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Over the past decade, global energy generation via clean resources has grown considerably. An energy depen-
dent region, Northeast Asia (NEA), in this regard, has made significant progress in clean energy development.
However, a region-wide energy cooperation is still far from being realized due, in large part, to a lack of viable
framework which helps coordinate, among others, infrastructure development, institution build-up, market
connectivity and regulation, and financing. In this paper, through an examination of the potential role of an
energy grid interconnection, we aim to explore the causal links between clean energy development in NEA and
the emergence of a regional energy cooperation framework. We observe that the energy complementarities and
complexities in NEA both facilitate and require the establishment of a regional energy grid, which would have
far-reaching economic and political implications. Economically, grid development may encourage energy-re-
lated investment, innovation, efficiency and environmental protection. Geopolitically, regional grid networking
may contribute to confidence building, institutionalization and de-securitization. Thus, we argue, as a process of
energy socialization, the formation of a comprehensive and institutionalized cooperation framework in NEA

would lead to broad implications for regional development, security and community build up.

1. Introduction

Utilization of clean energy resources for power generation and the
transmission and distribution of the generated electricity efficiently has
gradually become an important development agenda for Northeast
Asian (NEA) states. However, the region lacks a unified approach to
clean energy (CE) [1] as a networked commodity since each actor
stands at disparate stages of progress in their energy policy formulation,
infrastructure development, technological capacity, and financial
strength. In addition to internal factors, external geopolitical issues also
impact negatively the potential of the creation of a regional energy
network. Nevertheless, as with other regions such as Europe, Central
Asia and Latin America, in NEA, too, there has been a growing interest
on part of the business communities, governments, track two institu-
tions, academia, and the general public toward the question of capita-
lization on clean resources and systems for power generation, trans-
mission and distribution in a way that is sustainable, acceptable and
affordable [2].

While each of the above actors has their own priorities, in general,
sustainability refers to long term interest generation through clean
energy development, which calls for careful and integrative planning of

energy infrastructure and systems. Acceptability requires that these
resources be exploited with minimum impact on the environment,
which calls for, among others, continued innovation in clean energy-
related technologies and services. Affordability, on the other hand, re-
fers to cost effectiveness of clean energy for the manufacturers, gov-
ernments, service providers and consumers. Affordability, therefore,
requires innovation and other policy related strategies such as in-
centives and subsidies. Meeting the above three criteria is more chal-
lenging under new energy than it is under traditional energy. Needless
to say, the specific nature of clean energy resources (especially re-
newables such as photo-voltaic and wind) necessitate concrete co-
operative action at the state, inter-state, and regional levels as well
cooperation among non-state actors because of the innate complexity
that involves technology and innovation, financing, and pricing to en-
sure sustainable, acceptable and affordable power generation, trans-
mission and distribution.

The build-up of a grid connected new energy infrastructure in NEA
provides the required linkage between CE and a more institutionalized
regional energy cooperation. A viable national grid network is the
prerequisite to construct cross-border connections that would over time
lead to a web of region-wide interconnectivity. Therefore, in addition to
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economic incentives that regional grid connectivity offer, national
conditions such as the existing energy and distribution infrastructures,
financial and technological capabilities, and environmental awareness
are significant to kick-start CE development in NEA. When the national
conditions are in place at the minimum, then standardization and in-
teroperability of country-based grid systems for cross-boundary con-
nections would be the next major task. The associated challenges (such
as financing the costs of transmission lines and converter stations, set-
ting up pricing mechanisms, adjusting seasonal fluctuations in the
availability of generation and electricity generation capacity, etc.) [3]
to ensure national, cross-national and region-wide grid connectivity
would only be met through communicative and cooperative action.
Hence, grid development may serve as a catalyst for coordinated re-
gional action and the emergence of an institutionalized energy regime
in NEA, which may eventually transform into an economic community
of which energy cooperation an integral part. This process, accordingly,
can be characterizes as socialization in which grid interconnection acts
as a nexus for a broader and deeper cooperation.

CE-related grid development in NEA has been a relatively recent
phenomenon, hence, research on the issue small (albeit growing)
compared to literature on traditional energy resources and cooperation
within the Northeast Asian context [for a summary, see Refs. [4-8]]. In
one of the pioneering studies, Streets discusses extensively the question
of the impact of electricity grid in NEA, analyzing a number of en-
vironmental benefits at the local, regional and global levels that a re-
gionwide grid network would offer [9]. However, the paper does not
address the political, technical and economic feasibility of such a co-
operation, a question which is tackled by Choo [10], Lee [11] and
Hippel et al. [12] in their respective studies. For example, whereas
Choo's article does not specifically debate challenges related to grid
connectivity, it nonetheless presents a comprehensive comparative
analysis along the two major conceptual lines of “general energy co-
operation” and “energy security cooperation” [[13], p. 93]. In another
early study on the feasibility of grid connectivity in NEA, Kanagawa and
Nakata look at Korea and Japan [14]. The authors develop an energy
interconnection model for electricity systems of the two countries,
concluding that the positive economic outcomes achieved through in
the modelling could also be generated across the region. Finally, in a
much recent study, Tuballa and Abundo introduces an overview of
smart grid in terms of its functions as well as related technologies and
policies in a number of country-based case studies [15]. Thus, although
the paper does not include in its scope inter-state or intra-regional grid
connectivity issues, the research nonetheless offers a broad overview
and rich bibliography.

Research on clean-energy driven regionwide grid development
generally approaches the issue from three main aspects: economic,
technical and political. In this regard, while economic and technical
aspects are stressed in the literature, geopolitical underpinnings of
intra-regional grid connectivity are less emphasized. In one of the most
comprehensive studies on renewable energy (RE) generation, storage
and transmission via sub-regional and regional grids, Breyer at al. ex-
amine a Northeast Asian super grid based on a simulation in which
solar and wind resources from the Gobi Desert are transmitted along 14
sub-regions in NEA [16]. The findings provide a strong case for re-
newable energy-based grid network development, which is also voiced
in another study where the authors indicate that the cost advantage of a
RE-based grid system would help decrease costs of electricity regardless
of installation costs and differences in electricity prices in related
countries [17].

Findings from several other studies, however, approach the question
more cautiously. Otsuki, for instance, states that the initial high in-
vestment costs and route uncertainties (especially with respect to the
DPRK in the case of NEA) would render across border grid inter-
connections economically less viable although considerable environ-
mental benefits could be accrued provided that strong policy impetus
were present [18]. Another major issue debated in a case study by Zeng
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et al. is the question of lagging in grid build-up following speedy RE
development, which has led to management and efficiency problems in
China [19]. Other studies also point out similar transmission problems
of the generated wind energy [20]. In any case, most of the studies on
electricity grids fall short of offering a more comprehensive approach in
which political, technical and economic dimensions of CE-based grid
development are analyzed in terms of risks, challenges and prospects.

Accordingly, the present research represents an attempt to address
the perceived gap by contributing to the existing CE-based electricity
grid literature by theorizing a clean energy-regional cooperation nexus
in which regionwide grid networking acts as an essential link between
the two. It aims to explore the status of clean energy development in
NEA by looking at the individual actor's particular conditions, including
their domestic policies, technological innovation capacities and re-
gional integration strategies, in an effort to draw a detailed picture of
the progress (or lack thereof) toward achieving an energy community in
the NEA sub-region. For this end, it examines the progress made so far
with respect to national, inter-state and intra-regional grid develop-
ment, economic advantages of a regional clean energy framework, ex-
isting political challenges for energy cooperation, and prospects for
future. It analyzes the role of clean energy in NEA and introduces the
concept of “energy socialization” to account for the larger economic
and political implications of energy cooperation for the regionalization
process.

In this paper, we treat clean energy development as the independent
variable that has an impact on the potential emergence of a common
energy framework in NEA. We identify the development of an energy
grid system as the linking agent to facilitate the transition from dis-
parate and uncoordinated clean energy infrastructures to a regionally-
unified electricity interconnection, involving generation, transmission,
distribution, pricing and trading. In the long run, we maintain, through
a process of socialization, clean energy-driven grid networking may
lead to a NEA-wide energy framework with all political, economic and
social actors represented in an institutionalized setting [21]. This en-
ergy framework, in the long run, may act as one of the integral com-
ponents of NEA economic community.

In the ensuing pages, we first analyze clean energy development in
NEA, taking into account and examining China, Japan, South Korea
[22], Russia and Mongolia, with the aim of drawing a general picture of
energy policy and security in NEA and investigating country-specific
energy patterns such as national policies, available clean energy re-
sources, and electricity investment, production and consumption rates.
Also, in this chapter, we pay particular attention to the issue of com-
patibility between those actors with abundant electricity production via
clean resources (including potential) and low consumption, and those
with less clean resource endowments and high consumption (or, as in
the case of China, high production but even higher consumption).

In the following section, we investigate in detail the critical role of
an electricity grid in a “clean energy-regional economic integration”
nexus in NEA. To this end, we analyze the domestic and regional
(economic, technical, and political) dimensions of NEA energy grid. A
more in-depth look at the potential energy community build up is
provided in the last chapter. Here, we first examine the role of grid
networking for the emergence of a regional energy framework which
would involve a high degree of institutionalization, coordinated man-
agement of systems and platforms, and technical and financial co-
operation. Then we look at the potential challenges for and obstacles to
(domestic and regional) electricity grid interconnectivity in NEA. We
end our discussion with a note on the future course of energy co-
operation in NEA.

2. Clean energy development in Northeast Asia
Energy security situation in NEA offers a complex but com-

plementary picture. Complexity arises from disparate degrees of in-
dustrial development and financial condition, and varying levels of
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investment in research and development of clean energy technologies.
It appears that each actor in the region has certain strengths and
weaknesses. For instance, China enjoys a growing consumption market,
command huge financial reserves for scientific research and develop-
ment, and has a quality pool of human capital; however, its energy rich
regions and consumption centers are distributed unevenly. Japan, on
the other hand, is an advanced industrial economy with high per capita
income and a technologically advanced industrial fundament while it
suffers from a declining population and consumption base. As for
Russia, although it still enjoys high status in certain critical sectors such
as metallurgy, rocketry and advanced engines, and is a middle-income
economy, it lacks behind other NEA neighbors mentioned in this study
except Mongolia in new technology investment and research, including
clean energy. Thus, the scope of financial investment in energy, infra-
structure development, potential market size and innovation capability
varies considerably among the five nations. The existence of a hetero-
genous energy structure and differences in the levels of economic de-
velopment, therefore, slow down energy cooperation, including cross
border grid development.

Complementarity, on the other hand, encourages further coopera-
tion due to obvious, if not matching, mutual benefits from cooperation
[23]. In this respect, NEA can be grouped into three sets of states: The
first is those with rich (real and potential) CE capacity (and overall
electricity generation from traditional and hydro resources) in the ex-
cess of domestic demand. For instance, both Russia and Mongolia have
considerable clean energy capacity and Russia is a net electricity ex-
porter. The second group of states are those that lack considerable CE
production capacity but command high consumption of energy gener-
ated mostly through conventional means such as fossil fuel-fired and
nuclear. Japan and South Korea fit in this category. These states' total
electricity consumption is high but its growth potential is moderate.
And finally, in the third category is China, a major CE producing
country but also world's largest consumer of electricity with a sizable
and growing demand potential. Accordingly, strong complementarities
encourage cooperation between (existing and potential) producers of
electricity with low consumption and consumers of electricity with
inadequate production but high consumption.

Stressing complementarities and the ensuing benefits may create the
required momentum for cooperation on tackling the complexities of CE
development that involve not only technologies related to generation
platforms such as solar, wind or tidal energy, but also issues related to
market arrangements and pricing, power system characteristics (such as
load curves and generation dispatches) alignment, and grid networking,
which require advanced and expensive technologies such as smart grids
to streamline energy generation, transmission and distribution (such as
wide area network management technologies, or WAMs) by utilizing
advanced information and communication technologies, and ultra-high
voltage DC (UHVDC) installation for large geographical (cross border
and regional) transmission. The benefits include revenue creation
through peak share and power transaction, regulation and management
of power supply and demand in the region, and “joint utilization of ...
mutually supplementary seasonal excessive capacities” [24].

2.1. Russia

Among the five countries analyzed in this paper, the one with the
most expansive energy production capacity is Russia. World's fourth
largest producer and sixth largest consumer of primary energy in 2013,
Russia accounted for 10% of global energy production and 5% of en-
ergy consumption. The difference between the two indicators in favor
of production demonstrates Russia's energy export capacity. For ex-
ample, in 2013, Russia's electricity production (1000 billion kilowatt-
hours (BkWh)) was considerably higher than its consumption (878
BkWh), allowing the country to export 18 BkWh of electricity [25] even
though, at times, Russia also imports electricity (e.g., from Nordic
countries, although fluctuating over the years) due to import cost-
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effectiveness [26]. For instance, in 2014, Russia imported 570 thousand
tons of oil equivalent electricity while exporting 1262 thousand tons of
oil equivalent electricity via numerous cross-border connections. In
2014, 23.6% of Russia's electricity export went to China, followed by
Lithuania, Finland, Kazakhstan and Belarus (23.1%, 17.4%, 11.9% and
10.6% of the total exports, respectively). Mongolia, on the other hand,
received 3.9% of Russian electricity export [27]. Thermal power (oil,
natural gas, and coal) dominates nearly 70% of Russia's electricity
production. In 2014, natural gas accounted for 50.2% of total electricity
production, followed by nuclear (17.0%), hydro (16.5%), and coal
(14.9%) [28]. Renewable energy (RE) other than hydroelectric plants
accounted for less than 1% of total power generation capacity [29].

Due to the diverse natural resources in a vast landmass, Russia's
energy capacity is spread across the country. However, installed RE
capacity other than hydro is still negligible. In 2012, CE including
hydro constituted about 3% of total primary energy supply (TPES).
According to Global and Russian Energy Outlook to 2040, the share of
RE resources will reach only 2% of total production by 2040 [30].
Nonetheless, Russia has considerable clean energy potential, including
hydro, wind, solar and biomass. The coastal regions along the Pacific
and Arctic Oceans, the Caspian, Azov and Black Seas provide eco-
nomically viable potential wind resources although they are currently
underutilized. Indeed, as of 2016, only four wind farms were operating
in the country [31]. Photovoltaic energy potential is high in the regions
such as the Black Sea and the Caspian [32]. One significant obstacle to
RE development is that majority of the RE resources are located far
from large population centers, therefore, a viable grid network is re-
quired to ensure transmission.

Whereas Russia's solar and geothermal energy production has
achieved moderate grown over the past few years, power grid devel-
opment in the country has been rather stunted due to limited invest-
ment and innovation. Indeed, RE connectivity to the grid has remained
a major challenge in Russia because the grid network is “congested,
undersized, monstrously inefficient, slow to repair, and in need of $750
billion of investment in the next two decades” [33]. The Russian energy
grid needs investment to ensure interconnections between regional
energy systems. Furthermore, the country's power generation installa-
tions such as thermal and hydro are old and in need of major renovation
and upgrade [34]. However, the Western sanctions on the country in
the aftermath of the annexation of Crimea in 2014 have further un-
dermined grid build up and maintenance to a certain degree although
the void is likely to be filled by other countries, especially by China.

2.2. Mongolia

Mongolia is considered a resource rich country, including CE such as
wind, solar and hydro. However, currently, the country's electricity
production relies heavily on coal (92.3%) and oil (4.5%). Solar energy
generation started in 2007 and reached 5 megawatt (MW) by 2014
whereas wind energy production grew from 0.6 MW in 2007 to
51.1 MW in 2014. In 2013, the share of RE in total electricity genera-
tion reached 1.96% and percentage of TPES stood at 3.77% [35]. Ac-
cording to estimates, the country's total energy potential from variable
resources is big enough to meet China's total energy demand in 2030
[36]. In recent years, Mongolian energy industry has witnessed mod-
erate growth in CE's share in total production, especially with the in-
clusion of new wind and solar power stations into national grid.
However, most of the deployed energy remained limited to small grid
distribution. Of the nine solar power systems that have been built in the
country as of 2016, only two were connected to the grid [37].

Mongolia has comprehensive RE targets to account for 20% of the
country's power generation capacity by the mid-2020s since most of the
potential energy sources have not been fully explored. Therefore, the
country imports energy from neighboring states, especially from China
and Russia, to meet the electricity demand. Mongolia's electricity im-
ports have increased over the years while its exports declined. In 2013,
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75.7% of Mongolia's total electricity imports was sourced from China,
the remaining 24.3% coming from Russia. In the same year, Russia was
the only destination for Mongolian electricity exports [38]. Currently,
coal is the primary source of energy in the country, followed by hy-
dropower, oil, biomass and imports.

An important drawback that Mongolian energy sector experiences is
the underdeveloped grid system [39]. In fact, Mongolian grid is far from
meeting the national demand and some regions have no generation
capacity, relying entirely on imports from Russia. Currently, in addition
to two cross-country interconnectors through which Mongolia imports
electricity from Russia, there are five cross-border grid connections
across Mongolia-China border [40]. There has been investment in en-
ergy infrastructure over the years to connect off-grid areas, which in-
cludes plans for building 7000 km of power lines and increasing the
share of renewable sources to 20% of the total generated electricity
[41].

2.3. Japan

Japan is the third largest energy consumer in Asia and is entirely
self-reliant in terms of electric production even though its electricity
generation has been decreasing since 2007 due to declining consump-
tion and increasing efficiency [42]. Hydrocarbon resources for energy
generation are imported as the country's indigenous capacity is
minimal. While nuclear-generated power accounted for one-third of the
country's electricity capacity in the past, after the 2011 earthquake and
the Fukushima disaster, the share of nuclear power plants in total
electricity production has been reduced significantly with natural gas
and coal replacing the lost capacity (In 2014, electricity from nuclear
power halted entirely) [43]. In 2015, fossil fuels (natural gas 39.2%;
coal 34%; oil 9%) represented more than 80% of Japan's total gen-
eration while hydro power added more than 8% to the total power
generation and nuclear power accounted for less than 1%. The share of
clean energy has grown over the years (16.9% in 2015), hydro, solid
biofuel and solar accounting for most of it. In 2015, hydro power's share
was 8.4% in total power generation, followed by biofuels (4.1%), solar
(3.6%), wind (0.5%), and geo-thermal (0.3%) [44].

Japan is only behind China and Germany in installed photovoltaic
capacity and among the top seven countries in bioenergy capacity [45].
However, Japan is still considered to be lacking in clean energy de-
velopment, which is largely ascribed to inadequate grid capacity [46].
For example, Japan's onshore wind energy potential is located in rural
areas where demand is lower; hence, the existing grid is insufficient to
transmit the generated energy [47]. The Japanese government plans
further investment in the electric transmission and distribution net-
works to increase efficiency, to manage supply and demand differences
between regions by reinforcing connectivity, and to better integrate
renewable energy into the national grid. Japan does not have any grid
connectivity with neighboring countries, hence, it does not import or
export electricity.

2.4. South Korea

Like Japan, Korea is self-sufficient in terms of electricity production
and consumption without any import or export [48]. In 2015, about
95% of Korean electricity generation came from hydrocarbons and
nuclear. Coal accounted for 40% of generation mix, followed by nuclear
power, natural gas and oil at 31%, 19%, and 6%, respectively. Clean
energy resources, on the other hand, took up 4% of total generation
while hydropower accounted for 1% [49]. In 2011, Korea had the
lowest share of energy from CE among International Energy Agency
(IEA) member states, with 1.5% of total energy generation coming from
renewable resources. However, the share rose to 5% by 2015. In 2012,
the Korean government adopted Renewable Portfolio Standards, re-
quiring power suppliers to raise the obligatory share of renewables in
their portfolio to 10% by 2022 [50]. In 2014, waste, bio, and hydro
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energy constituted 90.6% of total CE generation while photovoltaic and
others accounted for the remaining 9.4% [51]. Korea plans to generate
13.4% of its electricity from renewables by 2035 with a greater focus on
solar and wind in place of waste energy [52].

Although there has been robust growth over the past five years,
Korea's renewable energy capacity is considered low as compared to the
four other NEA nations. However, the country's grid development has
been successful and is considered one of the most efficient in the world
as the government continues to emphasize research and development in
energy infrastructure. For instance, Seoul initiated a smart grid pro-
gram, which has been pilot tested on Jeju Island since 2009, creating
one of the world's largest smart grid communities in which various
smart renewables technologies such as solar and wind energy are put
into use. Thus, Korea plans to achieve nationwide smart grid by 2030
[53]. However, Korea does not have any cross-border transmission even
though a number of proposals have been made to connect its grid with
neighboring countries. Among others, the unfavorable geopolitical si-
tuation on the Korean Peninsula has slowed down such efforts although
the energy landscape may eventually change if the ongoing political
rapprochement between the two Koreas registers tangible success.

2.5. China

China is the largest producer and consumer of electricity in the
world (surpassing the US on both categories in 2011) and accounts for
more than 50% of production and consumption in Asia. China's elec-
tricity consumption is much higher than its production, hence the
country is a net importer. According to Enerdata, in 2015, China's
electricity trade had a deficit of 9 TWh and has demonstrated deep
fluctuations over the past 15 years [54]. In 2014, China imported
electricity from Russia (48.7% of the total imports), Myanmar (14.2%),
DPRK (2.5%), while the remaining was sourced from Hong Kong pro-
vince (34.6%). The same year, major foreign destinations for exports
were Vietnam (9.9%), Mongolia (8.0%), Myanmar and Laos (each
1.2%), and DPRK (0.4%). The bulk of the exports (79.4%), however,
went to Hong Kong and Macao provinces [55].

China's energy generation relies heavily on hydrocarbons. In 2013,
thermal power generation accounted for more than 78% of total gen-
eration with coal as the primary fuel for electricity. Although coal's
share in total electricity production has declined over the past few years
from the peak of 80%, it still accounted for more than 70% of national
production in 2014, according to data from Asia-Pacific Energy Portal.
The share of natural gas, on the other hand rose to 2.2% of the total,
followed by oil at a declining rate of 0.1%. In the same year, nuclear
energy accounted for 2.3% [56].

The weight of CE resources in China's electricity production has
grown over the past decade with immense government support through
favorable policies and market regulation [57]. The country now leads
the world in both installed renewable energy capacity and production.
In 2015, CE represented nearly one fourth (24.7%) of the nation's entire
production with hydro power holding the largest share at about 20%.
Wind energy accounted for 3.3%; biomass, 0.9%; and solar, 0.7% [58].
The explosive growth in renewable energy generation, however, has
encountered setbacks as power grid development lagged behind gen-
erated renewable energy capacity [59]. For example, in 2010, about
30% of the country's installed wind power capacity did not have access
to grid [60]. In response to this setback, China has laid out extensive
plans to update the national grid and add new transmission and dis-
tribution capacity, such as the planned $31 billion investment in smart
grid infrastructure in Xinjiang province between 2015 and 2020 [61].
Other than the national grid, China also plans to reinforce grid inter-
connectivity with neighboring countries, including Russia, Mongolia,
Vietnam, Myanmar, Kazakhstan and Laos, which is considered im-
portant given the fact that the country partly depends on imports for
electricity as its domestic production cannot meet the ever-growing
demand [62].
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3. Electricity grid as a linkage for energy cooperation in Northeast
Asia

It is understood from the brief introduction above that the NEA
region's CE landscape is diverse and uneven, indicating both complex-
ities and complementarities. Russia is the primary energy actor, trading
electricity with eleven neighboring countries [63]. Russia's domestic
electricity is transmitted and distributed via seven power systems as
well as an independent power system (IPS) in the east of the country.
Similarly, seven power grid systems are functional across China and
new UHV lines are being built in response to the diverse location of the
country's electricity distribution and load centers [64]. In Mongolia,
four independent electricity grid systems provide the country's power
supply, achieving 95% electricity access rate [65]. As for Japan and
Korea, both nations have well-developed national grid systems as
compared to their developing NEA neighbors. In Japan, ten grid sys-
tems are installed (two HVDC lines) along the island-state with fre-
quency differing between the East (50 Hz) and West (60 Hz) of the
country [66]. In Korea, a 750kV UHV transmission line traverses be-
tween from the west to the east of the nation.

NEA lags behind in creating electricity interconnection via a re-
gional super grid in which large scale power is transmitted over very
long distances. The regional response to the challenges (sorting out
complexities and capitalizing on complementarities) has been less
promising as compared to other economic regions such as the European
Union (especially with respect to the Nord Pool) [67] and the Com-
monwealth of Independent States (CIS) [68]. However, recently, in
NEA, too, there has been a growing momentum toward the creation of a
regional CE cooperation framework, involving both public and private
actors. The primary focus of the debate on the issue is infrastructure
which includes technologies related to CE generation, transmission and
distribution. The question of distribution to ensure cross border energy
sharing, naturally, raises the issue of energy grid build up.

We hold that development of an energy grid provides the vital
linkage between CE energy generation and regional energy regime
buildup as it encourages investment in CE technologies to lay out a
cross-borders grid network in NEA. Recent proposals for greater energy
integration by various regional stakeholders indicate the genesis of such
momentum. As will be detailed in the ensuing paragraphs, what has
been achieved so far may be viewed as less than satisfactory, however,
considering the enormity of the geopolitical stumbling blocks and the
common yet complex history in the region, the initial steps are none-
theless encouraging. As much significant, in this case, as the actual
work carried out on the ground is the emergence and sustenance of a
debate and recognition by the involved parties of a need for a serious
upgrade in the region's connected and streamlined energy infra-
structure. Considering the Asian way of incremental and consensus-
based policy adjustment and institutionalization, the existing debate
and gradual process of socialization is very significant.

Currently, there is not a unified grid network connecting the five
nations in NEA. However, there have been numerous cross-country
grids between Mongolia, China, and Russia as well as a number of
connections between Russia, China and other neighboring states in
Central and Southeast Asia. According to a 2017 report by Global
Energy Interconnection Development and Cooperation Organization
(GEIDCO), the existing transnational interconnections connect China,
Russia and Mongolia although the scale of transmission is relatively
small. Via 12 transnational transmission lines, the three states conduct
energy trade. China's State Grid Company imports electricity from
Russia and exports to Mongolia. Russia also provides electricity to
Mongolia (see Table 1).

The anticipated outcome of national grid development in NEA is the
formation of a regional interconnectivity structure, which is being in-
creasingly recognized by the primary actors. For example, at the UN
Sustainable Development Summit in September 2015, Chinese
President Xi Jinping put forward the idea of a global energy
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Table 1

The existing transnational power interconnection lines in Northeast Asia.
Source: Data collected by authors from “Technology and Prospects for Cross-
Regional Power Networks, GEIDCO, 2017, p. 34 and Liu Chenya, Global Energy
Interconnection, China Electric Power Press: Beijing, 2015, p. 315 (In Chinese).

Interconnection projects Voltage (kV)

Gusinoozerskaya (Russia)-Dahl Khan (Mongolia) 220
Kharanorskay GRES(Russia)-Choba Hill (Mongolia) 110
Chadan (Russia)—Khandagaity—Ulanngom (Mongolia) 110
Braque Vesnsk (Russia)—Heihe (China) 500/220/110
Sivakian (Russia)—Sirius/Ai Hui (China) 110
Braque Vesnsk (Russia)- Sirius/Ai Hui (China) 2%220
Amur (Russia)—Heihe (China) 500
Mongolia-China 2%220
Habibiga (Mongolia)- Hulunbeier (China) 10
Baiyinhushuo (Mongolia)- Hulunbeier (China) 10
Songbell (Mongolia)- Aershan City (China) 10
Cobbdo province (Mongolia)- Altai Qinghe County (China) 35

interconnection to promote clean energy and international collabora-
tion [69]. The plan involves three geographically-defined stages in the
order of domestic, intracontinental, and inter-continental grid con-
nectivity. Obviously, for intracontinental grid to become feasible in
NEA, individual states need to achieve a certain level of national grid
infrastructure development. At the moment, NEA does not present an
even picture even though significant steps are being taken to upgrade
electricity infrastructure in individual countries, including investment
in CE technologies, UHV AC/DC transmission lines and smart grid
systems. Thus, along with developments in energy infrastructure at the
national scale, intraregional interconnections would improve. Cur-
rently, however, interconnections in NEA are still limited to cross-
border bilateral energy trade as a unified electricity network and
market does not exist in the region.

Since the 1990s, various NEA countries have made proposals re-
garding a comprehensive regional electricity connectivity. Whereas
domestic, regional and wider international conditions prevented the
realization of any of these plans, the continuing regional energy inter-
connectivity debate has reinforced the emergence of a discourse. One of
the earliest proposals in this respect was made by Energy Systems
Institute of Siberian Branch of the Russian Academy of Science (ESIS-
BRAS), which, under the concept of Northeast Asian Electrical System
Ties (NEARST), suggested working on investment and enhancing the
reliability of power systems in the region. The Russian plan included
two phases: The first included launching an energy bridge with Japan,
and, the second, establishing an electricity market with Mongolia,
China and South Korea. Thus, as an energy rich nation spanning across
Eurasia, Russia continued to support grid networking in NEA and be-
yond.

Similarly, Mongolian government, too, places major importance to
grid development, especially to the question of upgrading and in-
tegrating its wind and hydro power capacity with, first and foremost,
China, and the rest of NEA countries via a regional transmission net-
work. In fact, the deepening cross-border energy cooperation between
China and Mongolia serves as a demonstration of practical benefits of
trans-border energy communication [70]. Similarly, Japan, which
consumes the most expensive electricity among the five NEA nations,
and South Korea, which hopes to serve as an electricity grid bridge
between China and Japan, have shown interest in the idea of a NEA
energy grid. Although still not officially endorsed and supported via
concrete legislative action by the respective governments [ [71], p. 431,
business and academic communities in both countries have shown in-
terest in grid connectivity (albeit with certain security reservations
[72,73]), and taken certain steps towards the idea of adding the con-
tinental NEA electricity from wind, solar and hydro into their national
power grid to ensure energy security by better responding to problems
such as electricity supply and demand imbalances and transmission
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obstructions [74].

Accordingly, advances in clean energy production, storage and
transmission technologies as well as growing awareness regarding
ecological protection have facilitated more concrete action. Especially
from the 2010 onward, several major proposals were put forward by
various governmental and non-governmental agencies. The concepts
proposed for power connectivity vary in terms of their primary purpose
and geographical scope. For instance, the focus of the three proposals,
namely, Asia Super Grid (ASG), Asia Pacific Power Grid (APPG), and
Gobitec and Asian Super Grid (Gobitec), have been clean energy in-
terconnection. Pan-Asian Energy Infrastructure concept, on the other
hand, suggests increased connectivity and a transition to clean-burning
fuel, including natural gas, whereas the focus of the Northeast Asia
Super Grid is renewable and thermal sources.

These plans also differ in terms of their suggested geographic scope.
In this regard, Japan Renewable Energy Foundation (JREF)'s ASG and
Japan Policy Council's APPG are the most comprehensive plans in terms
of their proposed geographic scope, suggesting coverage across
Northeast, Southeast and South Asia. NEASG (proposed separately by
KEPCO and Skoltech) and Gobitec are more conservative in their geo-
graphic scope, covering exclusively China, Japan, Korea, Russia, and
Mongolia [75]. Finally, the report prepared by GEIDCO in 2016 pro-
poses two connectivity routes for NEA in which power flows from
Mongolia, Western China and Russia to the Korean Peninsula and
Japan. The first planned route connects East Shenyang in China with
Pyongyang, Seoul and Tokyo while the second route connects Yantai
city in China's Shandong Province with South Korea and Japan. Both
projects include submarine UHV (as well as overland) cables [76]. In
fact, China has already begun to construct an undersea UHV trans-
mission line for domestic connection, which is important to later ex-
pand the acquired experience and technology to connect NEA island
states such as Japan, and in light of the present geopolitical situation on
the Korean Peninsula, South Korea (see Table 2).

As important as the number of proposals over the years is the in-
cremental rise of them in popularity and acceptance. The progress of
these concepts lends support to the central theme of this paper, that is,
energy socialization. Ever since the first proposal made in the late
1990s, a norm making process appears to be in effect. Especially in the
case of China, which, while remaining a major component in each
proposal, was initially not directly involved in any of them, the growing
interest and participation by both state and non-state actors indicate a
degree of endorsement, adaptation, and quest for a stakeholder status.
For example, together with Korea Electric Power Corporation and
Russia's PSJC Rosseti, China's State Grid Corporation joined the Asia
Super Grid idea proposed by Japan's SoftBank. In September 2016, the
four sides signed a Northeast Asia Power Network Cooperation
Memorandum to pursue regional interconnectivity [77]. The

Table 2
Major Northeast Asia grid interconnection proposals.
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conference also led to the establishment of the Global Energy Inter-
connection Development and Cooperation Organization (GEIDCO)
with, Liu Zhenya, chairman of the State Grid of China, serving as the
first president of the organization. In October 26, 2016, GEIDCO held a
Northeast Asia Power Networking and Cooperation Forum in Beijing.

The energy socialization process via clean energy generation and
increased grid-enabled connectivity involves both domestic and re-
gional dimensions. In this regard, we identify a number of potential
advantages that can be classified under the two general dimensions that
help facilitate the realization of a NEA energy framework. The domestic
dimension includes investment, innovation, efficiency and environ-
ment. First and foremost, CE-driven grid development encourages in-
vestment in a variety of technologies and infrastructure. In this realm,
NEA energy landscape is uneven: there are developed and developing
states as well as those with better financial, technological and industrial
capacity and those without. In most cases, countries with greater CE
potential and much less consumption (Mongolia and Russia) and the
ones with greater investment potential but much less resource endow-
ments (such as Japan and South Korea) are not the same. Eastern
Siberia and Far East regions of Russia have rich hydro, coal and natural
gas potential. Also, Russian Arctic and Mongolia offer considerable
solar wind energy potential. Once connected to a regional grid, these
resources can be transmitted to demand centers in Northeast China,
Korea and Japan. China, for its part, represents a special case due to its
relatively rich CE resource potential, financial strength and industrial
capacity. For instance, in 2015, among the leading RE (excluding large
hydro) investor countries in the world, only China and Japan featured
in the top ten [78].

In NEA, CE development and grid connectivity may encourage co-
ordinated investment, following the global trend in which spending on
RE (especially in wind power and increasingly in solar) has gradually
shifted from developed to developing countries [79]. The changing
landscape brings together various public and private institutions. Co-
ordinated and common investment schemes would mean that a more
even distribution of energy-related innovation in the region is even-
tually ensured, helping expand human capital base and distribute in-
novation and efficiency by integrating energy infrastructure, markets,
standards and systems among countries with diverse technological
capabilities. Transfer and share of technology would not only en-
courage further innovation in various industries such as electricity
generation, storage as well as electric mass and private transportation,
and smart city solutions, but also help streamline energy infrastructure
and systems, and prevent grid idleness due to shortage in electricity,
helping increase efficiency.

One critical advantage of grid connectivity is the diverse peak load
seasons in NEA which enables “greater advantage of generating options
with relatively low costs according to peak load differences among

Source: Asia Pacific Energy Research Centre (APERC), Electric Power Grid Interconnections in Northeast Asia, 2015 (http://aperc.ieej.or.jp/) and the authors.

Year  Grid Name Proposing Institute(s)/Country(ies)

Geographical Scope

1998  NEAREST (Northeast Asian Electrical
System Ties)

2010 GRENATEC (Pan-Asian Energy
Infrastructure)

2011  Asia Super Grid

the Russian Academy of Science
GRENATEC

2011  Asia Pacific Power Grid
2014  NEA Super Grid
2014  Gobitec and Asian Super Grid

Japan Policy Council

Korea Electric Power Corporation

Energy Charter Secretariat

Korea Energy Economics Institute

2014  Northeast Asia Super Grid
Melentiev Energy Systems Institute

2016  Asian Super Grid

Melentiev Energy System Institute, Siberian Branch of

Japan Renewable Energy Foundation

Skolkovo Institute of Science and Technology (Skoltech)

State Grid of China, Korea Electric Power Co. (Kepco),
Rosseti (Russia) and Softbank (Japan)

China, Japan, Korea, Mongolia and Russia

ASEAN nations, Australia, China, Japan, Korea and Chinese Taipei.
Bangladesh, Bhutan, China, India, Japan, Korea, Malaysia, Philippines,
Singapore, Chinese Taipei, Thailand and Russia

ASEAN power grid region, Australia, Japan, Korea and Chinese Taipei.
China, Japan, Korea, Mongolia and Russia

China, Japan, Korea, Mongolia and Russia.

China, Japan, Korea, Mongolia and Russia.

China, Japan, Korea, Mongolia and Russia.
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countries” [80]. Roughly speaking, in Japan, peak load is in summer; in
Korea, in winter (it should be noted that, since 2009, due to preference
to use electricity for heating; however, summer peak is nearly as high as
winter. Therefore, if the peak load seasons continue to match, sharing
peak may not be significantly beneficial for these two countries); and in
Russia, in winter [81]. A multi-nation grid would enable the trans-
mission of generated electricity by allowing effective utilization of
supplementary seasonal excessive capacity. Admittedly, the benefits
from peak share would vary among countries depending on their grid
scale, peak seasons, and energy generation and consumption capacities.
Nevertheless, the aggregated gains accrued from such transactions
would be instrumental as driving forces in the larger regional energy
integration process. Furthermore, peak share and power transaction
would also assist the member economies indirectly by preventing power
outages and ensuring affordable and accessible energy for industries.
However, so far, other than a few number of bilateral cooperation
schemes such as the one established between China and Russia, the five
NEA countries lacks a common technology sharing framework [82].
Finally, by reinforcing RE development through extensive geographic
access and transmission by means of super grid and smart grid tech-
nologies, regional grid interconnection facilitates the ongoing shift from
coal and other hydrocarbon energy resources for electricity generation
and help improve natural environment in the region [83] (See Map 1).

We believe that greater electric energy connectivity would also have
regional political implications, leading to de-securitization, confidence
building and comprehensive institutionalization. Energy cooperation
“as the entry point of economic integration” requires a high level of

/

Krasnoyarsk
Kpacnospox
Novosibirsk Q
HonocuSupex
-]
" « -
| Xy \ Cobbdo province \
b 1 Mongolia
2 Qinghe County
] s
T N——— ‘,c‘ ==
| South of Hami = .
: Sary Tash 1y ocapr
@ Wuqi County
Wuqi County
fot

)
f i

™

¢

e
NewDehi |/ :
e " N 20K
i Y - 4\, Jinping
= : W
. s |
¥ !
India o
\ ¥ Myanmar 5
! (Burma)

Map 1. Proposed NEA energy grid network.

“ sz‘ic\le =
Xin Barag Right Mnnu ) Xin Barag Left Banner R~

Sangheser

y . Xilin Gol League

.

* Aaijing

Energy Strategy Reviews 22 (2018) 279-289

communication between various levels of public and private actors
responsible for policy making, interoperability, technology, finance,
and crisis management [84]. If the economical, political and environ-
mental aspects of energy security facilitate such integration, then, the
anticipated result would be, first and foremost, a less securitized re-
gional environment. An increased sense of security would, in turn, re-
inforce the confidence building process by bringing diverse actors to-
gether. The ongoing negotiations on a regional grid, therefore, may be
considered as both the cause and result of a greater sense of trust and
confidence among the related parties. Eventually, an institutionalized
regional energy framework may be built upon the material and nor-
mative realities on the ground. Institutionalization is significant to en-
sure that regional crises and disputes would not easily derail the pro-
gress that has already been made and drive it into regression. It follows
that, the ongoing developments with respect to economic, technological
and political aspects of CE are indicative of an incremental progress in
NEA even though numerous challenges do also exist.

4. The emergence of a regional energy cooperation framework

It is understood that the realization of CE-driven grid connectivity in
NEA is not a far-fetched possibility although pessimism regarding the
potential of comprehensive energy cooperation in general continues to
prevail to some degree, leading some to even argue that “the Northeast
Asian states actually care little about the prospects for energy co-
operation” [85]. However, there are now more indicators to become
cautiously optimistic. For instance, technically,
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electricity super grid in NEA is now more feasible. Advanced technol-
ogies such as UHV, smart grid, WAMs, and storage systems are available
in advanced industrial nations such as Japan, China and South Korea.
China, on its part, has already experimented on UHVDC/AC con-
nectivity by investing heavily on long distance, high voltage, large ca-
pacity transmission technologies. Furthermore, China's 18 trans-border
transmission lines with neighboring countries offer valuable insights in
terms of project financing, national electricity market structures and
pricing, electric power industries and political differences [86]. Espe-
cially considering that, in general, grid extension lags power generation
capacity build-up in many (developing) countries, the physical in-
tegration of energy after it is generated via conventional but increas-
ingly new sources may further encourage region wide connectivity
[87]. The experience gained from what has been accomplished bilat-
erally so far in NEA may provide a valuable road map for more com-
prehensive regional electricity networking.

It appears that political drive toward an energy community trails the
technological capabilities and breakthroughs that leading NEA econo-
mies have accomplished over the past decade. Then, to move from bi-
lateral energy cooperation into a multilateral pattern, institutionaliza-
tion is a must. Although there are a number of energy cooperation
schemes of which most NEA states are a member such as the APEC
Energy Working Group and East Asian Summit (EAS) Energy
Cooperation Task Force, a more exclusive and dense institution that is
specifically geared toward the NEA region would be instrumental for a
goal-oriented energy regionalization [88]. Thus, aside from the ongoing
efforts to reinforce energy infrastructure connectivity, there is a
growing need for the establishment of a powerful Northeast Asian en-
ergy institution to regulate and supervise such critical issues as tech-
nology transfers, electricity market structures and pricing, power
stream characteristics (load curves, generation dispatch etc.) stream-
lining and project financing. Only under an institutionalized structure
would NEA energy cooperation move beyond its present form and as-
sume a true regional characteristic. For this end, desecuritization of
relations between China, Japan and South Korea via energy socializa-
tion is of greatest importance. Otherwise, the capability of market
forces would not be able to overcome geopolitical distrust and rivalry.

In any case, although in its nascent stage, the drive toward region-
wide electricity interconnection via market-oriented initiatives, poli-
tical dialogue and epistemic community interaction indicate the pre-
sence of a growing energy discourse in NEA. The reason why setting up
of an energy connectivity network is now more likely than before can
be explained by the existence of domestic and regional factors that al-
together facilitate energy socialization. Yet, these factors by themselves
may not be enough to overcome the existing obstacles and challenges;
therefore, further steps need to be taken to capitalize on the regional
compatibilities and sort out complexities related to state-specific dif-
ferences in energy market structures, technological and industrial ca-
pacities, and incompatible geopolitical interests. The momentum now
appears to be growing toward a connected electricity infrastructure in
NEA with various social segments inside each state actor showing in-
terest and providing feedback.

The construction of an electricity grid spanning across the five NEA
nations is significant not only due to the potential material gains such as
peak load sharing, technology transfer and investment, energy effi-
ciency, and environmental protection [89], but also due to positive
political implications such as growing mutual trust and confidence that
accompany an institutionalized energy communication and cooperation
mechanism. However, challenges do exist on both technical and poli-
tical levels of grid connectivity in NEA. Technically, streamlining
electricity market structures and power system characteristics, pro-
viding finance for CE generation and transmission infrastructure such as
solar and wind power units, UHV lines, smart grid systems, and com-
puter-aided services for energy trade between producers and consumers
in a large geography across several national borders are among the
major challenges to tackle.
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However, the major challenge, we believe, is of political nature.
NEA, in spite of the long peace ever since the end of the Korean War,
has been strife with adverse historical sentiments, territorial disputes
and geopolitical rivalries in which strong external actors such as the US
are deeply involved. To be sure, even though historical feelings are
mutually healed to a certain degree and overlapping sovereignty claims
are shelved, geopolitics is difficult to overcome. The US military pre-
sence in Japan and Korea, the apparent role of Tokyo and Seoul to
materialize the “Rebalance to East Asia” scheme (especially the military
aspect of it), which Beijing perceives as an explicit effort by the US to
contain China, and the implicit competition for regional leadership
between China and Japan are challenges that energy-driven interest
convergence would not easily be able to respond. Another sticking
point, currently, is the division in the Korean Peninsula, although re-
cently there has been a momentum toward a political solution to the
crisis. Currently, even though the geographic division itself may not
slow down the construction of a regional energy infrastructure (as seen
in many proposals which by-pass North Korea), the negative implica-
tions of a unified response to the DPRK's nuclearization by the US,
South Korea and Japan (such as the deployment of the THAAD system
in Korea) for China and Russia's national security appears to be a major
roadblock. Obviously, under present geopolitical conditions in the
Korean Peninsula, even in the absence of a major war, moving on with
electricity grid connectivity is still unrealistic.

Then, against the backdrop of the existing geopolitical reality in
NEA, what would be the optimum strategy for the regional actors to
pursue a more advanced state of electricity connectivity? This question
brings the debate back to the point we made above: The response to
political challenges needs to involve more institutionalization and in-
stitutionalized multilogue. If a viable (and relatively autonomous) in-
stitution built around a binding energy charter with substantial public
and private support from each actor is established, then, multi-actor
conservation on electricity cooperation would continue even when the
political environment becomes more contentious due to conjectural
tensions [90]. An institution composed of branches with clearly-defined
responsibilities would facilitate the energy socialization process among
the related agencies of the member governments and help achieve in-
cremental but continuous progress. The imminent task, therefore, is to
unify the existing multitude of CE development and electricity grid
proposals into one regional master plan and channel the combined fi-
nancial, technical and political efforts into a common goal in an in-
stitutionalized setting.

A viable level of electricity infrastructure connectivity and com-
munication would constitute a major breakthrough in the process of
community making in NEA. The accumulated experience and trust
gained from such a successful energy institutionalization would
strengthen the economy-driven characteristic of East Asian regionalism
and regionalization that have been in effect for more than half a century
now. Energy would indeed constitute the very linkage between the
nation state and region in NEA due to its often-securitized features
which require more than political rhetoric to be interlinked across na-
tional boundaries via a grid ecosystem. NEA may in fact act as the
nucleus of a larger community of energy in East Asia and beyond in its
advanced stages. Starting from NEA and then gradually expanding into
adjacent regions appears to be the optimum strategy because of the
high level of energy compatibility in NEA, advanced technological and
financial capabilities and advantageous geographic proximity. In the
later stages, a belt and road of electricity connectivity may bring to-
gether a larger geography, extending into Southeast, South and Central
Asia. Considering that both ASEAN and Commonwealth of Independent
States (CIS) are working on their own regional grid infrastructure, the
multitude of sub-regional grid connectivity would indeed not be out of
reach.
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5. Conclusions

In this study, we have theorized a causal relationship between CE
development in NEA and the emergence of a regional energy frame-
work. Grid development, in this regard, was singled out as an essential
link that may help connect national-based energy strategies with a
cross-borders electricity network due, mainly, to the presence of strong
energy complexities (which require cooperation) and energy com-
plementarities (which facilitate cooperation). We also explored do-
mestic and regional (both economic and political) implications of grid-
connected electricity cooperation in NEA, stressing, on the domestic
realm, the aspects of efficiency, investment, innovation and environ-
ment and, on the regional realm, confidence building, de-securitization
and regional peace. Thus, we argued that a CE-driven electricity grid
network spanning across five NEA states is an essential stage for the
creation of a regional energy framework. In the long run, socialization
through energy infrastructure connectivity would contribute im-
mensely in the community making in East Asia.

We also pointed out a number of challenges of economic, technical
and political nature to be tackled with to realize a feasible regional
electricity grid in NEA. On the economic plane, we highlighted dis-
parate levels of financial capacity among the state and non-state sta-
keholders to maintain capital-intensive RE and grid related investment
as one of the major impediments. In the same vein, we stressed the
importance of sorting out existing technological disparities and energy
system incompatibilities to facilitate and sustain RE generation and grid
connectivity. Finally, we underlined the question of politics as the most
persistent and consequential issue to be dealt with by the regional ac-
tors due to the strategic, historical and sovereignty-related nature of the
disputes.

It is anticipated that, if major strategic differences remain unsolved,
a certain amount of political resistance to the idea of a closely-in-
tegrated energy network in NEA will continue to linger, slowing down
the progress of energy socialization, if not entirely derailing it. Thus,
integrating diverse and often incompatible energy systems and markets
across a large geography with varying political systems, (at times) in-
congruent strategic priorities and often irreconcilable historical mem-
ories is a major task that requires a step-by-step approach. Obviously,
the most difficult undertaking of all is the issue of overcoming geopo-
litical interest divergencies and historically-informed disputes. All in
all, sorting out these economic, technological and political challenges is
indeed daunting. Yet, the very fact that the challenges are of immense
scale also signifies the scale of potential gains that a CE-driven grid
networking in NEA would bring about in terms of regional economic
community making.

There are now more reasons to be optimistic about the prospects of
an electricity grid in NEA than before as the related state and non-state
actors appear to be interested and have launched a number of initiatives
ever since the late 1990s. Russia, the country with the largest energy
potential and huge landmass neighboring with both advanced and de-
veloping nations, has been the earliest proponent of a regional grid.
Mongolia, the smallest economy among the five NEA states, also at-
taches great importance to a regional power grid, designating energy
security as one of the fundamentals of national economic development.
This provides the country a foundation for regional cooperation which,
given Mongolia's geographic location, energy cooperation is a practical
way to break through the country's physical isolation from the rest of
the region. In Japan, especially the initiative promoted by Japanese IT
company, SoftBank, has generated momentum in regards to research on
the feasibility of a five-country grid connectivity. Similarly, South
Korea has shown interest over the years, especially with the aim of
acting as an energy bridge between China and Japan. Indeed, the ex-
isting national UHV power lines provide the initial base for Korea's role
as a facilitator of a cross-sea network in NEA. China, thanks the size of
its economy, infrastructure and technology capabilities, and consump-
tion potential, is both a major energy producer and consumer.
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Therefore, despite a relatively belated actor in NEA electricity network
debate, China, also, has worked to assume a more central, integrating
role. In short, the work that has been carried out so far by NEA nations,
although still with inadequate coordination, indicates that the
groundwork on the economic and technical feasibility of a wider re-
gional electricity networking is near completion.

NEA grid development can learn from the experience of other re-
gions that are at relatively more advanced stages of interconnectivity —
such as the European grid interconnection that covers 34 nations, the
CIS grid network that includes Russia and former Soviet republics, and
the North American transmission grid which currently include the US
and Canada [91]. Admittedly, NEA has its own specific regionalization
patterns, which appear to be at work with respect to grid connectivity,
as well. The ongoing energy socialization is a positive indicator and will
likely continue so that a certain level of institutional maturity is
achieved. Unexpected geopolitical crises might derail or stall the pro-
gress, but, the higher the level of institutionalization gets, the more
autonomous electric power interconnectivity will become, thereby
having greater immunity from unexpected geopolitical shocks. The
present stage, in this regard, is a critical one, especially considering the
acceleration of the twin forces of electricity networking in NEA and the
improving political conditions on the Korean Peninsula that involve
almost all the actors covered by the Northeast Asia Super Grid project.
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