories:
•

Enhancing cooperation in upstream, midstream, and
downstream for the oil, gas, coal and electricity sectors,
including building cross-border energy supply infrastructure, such as pipelines and interconnected power networks
to facilitate intra-regional energy trade in NEA;

•

Cooperation for energy conservation;

•

Cooperation for nuclear power generation safety; and

9. ESCAP, “Five-Year Strategy (2010-2014) to Implement the Inter-governmental Collaborative Mechanism on Energy Cooperation in North-East Asia,”
Bangkok: United Nations, January 2010.
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•

Promoting policy cooperation at the multilateral level, including information sharing, facilitating policy dialogues,
and enhancing mutual understanding in the energy sector.

Energy and Infrastructure Development Cooperation. There exists great potential for oil and gas exploration and development in
the Russian Far East as well as for coal in China and Mongolia.
China, South Korea, and Japan have shown increasing interest in
developing the huge, untapped energy resource reserves in remote
areas of neighboring countries. Development of such huge energy
reserves in NEA is, if accomplished and penetrated in the huge
demand market in the region, expected not only to fundamentally
change the regional energy patterns, but also to significantly affect
the international energy market.
Table 1 highlights cooperation projects that have occurred or been
proposed in NEA that are related to a range of energy source exploration and development in the upstream sector, construction of energy grid networks in the midstream sector, including more specific
efforts to target coal, oil, gas, electricity, and other energy resources.
Some midstream projects to construct pipelines and power grid networks have already been undertaken on a bilateral basis but need
to be implemented at the multilateral level if they are to penetrate
multiple countries in the region. Railway systems also need to be
included in the coal midstream activity, as it is an important transport mode for coal. More details on cooperation activities among
the countries in the NEA region will be discussed in the following
section.10
All the countries in the NEA region are actually implementing policies for energy conservation/efficiency and renewable energy development in pursuit of a sustainable future energy system and to
achieve green economic growth. Development of renewable energy
resources, saving energy, and improving the efficiency of energy use
10. Sungkyu Lee and Ahhyun Park, “Challenges and Tasks of Energy Cooperation in the NEA,” paper presented at the Pacific Energy Summit, Seoul, Republic
of Korea, June 2014.
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can greatly save on investment in energy development, reduce energy consumption, and improve economic efficiency, which is, in
turn, an effective way to guarantee energy security.
Countries in NEA need to develop a mechanism for cooperation that
actively facilitates energy saving and comprehensive utilization of
renewable energy sources, so as to carry out project cooperation in
renewable energy development/deployment and the improvement
of energy efficiency. South Korea and Japan are recognized world
leaders in having high energy efficient economies and effective
dissemination of their best practices should bring positive results
in many energy efficiency measures, which China, Mongolia, or
Russia could undertake. Appropriate technology and information
exchange mechanisms need to be established in NEA.
Cooperation for Energy Conservation/Efficiency Improvement
and Renewable Energy. All the countries in the NEA region are
actually implementing policies for energy conservation/efficiency
and renewable energy development in pursuit of a sustainable future energy system and to achieve green economic growth. Development of renewable energy resources, saving energy, and improving the efficiency of energy use can greatly save on investment in
energy development, reduce energy consumption, and improve
economic efficiency, which is, in turn, an effective way to guarantee energy security.
Countries in NEA need to develop a mechanism for cooperation that
actively facilitates energy saving and comprehensive utilization of
renewable energy sources, so as to carry out project cooperation in
renewable energy development/deployment and the improvement
of energy efficiency. South Korea and Japan are recognized world
leaders in having high energy efficient economies and effective
dissemination of their best practices should bring positive results
in many energy efficiency measures, which China, Mongolia, or
Russia could undertake. Appropriate technology and information
exchange mechanisms need to be established in NEA.
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Cooperation for Nuclear Power Generation Safety. In the wake
of the Fukushima nuclear accident that occurred in Japan in March
2011, there have been growing concerns worldwide on the safety of
using nuclear power. Also, as observed from the nuclear power plant
accident at Chernobyl (April 1986) in the former Soviet Union, the
ramifications of a large-scale nuclear accident have serious effects
that reach beyond a state’s borders into neighboring countries. Given the vulnerability of nuclear facilities to natural disasters in Japan
and also the ambitious expansion of nuclear power plants in China,
in particular, the need for regional coordination for the safety of
nuclear power plants in NEA has significantly increased. Thus, multilateral coordination and cooperation to ensure safety of nuclear
power plants should be a regional energy cooperation concern in
NEA.
Accelerating Multilateral Approach for Regional Energy
Cooperation. The construction and operation of cross-border energy transportation networks requires multilateral cooperation if
they involve several countries in the project. By taking a bilateral
approach, some problems may be unsolvable, such as natural gas
pipelines involving a third country and trans-national transportation.
If the problem is solved by building a detour, costs may rise and the
economic efficiency may decline. On the other hand, if productivity
and demand cannot reach a balance, or if there is a production loss
or supply shortage problem, this would result in economic losses
to both supplier and consumer. Thus, it would be rational to promote energy cooperation in NEA to build an interconnected system
among the countries. This would require the countries to conduct
policy coordination and cooperation on investments and would require the governments of the countries to participate directly, so as
to enhance inter-government coordination capacities, improve the
levels and standards of multilateral, long-term and large-scale energy cooperation, consolidate and develop the material foundation
of NEA cooperation, strengthen the international mutual trust, facilitate the economic development, and political stability, accelerate progress on regional integration, and achieve positive regional
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economic effects in Northeast Asia.
Multilateral energy cooperation may help the production and economic sectors in NEA form an optimal portfolio, producing favorable energy economic benefits. Energy cooperation involves energy
resources, capital, labor, transportation routes, machinery, relevant
technology and industrial development, environmental protection
and other productive factors. These factors are currently unevenly
distributed and vary in quality among the countries of Northeast
Asia. It is only through multilateral cooperation that the optimal
portfolio of these factors in the energy development process can be
realized.
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Cooperative Project by Energy Sources in Northeast Asia
Sector
Petroleum
Natural Gas
• Joint oil develop- • Joint gas development
ment in the Russian in the Russian Far East/
Equity participation
Far East/ Equity
Up-stream
participation
• Unconventional gas
development
• China-Russia oil
pipeline connection
/construction
• Import of Russian
oil through pipeline
and oil tankers

Mid-Stream

• Commercial use
of the North Pole
Route

• Building of gas transport network among the
NEA countries (ChinaRussia, Japan-Russia,
ROK-China,. ROKJapan, Russia-ChinaROK, Russia-DPRKROK)
• Gas pipeline connection (ROK, DPRK &
Russia)
• Participation in liquefaction facility construction in Russia
• Import of Russian gas
via pipeline and LNG
carrier

Down-Stream

• Commercial use of
the North Pole Route
• China-Russia
• Enter the market of
refinery construction city gas business
/ Petroleum product
trades
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Cooperative Project by Energy Sources in NEA, Continued
Coal
Electricity & Renewables
• Joint coal development in the • Joint construction of electricRussian Far East
ity supply facility (power plant
and transmission grid) in the
• Joint coal development of
Russian Far East
South Gobi desert in Mongolia
• Joint renewable energy development
• Construction of railway to
• Establishment of Asia Super
Grid (China-Russia, Japantransport mineral resource of
Russia, Russia-Mongolia,
Mongolia
ROK-China, ROK-Japan,
• Expansion/Repair & mainChina-Mongolia)
tenance of DPRK’s transport
• Power grid connection among
facilities
the two Koreas and Russia
• Railway connection between
• Import of Russian electricity
Russia and two Koreas.
• Railway connection between
China & Mongolia
• Import Russian and Mongolian coal through railway and
barge

• Clean coal, coal to liquids
technology cooperation

• Power end-use energy efficiency

Table 1.11
11. Ibid.
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Major Issues in Energy Cooperation with Countries in Northeast
Asia
Regional energy cooperation among the countries in the region has
shown relatively slow progress as compared with other regions of
the world. This has been a result of various factors, including high
capital requirements for energy and infrastructure development; the
lack of infrastructure, resource nationalism in energy-rich countries;
capital accessibility problems for energy development projects; uncertainty surrounding the development of energy projects in Russia; the geopolitics of the NEA region; market inertia in the existing
energy industry in each country; lack of market compatibility and
multilateral mechanisms for regional energy cooperation; intensified competition for energy security; and conflict between multilateral and bilateral relationships. This section briefly reviews those
dilemmas and barriers hindering the promotion of energy cooperation among the countries in the region.
High Capital Investment Requirements, Lack of Infrastructure,
and Resource Nationalism. Energy development projects usually
require huge capital investment, and are often characterized by a
high risk and slow return. Also, constructing energy production and
delivery facilities, such as power plants and pipelines, is very capital-intensive and requires a high level of technology application.
Therefore, these energy projects should always be implemented
subject to the procurement of capital and technology as required,
and also subject to securing demand markets to guarantee investment return.
In the NEA region, most oil, natural gas, and coal reserves are located in remote areas isolated from the regions of demand. The development of those energy resources in NEA as well as the construction
of transport infrastructure requires relatively higher capital investment compared to that in other regions. Northeast Asia also suffers
from the lack of infrastructure necessary for energy development
and trans-boundary energy transportation.
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However, energy-rich countries in NEA, namely Mongolia and
Russia, are not capital-rich. The financial capability of Russian
energy companies appears to have significantly deteriorated since
the late 2000’s, when the global financial crisis of 2008 caused an
economic downturn and energy prices declined, affecting Russia’s
export market in Europe. The Mongolian economy experienced a
similar situation due to declined resource prices since then. Thus,
there has been growing concern and doubt that these countries
would be able to finance energy development projects alone.12
In the case of Mongolia, the government implemented a policy to
attract foreign direct investment (FDI) in order to overcome these
obstacles and commence energy projects, particularly the development of its large coal mines in the Tavan Tolgoi fields, which has
great potential to become a major exporter of coking coal to other
NEA countries. However, the coal mines in Mongolia have the serious problem of a lack of infrastructure, such as roads, railways,
and power supplies, which will require massive foreign investment
to develop the large-scale infrastructure.
Russia also needs massive investment for energy and infrastructure
development in Eastern Siberia and the Russian Far East. However, Russia has shown a tendency toward so-called “resource nationalism.” There has been increasing government influence on the
ownership and development of energy resources in its territory for
strategic and economic reasons through state-owned energy companies, like Gazprom and Rosneft, particularly since the 2000s. This
tendency of the Russian government has been shown to block foreign capital investment in attractive energy development projects in
Russian territory, and thus Russia’s energy supply potential to NEA
countries has not yet been enhanced. This factor has also weakened
Russia’s competitiveness against other regions, for example, Australia, the Middle East, and the Americas as an energy supplier to the
12. See National Reports from China, Korea, Mongolia, and Russia in Greater
Tumen Initiative, “Capacity Building Training Project on Energy: Policies and
Prospects for Regional Energy Cooperation,” Beijing, 2014.
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NEA countries.
Project Uncertainty. The future potential of increased energy trade
of oil and natural gas and of enhanced regional energy cooperation
will eventually depend on how much Russia will increase energy
production and supply from Eastern Siberia, the Russian Far East,
and Sakhalin Island, and also on how soon or how fast cross-border
energy transport infrastructure can be established in the NEA region.13 According to Russia’s plan for the ESPO pipelines, Russia
will supply 80 million tons of oil per annum to the Asia-Pacific region through the pipelines. However, several major uncertainties lie
ahead for the realization of the oil supply plan in the Russian Far
East:
•

The quantity of the oil resources needed to fill up the trunk
pipeline is unknown;

•

Oil production in underdeveloped oil and gas fields in Eastern Siberia and the Sakha Republic is not promising yet;
and

•

Exceptionally high price of oil through this pipeline due
to high construction costs of U.S. $12 to 16 billion for the
project plus high transport fees.

Considering the above-mentioned obstacles to the oil supply reaching the pipeline, it is quite difficult to predict Russia’s potential to
supply a significant amount of oil to the NEA region from East Siberia.
Sakhalin Island is regarded as a strategically important oil and gas
import source for the NEA countries because of its geographical
proximity, and it is expected that oil production from Sakhalin
will be increased significantly in the future. Russia also recognizes
Sakhalin as a strategic region that would expand the export market,
13. Ji-Chul Ryu, “Energy Cooperation between the Two Koreas,” Seoul: Korea Energy Economics Institute and Ministry of Commerce, Industry and Energy,
June 2005.
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which is currently dependent on Europe, to Asia-Pacific countries.
However, there are some difficulties in Sakhalin oil and gas development because of the presence of sea ice in the winter and environmental protections. Offshore exploration costs in Sakhalin have
increased and these trends are expected to continue. The price of
crude oil imported from Sakhalin was shown to be higher than that
from the Middle East.14
Thus, Russia’s potential to supply gas to the NEA countries depends largely on the speed of implementation of the Unified Gas
Supply System (UGSS) Eastern Program and the ESPO Pipeline
Plan. The possibility of importing Russian energy sources will be a
positive option in the long-term perspective, but it is still uncertain
in the short-term. A key question for Russian energy is how attractive and reliable a supplier Russia will be in the future, compared
with other sources in the world.
Historically, NEA countries have imported their energy sources
mainly from the Middle East, Australia, and Southeast Asia. Russia’s hesitation in developing energy resources and transport infrastructure to the NEA region will make the largest energy importing
countries in the region, China, Japan and South Korea, move from
Russia to more reliable and attractive export sources. Then, Russia
will lose the market, and the growth of regional energy cooperation
in NEA through expanding intra-regional energy trade is likely to
be delayed.
Political Instability. Political stability is an important factor in energy projects, particularly in relation to the security of projects. There
still exists a serious bilateral territorial dispute between Japan and
Russia over four of the Kurile Islands, and more seriously, political
instability still remains on the Korean Peninsula. Traces of the Cold
War still remain, most notably on the Korean Peninsula. Uncertainty regarding political stability involves a high risk for investors on
14. When the import price of Vityaz crude oil from Sakhalin is compared with
Oman crude oil, which is similar in American Petroleum Institute (API) gravity
and sulfur, the import price of Vityaz is higher than that of Oman.
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energy projects. Routing the pipeline network from Russia to South
Korea through the DPRK would probably be one of the most difficult
problems unless a political agreement between two Koreas is settled.
Lack of Market Compatibility Among the Countries in the NEA
Region. Countries in the NEA region have a diversity of market
systems and structures, capacities of financing investment, human
resources, and energy policy/planning, which are regarded as major
factors that could impede the facilitation of regional energy cooperation in NEA. They lack the basic framework for economic cooperation between the market and non-market systems; the lack of mutual
trust, especially between two systems. Countries in the region will
need to make concerted efforts to narrow such gaps by coordinating
their policy directions and policy tools.
Lack of Multilateral Mechanism for Regional Energy
Cooperation in NEA. At present, there is no concrete framework for
formalizing and institutionalizing multilateral economic and energy
cooperation among the countries in NEA. Most economic relations
among countries in the region are under development on a bilateral
basis. Similarly, most of the energy projects undertaken by countries
in NEA have been planned or implemented unilaterally or bilaterally. As a result, many projects for energy development, production,
transportation, and trade in the region have faced unnecessary, additional uncertainties with regard to financing, securing an export
market, and addressing regional security issues.15 This complicated
situation makes it harder than ever for solutions to materialize and to
promote projects and trade. In addition, it also implies that financing
for energy projects significantly depend on a government’s financial
support or a private company’s own funds, rather than drawing on
regional or global sources.
Intensified Competition for Energy Security. Major economic
powers in the NEA region have been competing against each other to secure energy resources. In particular, China and Japan have
15. Ji-Chul Ryu, “Energy Cooperation with the DPR Korea in the International and
Regional Context,” Seoul: Korea Energy Economics Institute, December 2002.
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been engaged in a fierce competition to secure energy supplies.
Their energy-related efforts have included conducting negotiations
with Russia and offering to provide Moscow with financial incentives for the installation of fuel pipelines in Russian territories to
benefit their respective economies. Energy-importing countries in
the region are busily devising and implementing national energy
strategies that are intended to reinforce energy security, without
considering common regional concerns. A typical example was the
rechanneling of the ESPO oil pipelines in Russia. Originally, Russia proposed to build the ESPO to China in 1994; however, the plan
has been delayed and modified many times by Japanese intervention since then.
Conflict Between Multilateral and Bilateral Relationships. Given the absence of concrete institutional arrangements for regional
energy cooperation at the multilateral level, most energy cooperative projects in the region are implemented on a bilateral basis. As
previously discussed, strong bilateral energy cooperation activities
have taken place, particularly between China and Russia, in the
oil, natural gas, and electricity sectors. China also has aggressively promoted bilateral cooperation with Mongolia and the DPRK
for coal development and infrastructure construction. Meanwhile,
South Korea and Japan seemed to play minor roles in promoting
regional energy cooperation in the NEA region, although they have
a great capability to participate in energy and infrastructure development projects and would gain some significant benefits from the
cooperation. Russia, although it recognized a strong necessity for
regional energy cooperation in NEA, appears to be passive in promoting multilateral energy cooperation in the region but has been
more inclined toward strengthening bilateral relationship with individual countries in NEA for strategic reasons.
Such strong initiatives by some countries toward strengthening
bilateral energy cooperation need to be shifted toward facilitating
regional energy cooperation at the multilateral level in pursuit of
common energy goals and economic prosperity in the NEA region.
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Energy Grids in NEA
Oil Pipelines. Russia established an oil pipeline system in the NEA
region, called the Eastern Siberia-Pacific Ocean (ESPO) pipeline,
with a branch pipeline to Daqing, China, which created an outlet for
East Siberian oil to get to the Asia-Pacific market. The first phase
of the ESPO pipeline was completed in December 2009, stretching a distance of 2,757 km from Taishet to Skovorodino. The second stage was completed in 2012 and runs a distance of 2,100 km
from Skovorodino to Kozmino. A total of 400,000 billion barrels
per day (bbl/d) of crude oil was sent through the pipeline in its first
year of operation. Also, the 997 km Russia-China oil pipeline was
constructed from Skovordino to Daqing in September 2010. The
amount of oil to be delivered through the ESPO pipeline to the port
of Kosmino is expected to be 80 million tons per annum by 2020,
and the Skovorodino-Daqing branch pipeline has a capacity of up to
25-30 million tons of oil per annum.

Figure 9. East Siberia-Pacific Oil Pipeline.
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Rosneft, a state-run oil company in Russia, emerged as Russia’s
top producer recently and conducts operations, oil development,
and production business in the region. Another state-run company,
Transneft, runs the ESPO pipeline system.
Natural Gas and Infrastructure Development. The Russian Far
East (Irkutsk, Yakutsk, and Sakhalin Island) contains one of the
largest unexplored natural gas bearing areas still left on earth. The
area is a potential large source of natural gas for markets in South
Korea, China, and Japan. The development plan for natural gas in
NEA also includes a project for the construction of cross-border
pipeline networks as a part of an existing gas export line from gas
fields in Eastern Siberia to the NEA market. The realization of these
projects will provide countries in the region with diverse energy
sources (in addition to coal and nuclear) while possibly improving
environmentally-friendly energy systems. Eventually, the project
will contribute to the creation of an integrated regional energy system in NEA.
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Figure 10. Gazprom’s UGSS Eastern Program.
According to Gazprom’s plan on the UGSS Eastern Program, four
gas production centers will be developed to supply natural gas to the
NEA and Asia-Pacific regions, which include:
•

Krasnoyarsk center, based around Sobinsko-Paiginsk and
Yurubcheno-Tokhomskoye deposits,

•

Irkutsk center, based around the Kovykta field and fields in
the north of the Irkutsk region,

•

Yakutsk center, based on the Chayandinskoye field and
neighboring oil and gas fields, and

•

Sakhalin center, based on deposits on the continental shelf
zone around the island.

Projected gas production in Eastern Siberia and the Russian Far East
is assumed to be in the ranges of 44.9 – 88.2 billion cubic meters
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(bcm) per annum in 2015 and 76.6 – 133.8 bcm per annum in 2020,
and to maintain constant production until 2034. Construction work
on the Yakutsk gas production center, based on Chayandinskoye
condensate field, is ongoing and is expected to be finished in 2017.
Natural gas production at the Yakutsk center is expected to be 25
bcm per annum in 2021.
According to Gazprom’s plan, a natural gas pipeline will be constructed and connected systematically from East Siberia and Sakhalin to Vladivostok by 2020, supplying both the domestic market in
Russia and providing exports to neighboring countries via its trunk
pipeline system (UGSS) as new gas fields are developed in the future. Pipeline development includes:
•

First stage: 1) Constructing a gas pipeline in the SakhalinKhabarovsk section, 2) Building a trunk line and supplying gas to the Irkutsk area;

•

Second stage: Development of Chayandinsk gas field 1)
constructing a branch line to supply gas to China from Blagoveshchensk, 2) connecting the gas trunk line between
Irkutsk and Taishet, and 3) connecting trunk line between
Khabarovsk and Vladivostok and supplying natural gas to
South Korea;

•

Third stage: Developing fields in the Krasnoyarsk region
and connecting line to the Taishet region;

•

Fourth stage: 1) connecting gas fields between Irkutsk and
Chayandinsk, 2) connecting gas trunk line in Blagoveshchensk and Khabarovsk section (completion of UGSS).

The Yakutia-Khabarovsk-Vladivostok gas pipeline, which will run
for a considerable distance along the same corridor as the ESPO oil
pipelines, will connect with the Sakhalin-Khabarovsk-Vladivostok
pipeline in the future to form the Russian Far East gas pipeline infrastructure system. The next step will be a full-scale development
of the Kovykta field in the Irkutsk region and the construction of
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a gas pipeline between Irkutsk and Yakutia gas production centers
(about 800 km). As a result, a full-scale gas delivery system on Russia’s Pacific coast will be constructed.
Supplying Russian natural gas to the NEA market will provide good
energy security, because it will rely on the gas produced from large reserves nearby: First from the Sakhalin shelf, then from Yakutia, and in
the long term from Eastern Siberia. In order to facilitate the export of
Russian gas to the NEA and Asia-Pacific markets, an LNG plant and
export terminal are also planned for construction at Vladivostok.
In May 2014, Russia’s Gazprom and the China National Petroleum
Company (CNPC) signed a 30-year sale and purchase contract for
the China-Russia East Gas Line. As stipulated in the contract, Russia will begin to supply natural gas to China in 2018, with the gas
supply increasing each year until it reaches 38 bcm per annum.
South Korea hopes to import at least 10 bcm of the Russian natural gas by 2017 at the earliest, in addition to the 1.5 million tons
of LNG imported from the Sakhalin II project since 2008. This is
also what the Russian side indicated during the signing of the intergovernmental agreement for natural gas cooperation between South
Korea and Russia in October 2006. The Korea Gas Corporation
(KOGAS) and Gazprom have had several consultative meetings
since then on how to achieve this goal. Meaningful progress was
made at the summit meeting between South Korea and Russia in
Moscow, September 2008. South Korean President Lee Myung-bak
and Russian President Dmitry Medvedev agreed to jointly undertake a U.S. $100 billion project that will include the development of
natural gas pipeline routes from Siberia to South Korea. It features a
natural gas pipeline running through the divided Korean Peninsula.
The proposal calls for South Korea to import 10 bcm of gas a year
for 30 years by 2015. South Korea plans to buy nearly 20 percent of
its future natural gas from Russia through a pipeline that would pass
through North Korea.16
16. National Reports from China, Korea, Mongolia, and Russia in Greater Tumen
Initiative, “Capacity Building Training Project on Energy: Policies and Prospects
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Figure 11. Russia - Two Koreas Natural Gas Pipeline.
To realize the gas pipeline from Russia to South Korea through
DPRK territory it is absolutely necessary for the two Koreas to
cooperate with each other closely. If the gas pipeline project is
completed successfully, both countries would benefit economically. North Korea can earn annual transit fees of U.S. $150 million,
while also profiting from the labor costs and regional development
by participating in pipeline construction. The DPRK would also be
able to alleviate its own power shortage problems by building gasgenerated power plants in areas that the pipeline passes through.
Russia could earn profits exceeding U.S. $90 billion by procuring a
for Regional Energy Cooperation.”
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stable gas market for 30 years and may extend this project in order
to develop the economy of the Far East region and gain access to
new export markets in South Korea, China, and Japan. South Korea
would be able to obtain a stable supply of gas at prices by 30-70%
lower than LNG (excluding the costs of piped natural gas construction) and could extend this cooperation in the energy sector to the
economic and industrial sectors.17 Thus, this project is expected to
bring huge economic profits and other benefits for Russia and the
Koreas.
Power Interconnection Cooperation. “Power interconnection is
an electrical grid at a regional scale or greater that operates at a synchronized frequency and is electrically tied together during normal
system conditions.”18 The benefits of power interconnection include
pooling of generation, resulting in lower generation costs; pooling
of load, resulting in significant equalizing effects; common provisioning of reserves, resulting in cheaper primary and secondary reserve power costs; opening of the market, resulting in the possibility
of long term contracts and short term power exchanges; and mutual
assistance in the event of disturbances.
Accordingly, there are many power interconnection systems in operation at the regional level throughout the world, including Europe,
North America, and Africa. However, in NEA, there are only limited
cross-border power interconnection systems. One has been established between Russia and Mongolia, and recently China and Russia began to establish a system between their two countries. There
are also some proposals and studies for the establishment of power
interconnection between three countries in NEA, namely Russia,
North Korea, and South Korea. More ambitiously, the Asian Super
Grid System is also under review among the NEA countries.
17. Youn Seek Lee, “The Gas Pipeline connecting South Korea, North Korea,
and Russia: Effects, Points of Contention, and Tasks,” KINU Policy Study 11-05,
Seoul, Korea Institute for National Unification, 2011.
18. Wikipedia, “Wide area synchronous grid,” available from en.wikipedia.org/
wiki/Wide_area_synchronous_grid, last modified December 31, 2014.
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Currently, there is an existing but weak connection between electrical power systems in East Siberia and the Russian Far East with
a capacity of 220 kilovolts (kV), between Russia and Mongolia
with a capacity of 110.220 kV and length of 380 km, as well as
between Russia and China with a capacity of 110, 220, and 500 kV
and a length of 206 km. Through these transmission lines, Russia
exported 983TWh to China and 206TWh of electricity to Mongolia
in 2010.
As for the power interconnection project between Russia, the
DPRK, and South Korea, the project was commenced with the
signing of a memorandum between Skolkovo Tech, En+Group, and
the Korea Electricity Power Corporation (KEPCO) during the visit
of Russian President Vladimir Putin to South Korea in November
2013. Several options for electricity transmission from Russia to
NEA countries were considered:
•

Transmission line from Vladivostok transiting through the
DPRK to Seoul;

•

Transmission line from Chita and Blagoveshchensk transit
through China (Harbin, Shenyang) and DPRK to Seoul;

•

Transmission line from Chita and Blagoveshchensk transit through China (Harbin, Shenyang, Dalian) and then
through an undersea cable to Seoul.

It was noted that Japan’s participation would enhance the economics of the project. Electricity can be transmitted via the northern
route (submarine cable from Sakhalin), and the southern route
(from the Republic of Korea through a submarine cable via the
island of Kyushu to Honshu).
“Gobitec” and the Asian Super Grid. The “Gobitec” is a new
industrial initiative, in which electricity produced from renewable energy sources in the desert regions of Mongolia and China is
brought to the industrial centers of Mongolia, China, the Republic
of Korea, and Japan via high-voltage lines—the Asian Super Grid
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(ASG).19 The Asian Super Grid Initiative aims to construct highvoltage transmission lines throughout the NEA region and interconnect the national grids of Japan, the Koreas, China, Mongolia, and
Russia so that abundant renewable energy sources in remote areas
can be utilized, such as hydropower resources in East Siberia.
The proposed grid connects renewable energy sources in the Gobi
Desert with Irkutsk to the north, incorporating hydropower electricity into the system. It connects these sources to the locations of demand to the East, including Shanghai, Seoul, and Tokyo.

Figure 12. Possible Routes of the ASG.
In March 2013, five partner organizations signed a memorandum of
understanding to jointly prepare a regional study on Gobitec and the
Asian Super Grid. They include the Energy Charter Secretariat, the
Energy Economics Institute of the Republic of Korea, the Ministry
19. The Gobi Desert is estimated to be the third largest potential source of solar
energy in the world and is also blessed with steady, strong wind speeds, making it
ideal for both technologies.
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of Energy of Mongolia, the Japan Renewable Energy Foundation,
and the Energy Systems Institute of the Russian Federation.
The core objective of the joint study was to provide NEA countries
and the international community with reliable information and data
concerning the potential of renewable energy sources in the region.
The study also aims to stimulate the interest of the private sector and international investors, and to provide recommendations
for maximizing international and regional cooperation in order to
promote the Gobitec and the Asian Super Grid initiative. The study
was completed in 2013 and presented to interested policy makers,
the business sector and the general public to stimulate informed
discussions and facilitate regional cooperation in the energy sector
in NEA.
The super grid entails technical and political challenges because
of its large geographical size. One advantage, however, is that demand and supply can be balanced more easily because regional
differences are leveled out by the size of the system. Also, energy
conversion technologies can be concentrated in places of high energy output, while the grid provides connection to the places with
high electricity demand. The ASG will allow for the free exchange
of electricity between countries in NEA, thus providing large economic, social, and environmental benefits.

Energy Cooperation under Multilateral Mechanisms in NEA
Recognizing the necessity for creating an institutional mechanism
for multilateral cooperation in the region, the countries in NEA
began to move towards the establishment of regional cooperative
bodies in the mid-1990s. Those efforts include the Great Tumen
Initiative and the Intergovernmental Collaborative Mechanism on
Energy Cooperation in North-East Asia.
Greater Tumen Initiative. The Greater Tumen Initiative (GTI) is
an intergovernmental cooperation mechanism among four coun-
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tries: China, Mongolia, the Republic of Korea, and the Russian
Federation, supported by the United Nations Development Program
(UNDP). In 1995, GTI member governments signed agreements establishing this mechanism with the aims of strengthening economic
and technical cooperation and attaining greater growth and sustainable development in NEA and especially the Greater Tumen Region
(GTR). The GTR includes China’s three northeast provinces and Inner Mongolia, the three eastern provinces of Mongolia, the eastern
ports of the ROK, and the Primorsky Territory of Russia.
Energy is one of the GTI’s priority areas for regional cooperation.
The GTI Energy Board was established in 2009 to address regional
energy issues on a policy and strategy basis while also including
private sector expertise and resources. The following objectives for
energy sector cooperation have been identified:
•

Enhancement of energy policy coordination and cooperation;

•

Reduction of non-physical barriers for energy trade and investment in the GTR; and

•

Promote exchange of information on energy among GTI
member countries.
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Figure 13. The Greater Tumen Region (GTR).
Intergovernmental Collaborative Mechanism on Energy Cooperation in North-East Asia. South Korea has taken an active initiative to create an intergovernmental cooperation mechanism among
the countries in NEA since 2001.20 At the June 2001 International
Symposium on Energy Cooperation in NEA, the ROK Ministry of
Commerce, Industry and Energy (MOCIE) proposed the creation
of a senior officials committee to elevate current energy cooperation issues to the intergovernmental level. As the first step toward
the creation of this collaborative framework, an intergovernmental
meeting was held in Khabarovsk, Russia in October 2001 and was
attended by government officials and experts from the six countries
in the region, namely, China, Japan, Mongolia, Russia, the DPRK
and the Republic of Korea. At the meeting, the Khabarovsk Communiqué, which contains the objectives and basic principles of energy cooperation in Northeast Asia, was adopted.
20. Keun Wook Paik, “Towards a Northeast Asian Energy Charter,” Energy Policy 20, No. 5, May 1992, pp. 433-443.
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The agreed objectives for energy cooperation are to increase the
supply of energy from the NEA region; to optimize the efficiency
of supply and use of energy; and to minimize the environmental
impact of energy projects through improved energy mix. The basic
principles manifested in the Communiqué include: The recognition
of sovereign rights over energy resources; development of free and
fair trade; promotion and protection of investment and environmental protection; and the free and non-discriminatory transit of energy
products. The Khabarovsk Communiqué also recommended the creation of a “Senior Officials Meeting” among the six countries, a secretariat, and five ‘working groups’ on areas such as energy planning,
programming and restructuring, electric power interconnection, and
the interstate transit of fossil fuels.21
After several subsequent preparatory meetings, the first Senior Officials Committee (SOC) Meeting, held on November 16-17 in Ulaanbaatar, Mongolia, adopted the Ulaanbaatar Statement of Senior Officials on Energy Cooperation in North-East Asia for the creation of the
Intergovernmental Collaborative Mechanism on Energy Cooperation
in North-East Asia with the DPRK, Mongolia, the Republic of Korea
and the Russian Federation as members. Under this mechanism, the
Working Group on Energy Planning and Policy (WG-EPP) was created in order to implement cooperative activities among the member
countries. China also joined the WG-EPP activities, although as an
observer of the SOC rather than a member. As part of the activities for
regional cooperation, the WG-EPP prepared and published “Energy
Policy Survey” and “Energy Statistics Data Base” country reports for
China, Mongolia, the Republic of Korea and the Russian Federation.
In 2007, the group developed a “Regional Energy Demand/Supply
Outlook for Northeast Asia” report and organized the first Government–Business Dialogues (GBD). In 2008, the WG-EPP undertook
a joint survey study, “Energy Production Potential and Development
Plans in the Northeast Asian Countries.”
21. Keun Wook Paik, “North Korea and Seabed Petroleum,” Washington, DC:
Woodrow Wilson International Center for Scholars, 2007, available from www.
wilsoncenter.org/publication/north-korea-and-seabed-petroleum.
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Strategy to Facilitate Regional/Multilateral Energy Cooperation in
NEA
Creating Consensus. The starting point for energy cooperation in
NEA can be derived from a common recognition that the region is
a single community in terms of its energy use and environment, and
that its energy and environmental resources are common assets,
which are essential for facilitating economic growth and prosperity, not only for our generation but also for future generations. Establishment of a basis for mutual cooperation cannot be successful
without sharing mutual interests and exploring joint endeavors to
pursue common prosperity. In initiating regional energy cooperation, the countries in the NEA region need at least to reach a consensus for common goals of:
•

Removing or reducing impediments to the efficient development, production, supply and use of energy;

•

Minimizing the adverse environmental consequence of
energy development, production and use; and

•

Enhancing regional energy security with common tasksharing efforts.

Lessening Political Uncertainty. Political stability should be pursued in a multilateral cooperative framework, as it is an important
factor in energy projects, particularly, related to the security of the
projects. Uncertainty with political stability involves a high risk
for investors in the energy industry. In order to facilitate the energy
cooperation in NEA, the countries in the region need at least to
reach a consensus for common goals of lessening political risk of
the energy projects and de-coupling energy issues from the politics.
Identification and Prioritization of Cooperation Projects for
Common Interests. This includes multilateral development of energy resources, oil, natural gas, and coal, as well as the construction
of energy network systems for cross-border pipelines and power
grids for both short and long-term basis and for the multilateral lev-
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el for common interests among the countries in NEA. Also, energy
technology cooperation for the improvement of energy efficiency
or energy conservation, and the development of renewable energy
should be of high priority for regional cooperation among the countries in the NEA region. Thus the priority areas include:
•

Joint efforts for development of oil, gas, and coal resources
in NEA

•

Utilization of renewable energy and improvements in energy efficiency

•

Oil and gas pipelines and grid interconnection

•

Development of policy, regulation for energy trades within
the region

Enhancement of Policy Cooperation among the Government
and Business Sectors. To enhance policy cooperation for the energy sector among the countries in NEA, the following cooperation
agendas need to be defined for the implementation stage:
•

Establishment of a mechanism for energy data and market/
industry information sharing

•

Capacity building to enhance the market and policy compatibility between the countries

•

Encouraging private sector and industry participation

•

Decoupling energy projects from the politics to ensure market transparency for domestic/foreign investment and also
affordable pricing mechanism for the long-term contracts

Since each country in the region has its own energy data or statistics
system, which is not mutually compatible with other countries’ systems, it is necessary to develop a common database for the energy
development projects in each country, for both the upstream and
downstream sectors of oil, gas, coal, and electricity industries. Priority areas include:
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•

Developing and regularly updating common energy databases and policy survey/ sharing dialogues at the multilateral level

•

Expanding the number of participating countries by adding Japan and the DPRK

•

Establishing and maintaining a communication mechanism

Capacity building is required for regional energy cooperation in
NEA because the countries in the region differ from each other in
terms of economic systems and the level of economic development. Therefore maintain different market systems including in the
energy sector, so that the countries in the region need to make an effort to enhance market compatibility in order to implement energy
cooperation at the regional level. Priority areas include:
•

Facilitation of capacity building programs

•

A broad network among policymakers, industry, researchers and investors

•

A policy dialogue forum (GBD to be enlarged to encourage the business participations)

Improving the Investment Environment. Exploration and development of oil, natural gas, and coal and the construction of the necessary transportation infrastructure requires a massive investment.
However, the countries in the region with abundant energy reserves,
like Russia and Mongolia, suffer from tight capital markets for financing these energy projects. Therefore, the use of multilateral
cooperative approaches to create a more favorable environment for
foreign energy investment in the region will be necessary. Priority
areas include:
•

Creating a more favorable environment and marketfriendly policies for attracting foreign investment in Russia and Mongolia
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•

Actively encouraging public-private partnerships (PPPs)
for investment in energy development

•

Promoting joint ventures with foreign companies and use of
funds from multilateral development banks or international
financial institutions to facilitate investment in large-scale
energy projects

•

Establishing inter-governmental committees for supporting
energy infrastructure that conduct financial reports, technological inspections, and feasibility studies in a consistent
way

•

Establishment of a regional multilateral development bank
such as the Northeast Asian Development Bank and the
Asian Infrastructure Investment Bank for the countries in
the region22

Roadmaps Towards Multilateral Energy Cooperation in Northeast
Asia
Based on the policy agenda identified in the previous section as well
as on the survey on experiences of successful regional energy cooperation in other regions, the policy agenda to facilitate regional
energy cooperation in the NEA region can be implemented in two
stages for a gradual step-by-step approach; one is to be pursued in
the short term, and the other is for the long term.
22. In March 2014, ROK President Park Geun-hye during her visit to Germany
announced that the government would provide support to the DPRK by establishing an NEA Development Bank if the North decides to give up its nuclear
weapons. The idea was first introduced in the NEA Economic Forum Meeting in
Tianjin on September 2-7, 1991, by the former ROK Prime Minister Duck Woo
Nam. In October, 2013, Chinese President Xi Jinping suggested the establishment of Asian Infrastructure Investment Bank during his tour to Southeast Asian
countries, and the Chinese government has discussed its establishment with many
countries, including the countries in the NEA region.
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The short term agenda, which can be implemented quickly, is a soft
policy agenda on non-binding manners, including:
•

Establishment of a channel for policy dialogues between
governments in the NEA region to foster confidence building

•

Promotion of information and data exchange and sharing
mechanisms

•

Joint research/study to identify possible cooperative energy projects (i.e. natural gas pipelines, power interconnection, oil stockpiling)

•

Capacity building projects for the less-developed countries in the region

•

Encourage energy expert/business dialogues & participation

•

Assistance to and cooperation with the DPRK to resolve
its energy shortage problems23

The long-term agenda, which would require a consensus as well as
more preparatory joint efforts between the countries in NEA, include:
•

Creation of institutionalized frameworks for multilateral
energy cooperation by enacting a treaty, charter, or regional energy community at the regional level

•

Introduction of policy coordination functions within the
established institutional arrangement

•

Development of joint policy agenda for common goals/
task sharing

•

Addressing intra-regional energy financing mechanisms

23. Selig S. Harrison, Ji-Chul Ryu, and Enoji Kyongje Yon’guwon, “Energy Aid
for North Korea: Fossil Fuel Options and Denuclearization,” Ulsan, Republic
of Korea, Center for Energy Research, North Asia, Korea Energy Economics
Institute, 2007.
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Conclusion
This chapter surveyed and discussed the current status and future of
energy in each country—South Korea, China, and Japan—in an effort to derive a number of policy implications and recommendations
for each nation to pursue towards the establishment of a sustainable
energy system. Then, it identified various issues related to energy
cooperation in NEA and also developed a policy agenda to facilitate
regional energy cooperation in the region.
Given the political uncertainty in NEA, regional energy cooperation
may be a difficult challenge, at least in the short term. However,
energy cooperation in NEA is an urgent need in order to stabilize
the regional energy supply and demand structure. However, energy
development in NEA may need a high investment cost. Given the
advantage of geographical proximity of large energy producing areas to large consuming areas and its symbolic nature to enhance the
political stability and economic prosperity of the region, we should
start to devote our efforts to develop a mechanism to facilitate energy cooperation between the countries in the region in pursuit of a
common benefit for all the regional countries.
The problems that the world energy market is facing today can neither be confined to a single country nor to a single region; they are
those of all nations. No country can remove itself from the problems
involved with energy development and environmental degradation.
Energy resources and environment conservation have proven to be
one of the essential means to promote a task sharing for the regional
energy security of countries in Northeast Asia.

