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This article assesses the significance of renewable energy 
technologies in the integration of the Northeast Asian en-
ergy sector. First, it provides a country-level analysis of re-
newable energy trends in China, Korea, and Japan. Then, 
it analyzes how domestic trends are linked from a region-
al perspective, highlighting opportunities and challenges 
posed by renewable energy technologies. Finally, it assesses 
the current state of affairs in energy cooperation and pro-
vides an appraisal of future developments, with particular 
attention to the issue of grid connectivity. 
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This sTudy illusTraTes and evaluaTes how The rise of renewable energy 
technologies may generate enhanced energy cooperation among Chi-
na, Japan, and the Republic of Korea (henceforth Korea). These three 
Northeast Asian countries have competed in the past decades to achieve 
their respective energy security goals and secure a cheap and reliable 
provision of fossil fuels. Despite sharing similar challenges, they have 
neglected regional integration and focused on the development of re-
lations with energy suppliers and producers outside the region. Such 
competition, fueled by geopolitical tensions, territorial and historical 
disputes, and lack of mutual trust, has in turn resulted in the prioriti-
zation and continuous strengthening of state-led approaches over mar-
ket-oriented cooperation.

This essay’s central conceptual point is the observation that renew-
able energy technologies are set to increase the chances of market in-
teractions and political cooperation among NEA states. Cooperation is 
expected to increase as a consequence of technical constraints posed by 
the widespread adoption of renewables as well as from the economic 
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patterns that such constraints inevitably generate. In particular, the in-
termittent nature of renewable energy is projected to incentivize grid 
connectivity among countries while the market structure of renewable 
energy technologies is expected to promote trade within the region, 
linking domestic manufacturing sectors to international value chains. 
Furthermore, the move towards renewable technologies is powerfully 
backed by the global push to meet climate change mitigation goals, to 
which all three countries are officially committed, as will be illustrated 
below.

Already in the past decade, power generation from renewable ener-
gy sources has increased significantly. In the period between 2000 and 
2015, non-hydropower electricity from renewables in China has risen 
from 3.174 B kWh to 283.851 B kWh (World Bank 2014). Compara-
tively, Korea and Japan’s renewable energy output from non-hydro have 
grown, respectively, from 0.101 B kWh to 8.26 B kWh and from 13.953 
B kWh to 80.292 B kWh. Nonetheless, despite this rapid growth, renew-
ables still account for a small part of these countries’ overall energy mix. 
As of 2017, fossil fuels still accounted for 69.7 percent of the electricity 
generation mix in China and 80.8 percent in Japan, while in Korea, as of 
2016, fossil fuels accounted for 65 percent of total electricity generation 
(British Petroleum 2018; Renewable Energy Institute 2018).

The three countries are committed to a long-term vision of CO2 
emission reduction (Zhang et al. 2017). China aims to reach peak green-
house gas (GHG) emissions by 2030 and obtain carbon neutrality by 
2060 (CGTN 2020). Korea plans to lower its Paris GHG targets for 
2030 and establish a “low-carbon society” by 2050 (Yonhap 2020). Ja-
pan pledged in 2019 to achieve zero GHG emissions during the second 
half of the twenty-first century, with the new Suga administration setting 
the goal of carbon neutrality by 2050 (Lies 2020). These climate pledg-
es, plus the low costs of renewable energy power generation (IRENA 
2019), make the trend toward decarbonization unequivocal. What is not 
yet clear is how this trend will change energy diplomacy and coopera-
tion among the three counties.

In this article, we first provide a brief overview of renewable energy 
trends in China, Korea, and Japan and then analyze how domestic trends 
are linked from a regional perspective, highlighting opportunities and 
challenges posed by renewable energy technologies. We then assess the 
current state of affairs in energy cooperation and provide an appraisal 
of future developments. In so doing, we contribute to the literature on 
Northeast Asian studies by analyzing the interactions between energy, 
climate, and policy. 
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Renewable Energy Trends

China

China, the world’s largest electricity consumer and CO2 emitter, is at 
the forefront of the green energy revolution. In the span of two decades, 
as Figure 2 shows, the country has become the largest manufacturer 
of solar PV and wind turbine generating systems (WTGS). From 2008 
to 2017, investments in renewable energy have increased from US$22 
billion to US$126.6 billion (Mathews and Tan 2014; Frankfurt School 
of Finance and Management and UNEP 2018). To put these figures in 
context, global investments in 2017 have amounted to US$279.8 bil-
lion, whereas the United States and Europe combined invested a mere 
US$81.4 billion. 

Figure 1. Total Primary Energy Supply and CO2 Emissions by Energy Source in 
China

Data source: IEA (n.d.).

Figure 2. Annual Manufacturing Capacity

Data source: “CAIT Climate Data Explorer” (n.d.).
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Alongside the manufacturing boom, domestic production of renew-
able energy has grown beyond expectations, leading to overcapacity and 
energy curtailments. In 2007, the central government set a 2020 target 
of 30 GW for wind and 130 GW for solar energy. Both targets were met 
years in advance, respectively, in 2010 and 2017 (IEA 2018). Moreover, 
exports of renewable energy technologies and mechanical components 
have continued to grow, especially in the NEA region, creating econ-
omies of scale and lowering manufacturing prices (Mathews and Tan 
2014).

Overall, the growth of the renewable energy sector in China was an 
outcome of centralized policies, subsidies, entrepreneurship, and global 
demand. The central government has played a leading role in the de-
velopment of a manufacturing sector via regulations and state-owned 
enterprises (SOEs). Nonetheless, it would be misleading to reduce the 
entire growth of the renewable energy sector to decisions taken by the 
central government in Beijing. As explained by Cherni and Kentish, the 
“Chinese electricity industry has evolved since the early 1990s into a 
‘dual system,’ with dominant state planning at the core, and a decen-
tralized generation system at the periphery, owned by Government or-
ganizations at different levels and by private enterprises” (Cherni and 
Kentish 2007, 3617).

The dual system was introduced in 2002 with the “Power System 
Reform Scheme” issued by the State Council. With this reform, the Chi-
nese government promoted competition and broke the state monopoly to 
improve efficiency in the market (Information Office of the State Coun-
cil of the PRC 2002). Since then, there have been four types of players 
in the Chinese energy sector: grid companies, generation companies, 
retailers, and manufacturers. The first three players are predominantly 
state-owned or collective holdings, whereas the latter comprises private 
holdings, including foreign firms (IEA 2018).

The capacity of Beijing to regulate the market while controlling 
its players was instrumental in promoting growth and muffling exog-
enous economic shocks. The case of WTGS provides a good example 
of how, in a top-down fashion, the central government was able to cre-
ate a new industry via policy interventions. Foreign direct investments 
(FDIs) were used in the early 2000s to promote technology transfers and 
joint ventures (Liu and Goldstein 2013). Then, foreign companies were 
attracted to the Chinese market via a series of incentives that included 
tax rebounds, research and development (R&D) funds, and mandatory 
purchase of wind-generated electricity by utilities (Xia and Song 2009).
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As the years passed, Beijing slowly increased the requirements on 
the components that had to be manufactured locally, and several subsid-
iaries of foreign companies started operating on their own. Even though 
this process led to a reduction of market share by foreign companies, the 
overall growth in demand compensated for the losses and incentivized 
further FDI (Liu and Goldstein 2013). Overall, as Zeng et al. (2014) 
argue, the government was able to artificially create a domestic supply 
chain of WTGS by coordinating different players across levels, ranging 
from central to local governments and from grid companies to manu-
facturers.

The solar photovoltaic (PV) industry, unlike the case of WTGS, has 
developed bottom-up. In an initial phase, the industry expanded with-
out central coordination, mostly driven by demand from EU countries. 
During this stage, Chinese companies operated as low-added value man-
ufacturers in international supply chains. Low labor and energy costs 
made PV manufacturers competitive in international markets but, at the 
same time, prevented them from investing in capital-intensive R&D and 
technology transfers (Liu and Goldstein 2013).

With the fallout of the 2008 financial crisis and the EU debt crisis, 
the demand for solar PV suddenly dropped and prompted the central 
government to step in. Beijing decided to operate on the demand side 
and set subsidies and policies in place promoting large ground-based PV 
stations in rural areas (Liu and Goldstein 2013). However, the United 
States and the EU responded with anti-dumping and anti-subsidy tariffs 
on Chinese solar PV. The overcapacity of Chinese manufactured PV 
technology ultimately led to several bankruptcies and a reassessment 
of the market structure, which prompted the Chinese government to 
announce the removal of subsidies by 2021 (Information Office of the 
State Council of the PRC 2019).

It is worth remarking that Beijing has regulatory supervision on 
Chinese exports and has the capacity to open ad hoc markets for its com-
panies via infrastructure and financing projects abroad (e.g., through the 
Belt and Road Initiative). If given a choice, Beijing will always prefer 
to manage the growth of an industry top-down, as it did in the case 
of WTGS. However, even when the initiative comes from the private 
sector, as was the case in the solar PV industry, the government has 
proven able to create a convergence of interests between public and pri-
vate sectors to achieve its strategic goals. For instance, in order to deal 
with the overcapacity of solar PV, China has used its energy diplomacy 
to launch a program of global investments and create new commercial 
avenues for Chinese exports (Information Office of the State Council of 
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the PRC 2018). Of primary interest in the scope of this essay is the fact 
that, since 2012, Asia has become the prime destination of Chinese solar 
PV exports, surpassing Europe and North America (Harvard CID 2019).

Korea 

Energy in Korea has always been synonymous with national security. 
The rapid economic growth that has transformed the country into an 
economic powerhouse would not have been possible without a reliable 
provision of cheap energy for its large manufacturing sector (Lim, Kim, 
and Yoo 2018). To meet the high-load energy demand, Seoul has his-
torically favored central planning, with tight regulations on the energy 
market and subsidies for the nuclear and fossil fuel industries (Yao, Shi, 
and Andrews-Speed 2018). 

Among Organization for Economic Cooperation and Development 
(OECD) countries, Korea has been a late adopter and investor in renew-
able energy. As of 2016, the total primary energy supply of Korea was 
still mainly generated by fossil fuels (oil, coal, and natural gas gener-
ated 2.704.870 GWh) and nuclear (490.890 GWh). Renewable energy 
accounted only for a small portion (88.085 GWh, 74.571 GWh of which 
were biofuels and waste), and, prior to 2005, solar and wind were almost 
nonexistent in the country’s energy mix (see Figure 3). 

Figure 3. Total Primary Energy Supply and CO2 Emissions by Energy Source in 
Korea

Data source: IEA (n.d.).

The late start in renewable energy adoption can be attributed to two 
main reasons. First, the domestic energy sector lacks market competition 
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due to bipartisan support of state monopolies (i.e., Korea Electric Power 
Corporation [KEPCO], Korea Gas Corporation [KOGAS], Korea Na-
tional Oil Corporation [KNOC]). Consequentially, it has been difficult 
to integrate intermittent non-controllable renewable energy sources into 
the grid. Second, the Korean oil and civilian nuclear technology indus-
tries are controlled by large and powerful conglomerates, the so-called 
chaebols, which received considerable government subsidies to provide 
the country with cheap energy over the past decades (Dent 2018). As a 
result, Korea has historically prioritized nuclear energy as its primary 
source of clean energy (Park and Hong 2019).

In addition to traditional stakeholders in the energy sector (gov-
ernment, public utilities, and chaebols), the Korean electorate has also 
played a decisive role in shaping energy policies in recent years. The 
Fukushima disaster in 2011 and a domestic scandal in 2012 (which in-
volved the cover-up of a station’s power failure) have led to a back-
lash against nuclear energy (Van Ness, Gurtov, and Suzuki 2017). Af-
ter 2012, organized manifestations and activism against nuclear energy 
have shifted public opinion and, during the 2017 presidential election, 
favored the political platform of nuclear phaseout proposed by Moon 
Jae-in (Chung and Kim 2018; Nam 2020). Moreover, the heavy use of 
coal-fired power plants during the past decades has led to a worsening 
of atmospheric pollution and an increase in particulate matters, raising 
widespread public health concerns and support for cleaner energy solu-
tions.

In addition to public demands for a cleaner environment, consecu-
tive South Korean governments have also committed to reducing GHG 
emissions in international forums, with the latest pledge aiming at a 
reduction of CO2 emissions by 37 percent by 2030 and decarbonization 
by 2050 (S. Kim et al. 2018). This energy transition, as Hong and Brook 
pointed out, will be supported by liquefied natural gas (LNG) in the 
short term and by renewable energy in the long term (Hong and Brook 
2018).

In 2017, Moon’s administration launched the Renewable Energy 
3020 Implementation Plan, which sets a roadmap to generate 20 percent 
of energy from renewable energy sources by 2030 (Choi 2018; Pacheco 
Pardo et al. 2020). The policy was then followed in 2019 by the Korea 
Draft Energy Basic Plan, which seeks to increase renewable energy to 
35 percent of the power mix by 2040. To achieve these goals, Korean 
legislators have leveraged their regulatory power on public utility com-
panies to impose a renewable portfolio that will require them to increase 
the share of renewable energy to 10 percent by 2023 (EIA 2019).
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In the private sector, Korean companies still lag behind China in the 
solar PV and WTGS manufacturing sectors. However, there have been 
significant investments in smart grids and energy storage technologies. 
Thanks to spillovers from other industrial sectors, several chaebols have 
promptly gained market shares in these two areas. For instance, large 
conglomerates (including LG Electronics, Hyundai Heavy Industries, 
Samsung Electronics) have partnered with KEPCO and small- and me-
dium-sized enterprises to establish the Korea Smart Grid Association 
(KSGA) in 2019 to promote R&D and standardization (Kim 2019). 
As Sung-Young Kim (2019) points out, the partnership on smart grids 
has strengthened further in 2010 with the launch of the Korea-Micro 
Energy Grid (K-MEG) project and the installation of a smart grid in 
the Banwol–Sihwa national industrial complex in 2013. The K-MEG 
consortium is now competing in international markets and exporting its 
micro-grid solutions abroad, including in China.

Japan

Japan is an extreme case of an import-dependent country when it comes 
to its energy supply, as it has practically negligible domestic energy 
resources. This has been a strategic weakness of the country since its 
modernization in the Meiji era (1858–1912), a crucially important factor 
in fostering Japan’s expansionist policies in the 1930s and 1940s, and 
ultimately one of the reasons why Japan attacked the United States in 
1941, starting a catastrophic war which led to the demise of the Japanese 
Empire. For these historical reasons, Japan’s energy policy is tightly re-
lated to matters of national security, meaning that the government plays 
a central role in determining the overall direction of the energy sector, 
and influences, both directly and indirectly, the behavior of other actors 
(Vivoda 2014).

Figure 4. Total Primary Energy Supply and CO2 Emissions by Energy Source in 
Japan

Data source: IEA (n.d.).
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The main organization charged with the planning and implemen-
tation of Japan’s energy policy is the Ministry of Economy, Trade, and 
Industry (METI), in coordination with the Cabinet Office, under the au-
thority of the prime minister. METI publishes and periodically reviews 
the Strategic Energy Plan, which is the main strategic document on the 
topic of energy security. In December 2017, the Ministerial Council on 
Renewable Energy, Hydrogen and Related Issues was established as a 
body for the coordination of renewable energy-related agencies.

Japan’s critical dependence on the import of fossil fuels has im-
posed the question of source differentiation, both in terms of finding a 
pluralism of suppliers and of energy sources. The country’s response to 
this situation has been multifaceted and went in four main directions: 
importing fossil fuels from different areas of the world, keeping large 
strategic reserves, building redundant electricity generation (oil, coal, 
NG fired power stations), and above all developing a massive nuclear 
complex.

Japan’s nuclear power industry is key to understand the otherwise 
relatively slow development of renewables. To put it simply, the Jap-
anese government was prioritizing nuclear above all other sources. In 
the 2010 Strategic Energy Plan, the government was aiming at a further 
expansion of nuclear power, which should have provided as much as 41 
percent of total electricity output in 2019, with the construction of nine 
additional reactors and a higher utilization rate of existing facilities (In-
stitute of Energy Economics Japan 2010). This focus on nuclear can ex-
plain why Japan did not envisage a strong strategy for the expansion of 
investment in renewables, and the industrial sector did not try to become 
dominant in technological terms, allowing instead other players, in Chi-
na and in the Western world, to leap ahead. Indeed, Japan was instead 
more interested in the overseas expansion of its nuclear technologies, 
which were at the time portrayed as high-quality and safe (Iwata 2010).

The Fukushima accident in 2011 changed all this, leaving Japan in 
the middle of a difficult energy transition, in which the government and 
especially private actors have to catch up with countries and companies 
which have chosen to foster renewables already a decade ago or earlier.

The new Strategic Energy Plan, approved in 2018, appears to be 
centered on the goal of CO2 emission reduction. The government plans 
to cut emissions by 26 percent by 2030, and by 80 percent before 2050, 
compared to 2013 levels. The plan intends to pursue those targets by 
introducing new goals. Japan should shift towards a more efficient way 
of using energy, a move that includes the adoption on a large scale of 
smart electricity meters. There is a push for the establishment of a “hy-
drogen society,” whereby hydrogen could be used as a storage of energy 
produced by renewables and other sources. Japan plans to accelerate 
investments in non-hydro renewables, although this is subject to tech-



770 Connecting Northeast Asia: Renewable Energy and Prospects for Cooperation

nological advances which should reduce their cost first, particularly for 
solar and wind.

The question of nuclear power and its place in the future of Japan’s 
energy strategy is discussed at length in the Strategic Energy Plan since 
this is an extremely delicate political issue. The plan seems to encom-
pass statements that may sound contradictory, probably mirroring a plu-
rality of opinions in the various agencies and political actors. On the one 
hand, in line with the measures taken after the Fukushima accident, the 
share of nuclear power in the country’s electricity output is declining. 
On the other hand, however, there is space for at least a partial revival 
of the industry when the appropriate security measures will be in place, 
considering the broader strategic situation. The Japanese government is 
very cautious in terms of international cooperation with regard to ener-
gy. While it acknowledges the advantages of an integrated power grid 
such as the one in Europe, it also highlights the fact that in Asia, because 
of political and historical reasons, this is far more difficult (METI 2018). 
However, there are private actors, particularly Softbank (a telecommu-
nication and internet provider), that seem to be open to a project of elec-
tricity grid interconnection with other NEA countries, including China 
and Russia (the “Asia Super Grid”) (Hu 2017).

Since April 2016, Japan has started an ambitious domestic market 
reform for utility companies in electricity and gas distribution, trying 
to break the long-established monopolies of local companies, such as 
TEPCO or Tokyo Gas (Japan Times 2015). Such reform is not only 
intended to create more competition in order to reduce consumer costs, 
but also to attract new investors and open the way to new infrastructure 
projects. It is well known, for instance, that Japan’s electricity grid is 
fragmented in various regions (and islands), and that even on the main 
island of Honshu there are two grids, one for eastern and the other for 
western Japan, using different transmission frequencies. New actors are 
expected to emerge, but at the moment, the effect of this liberalization 
on investments and overall energy strategy remains too premature to be 
assessed.

In terms of industrial actors, Japanese industries, particularly Pana-
sonic, Sharp, and Mitsubishi, used to be dominant world producers of 
solar panels before 2010. However, the global market is now vastly 
dominated by Chinese companies, and Japanese producers appear to 
have lost in competitiveness and technological edge, possibly also as 
a consequence of a national strategy that was focused on nuclear rather 
than on renewables.

In sum, Japan’s biggest challenge is the reorganization of its nation-
al energy strategy in the long-term aftermath of the Fukushima accident. 
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This poses a number of difficult questions, which start from considering 
the problem of Japan’s energy vulnerability and, related to this, the fu-
ture of the nuclear industry. 

From Renewables to Political Cooperation

Technical Considerations

A special challenge of electricity systems is that, in order to ensure their 
stability, electricity generation and consumption must be equal at any 
given moment in time. If generation and consumption get out of bal-
ance, the power grid’s frequency (50 or 60 Hz depending on the coun-
try) will get out of balance, and even deviations of only 0.5 Hz bear the 
risk of a blackout. Balancing electricity generation and consumption is 
particularly tricky because storing electricity in an amount comparable 
to the total power system use is challenging and because most power 
plants can adapt their output only slowly. Therefore, the total generation 
has to be carefully planned in advance.

The difficulty in planning the power generation is that consumers 
are generally not required to plan their consumption but can consume 
power as they wish (e.g., switch on the light or the oven). Therefore, 
power system operators are planning the power generation based on es-
timates and forecasts and then adapt the power generation in real time 
to the given situation. In order to quickly adapt the power generation 
to forecast errors in the consumption and to unforeseen events such as 
power plant failures, electricity system operators usually keep backup 
power plants ready that can provide so-called ancillary services (Re-
bours et al. 2007). Apart from the ancillary services, a critical feature 
that helps to stabilize the grid is the inertia of the synchronous power 
generators that are installed in large thermal power plants usually sup-
plied by coal or nuclear fuel. This inertia works against deviations in 
the grid’s frequency and thereby “renders frequency dynamics more be-
nign, i.e. slower, and thus increases the available response time” (Ulbig, 
Borsche, and Andersson 2014, 7290).

The large-scale integration of intermittent non-controllable renew-
able energy sources such as wind power and solar power generation 
into the energy system has a large impact on the operation of the elec-
tricity system and the transmission grid. The immediate impact affects 
the planning of power generation and consumption because renewable 
energy generation relies on the weather and therefore cannot be con-
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trolled. On the one hand, this requires an overinstallation of renewable 
generation capacity such that generation and available storage can cov-
er the power demand even in times of low renewable generation (e.g., 
low wind at night). On the other hand, this introduces uncertainty for 
planning because now generation and consumption planning relies on 
forecasts (Makarov et al. 2011). This uncertainty increases the potential 
error when planning the equilibrium of power generation and consump-
tion and therefore increases the need for backup ancillary services by 
the transmission system operator (Hirth and Ziegenhagen 2015). Finally, 
solar generation and wind power generation do not provide inertia to the 
power grid by themselves and replace inertia providing generation such 
as coal or nuclear power plants (Ulbig, Borsche, and Andersson 2014).

Most of the negative impacts of the large-scale integration of in-
termittent renewable energy generation can be absorbed by spreading 
the generation over a large, electrically well interconnected geographic 
region. Wind speed and solar irradiation vary greatly over different geo-
graphic regions and therefore different regions with different climates 
and seasons are able to generate electricity from renewable resources at 
different times and on different scales (Heide et al. 2010; Deetjen et al. 
2018). Renewable energy generation spread over many different NEA 
regions will therefore help to generate power at any time in the year (i.e., 
it is always windy or sunny somewhere). Furthermore, the power gen-
eration forecast of a geographically distributed larger pool of renewable 
generation plants reduces the forecast error and thereby facilitates the 
generation planning, reduces the required ancillary services and even 
allows pooled intermittent renewable energy generation to provide an-
cillary services by themselves (Hirth and Ziegenhagen 2015).

Figure 5. Electricity Generation from Renewable Energy and Population Density 
(2015)

Data source: “World Bank Open Data” (n.d.).
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In sum, grid connectivity among NEA countries is a potential path-
way to optimize renewable energy production while accommodating its 
shortcomings. Connectivity is especially important for Korea and Japan 
since, as Figure 5 shows, countries that have a high population densi-
ty tend to have lower renewable energy adoption. Korea, in particular, 
lacks the physical space for large hydroelectric projects and land-based 
solar farms. Hong et al. estimated that the cumulative potential renew-
able energy that can be produced domestically in Korea amounts to only 
150 TWh, a fraction of the expected total energy supply needed by 2050 
(Hong, Bradshaw, and Brook 2013). For this reason, some scholars and 
policymakers have been advocating for Northeast Asian countries to 
connect their electric grids in a similar fashion to what has been done in 
other macro-regions (Hong and Brook 2018).

From Renewables to Political Cooperation

From a technical point of view, the case for grid connectivity is strong. 
Intermittent power generation works at its best when diffused along a 
vast geographical area with different climates and seasons. Connec-
tivity is an effective solution to stabilize energy generation and reduce 
costs associated with energy production and infrastructure maintenance 
(Hu 2017; Martin et al. 2017). However, connectivity also comes with 
attached political and security considerations. Thus, the most obvious 
solution from a technical point of view, it turns out, is a political mine-
field.

The Northeast Asian region, in the words of Chung Min Lee (2016, 
2), is “the department store of the world’s most pronounced security 
problems.” Despite close economic cooperation, the region has ex-
perienced little political integration. Northeast Asian countries hold a 
considerable degree of political mistrust and are locked in territorial 
and maritime disputes. For example, Japan and China have repeatedly 
clashed over the sovereign rights of the Senkaku/Diaoyu Islands (Koo 
2009). Moreover, Japan and Korea have a plethora of unresolved terri-
torial disputes, as well as historical issues relating to forced labor and 
comfort women during the colonial rule. Likewise, China and South 
Korea have a somewhat problematic relationship, as manifested in 2016 
when Korea accepted to deploy the US missile defense system THAAD 
(Terminal High-Altitude Area Defense) and was met with Beijing’s co-
ercive economic measures (Ji 2018; Ernst 2021).

Overall, it can be argued that the region remains an area that boasts 
highly integrated economies that, however, lack political and security 
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cooperation on a comparable level. While there have been concerted 
efforts to cooperate more closely on the security level, recent develop-
ments suggest that there is no noteworthy improvement in sight and that, 
on the contrary, there is a growing trend to use economic relations as a 
foreign diplomacy tool, as seen for example in the aftermath of THAAD 
or the 2019 Japan-South Korea trade dispute. Against this backdrop, the 
question of whether cross-national cooperation of actors in the sphere of 
renewable energy can contribute to improved and stable relations in the 
region deserves paramount attention by the academic and policy com-
munity alike.

Renewable energy, this article argues, is likely to change energy se-
curity calculations and lead to greater collaboration in the energy sector. 
As already discussed, the case for grid connectivity is loud and clear. 
Indeed, in recent years there have been multiple proposals and discus-
sions on the topic (GSDM 2019). The State Grid Corporation of China 
(SGCC) launched in 2015 the Global Energy Interconnection (GEI) ini-
tiative with the aim of creating a global electricity network to maximize 
transmission and utilization of clean energy (GEIDCO 2021). GEI is 
now actively promoted by the Global Energy Interconnection Develop-
ment and Cooperation Organization (GEIDCO), a Chinese-based non-
profit international organization that is tasked to conduct research and 
planning, as well as implementing GEI projects.

Korea, in a similar fashion to China, has been interested in surveying 
the potentials of grid connectivity with its neighboring countries. Since 
2013, its Ministry of Foreign Affairs has been tasked with the organiza-
tion of multiple rounds of the Northeast Asia Energy Security Forum, 
a track 1.5 forum, and the Asian and Pacific Energy Forum (APEF), a 
ministerial-level meeting. The former has served as a platform to bring 
together energy experts from industry, academia, and government to 
discuss power interconnections from the perspective of energy security, 
focusing on challenges and opportunities posed by renewable energy. 
The latter, which includes thirty-three member states (including China 
and Japan), has introduced the concept of “enhanced energy security” to 
reframe energy security as a long-term objective, linked to sustainabili-
ty, that goes beyond “conventional short-term calculations of supply and 
demand” (ESBN 2018).

The topic of energy connectivity was discussed in detail during the 
2018 APEF meeting in Bangkok, under the broader agenda item of En-
ergy Transition in the Asia-Pacific. At the meeting, it was stressed that 
connectivity played a crucial role in achieving national energy policy 
targets of electricity production and low carbon emissions (UN 2018). 



Cesare M. Scartozzi, Roberto Orsi, Maximilian Ernst, and Henry Martin 775

Connectivity, it was argued, would move countries from “dependency 
to interdependency,” breaking down “resource constraints” and creating 
“mutual benefits” across a community of shared interests (UN 2018).

In contrast with China and Korea, Japanese governments have thus 
far lacked the ambition and interest to proactively pursue grid connec-
tivity policies, despite formally participating in various APEF/ESCAP 
initiatives. Yet, as previously mentioned, Japanese firms and academics 
have been strong advocates of connectivity. Masayoshi Son, the chief 
executive officer (CEO) of Japanese holding company SoftBank, has 
taken the lead and invested in a large-scale infrastructure project called 
the Asian Super Grid, which is aimed at connecting the region to boost 
renewables and cut energy costs. Beyond business reasons, this project 
has been justified as a way to increase the resilience of the Japanese 
electric power system in spite of the ever-present natural disasters, as 
well as a tool to support decarbonization and increase energy security.

Softbank has worked to create a tangible pathway to the realization 
of the “Asian Super Grid,” signing in 2016 a Memorandum of Under-
standing with SGCC, KEPCO, and the Russian power company Rosse-
ti. In 2019, Mika Ohbayashi, the head of Softbank-backed Renewables 
Energy Institute (REI), stated that its Chinese and Korean partners have 
“already agreed to proceed with a concrete idea to construct transmis-
sion system and undersea cables between [countries]” (GovInsider 
2019). In sum, while grid connectivity is being discussed in political 
forums, companies and investors are already taking the first steps to 
materialize such infrastructure projects.

There are three main drivers that explain why grid connectivity is 
finally becoming a tangible option in the region: first, it is a way to stabi-
lize and maximize intermittent power generation; second, it is a vehicle 
to meet decarbonization goals; third, it is a new investment opportunity. 
As previously discussed, renewable energy changes electricity genera-
tion, distribution, and consumption. From a technical perspective, it is 
ideal to integrate and distribute power generation across the NEA region 
to cover different time zones and climates. Grid connectivity would, in 
turn, help to phase out fossil fuels. Countries like Korea and Japan are 
lagging behind in the adoption of renewables and are struggling to meet 
their decarbonization pledges. Korea is a late adopter of renewables and 
Japan, since the Fukushima Daiichi nuclear disaster, is increasingly re-
liant on fossil fuels. At the same time, both countries are experiencing 
a trend of electrification that is expected to increase the overall demand 
for electricity. In the short to medium term, grid connectivity could serve 
to delocalize clean energy production and meet decarbonization goals.
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Finally, in regard to the investment opportunity, we see a conver-
gence of interests among utility companies and technology providers. As 
mentioned earlier, companies in China, Korea, and Japan have acquired 
competitive advantages in different renewable energy segments. The 
manufacturing capacity of China in solar PV and WTGS technologies 
is unparalleled but, at the same time, complementary to technologies 
developed in Japan (semiconductors and mechanical components) and 
South Korea (smart-grid technologies and energy storage solutions). For 
instance, in the Memorandum of Understanding of the Northeast Asia 
Super Grid Project, KEPCO and Softbank found a synergy to apply the 
Korean expertise on big data with the Japanese expertise on the internet 
of things (Herh 2017).

As of today, the greater obstacles to cooperation in the energy sector 
appear to be political. In the name of energy security, some governments 
might be tempted to pay the bill of higher energy prices and fossil fuel 
imports to not be dependent on neighboring countries that are perceived 
as competitors. This, it appears, seems to be the case with Japan, whose 
government, as explained by Ohbayashi, represents the “biggest barri-
er” to the Asia Super Grid project (GovInsider 2019). Indeed, while Chi-
na and Korea have de facto adopted the APEF definition of “enhanced 
energy security,” Japan seems to be holding onto a conceptualization of 
energy security that does not account for the long-term impact of fossil 
fuel consumption, or, rather, one that overestimates the potential tradi-
tional security risks posed by interdependence versus the mounting and 
imminent nontraditional security risks posed by climate change inaction.

Whether interconnectivity is desirable is ultimately a political deci-
sion. However, it is important to underline that, without grid connectivi-
ty, the energy transition toward renewables will be more costly and take 
a longer time. Moreover, the idea that lack of connectivity will prevent 
interdependences is fundamentally ill-conceived as no single country 
has the technology and the finances available to pursue decarboniza-
tion on its own. Trade and international markets are essential for the 
fulfillment of national energy policy targets. Indeed, renewable energy 
technologies have already created a new market area in the NEA region 
characterized by international value chains, Chinese exports, and FDIs. 
As noted by Pami Aalto, trade is in itself an informal institution that 
leads to the development of other “regional transaction cost reducing 
institutions” (Aalto 2014, 4). In other words, even without grid connec-
tivity, renewables are already creating unprecedented levels of interde-
pendence in the NEA energy sector.



Cesare M. Scartozzi, Roberto Orsi, Maximilian Ernst, and Henry Martin 777

Final Remarks

China, Korea, and Japan are undergoing an energy transition fueled by 
rising environmental concerns, climate mitigation awareness, and de-
clining costs of renewable energy production in comparison to fossil 
fuels. As illustrated in this paper, China has a long-term vision of decar-
bonization tied to plans of widespread electrification, carbon capture, 
nuclear energy, and renewable energy generation (Myllyvirta 2020). 
Beijing aims to peak CO2 emissions by 2030 and reach carbon neutrality 
by 2060. Korea and Japan share similar ambitions, albeit lagging behind 
in strategic planning and policy implementation—Korea primarily as a 
consequence of its late adoption of renewables, and Japan because of its 
necessity to reinvent an energy policy from scratch after the shock of the 
Fukushima accident and the shutdown of its nuclear industry.

The reduction of CO2 emissions will be largely dependent on the de-
carbonization of energy systems, thus on the adoption and integration of 
renewable energy generation as alternatives to fossil fuels. As discussed 
in this article, the large-scale integration of intermittent renewable ener-
gy generation across the NEA region would allow countries to cut fos-
sil fuel consumption and optimize renewable energy production while 
accommodating its shortcomings (Heide et al. 2010). The prospects of 
grid connectivity have already set a number of private actors and gov-
ernments in motion, but traditional security considerations and worries 
over interdependence persist, and they are slowing down the process.

Despite its great potential, cooperation in the energy sector might 
face further unexpected barriers. First, the expansion of renewable en-
ergy production appears to be at least partially at odds with the exist-
ing monopolistic market structures in China and Korea. For example, 
in Korea, KEPCO still “owns 94% of generating capacity” and has a 
monopoly of transmission, distribution, and retail (Yao, Shi, and An-
drews-Speed 2018). Decentralized energy production would benefit 
from a breakdown of monopolistic, state-owned energy companies. Yet, 
national security calculations might trump the benefits posed by liber-
alizations and transboundary grid integrations. The traditional trade-off 
between national security concerns and economic efficiency may there-
fore persist, at least for a while, backed by inertia and path-dependence.

Another uncertainty is represented by the role of the United States 
in the region. Renewable energy and smart grid technologies might, at 
some point, receive the same hostile treatment that has been reserved by 
the United States to Chinese telecommunication technologies. A mix of 
protectionism and cybersecurity concerns might force US allies, includ-
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ing Korea and Japan, to shun Chinese renewable energy technologies, 
even against economic logic. However, this scenario is unlikely to ma-
terialize in the near future as “made in China” solar PV and WTGS are 
necessary to meet the pressing demand for decarbonization posed by 
climate change. In other words, the acceptance and importation of Chi-
nese technological solutions is nearly impossible to circumvent at this 
stage if decarbonization is set as the overarching energy policy goal, as 
it seems to be the case in NEA.

In conclusion, this article demonstrates that cooperation in the 
renewable energy sector, notably PV and WTGS, harbors significant 
potential to aid China, Korea, and Japan’s individual domestic energy 
policies and collective climate goals. This article introduced the benign 
effects of a pan-NEA smart grid, which would significantly mitigate 
some of the supply-stability challenges that emerge when renewable en-
ergy sources make up a large part of a country’s energy generation. Spe-
cifically, the pan-NEA grid, spanning China, Korea, and Japan, would 
cover a geographical area large enough to guarantee supply stability, and 
to considerably reduce forecast errors in renewable energy generation.

Notes

Cesare M. Scartozzi (corresponding author) is a PhD candidate at the University 
of Tokyo, Graduate School of Public Policy. He can be reached at c.scartozzi@
globalpoliticsreview.com.

Roberto Orsi is Project Associate Professor at the Graduate School of Public Policy, 
University of Tokyo. He holds a PhD in international relations obtained from the 
London School of Economics. His research interests focus on international political 
theory, history of political concepts, East Asian and European international politics. 
He can be reached at orsi@g.ecc.u-tokyo.ac.jp.

Maximilian Ernst is a PhD candidate and researcher at the Free University of Brus-
sels (VUB), Brussels School of Governance. He can be reached at maximilian.
ernst@vub.be.

Henry Martin is a PhD student in the Mobility Information Engineering Lab (MIE) 
at the Chair of Geoinformation Engineering at ETH Zürich and the Institute for Ad-
vanced Research in Artificial Intelligence (IARAI). He can be reached at martinhe@
ethz.ch.



Cesare M. Scartozzi, Roberto Orsi, Maximilian Ernst, and Henry Martin 779

The authors would like to thank the editors of Asian Perspective and the anonymous 
referees for their feedback and recommendations. They also would like to thank the 
organizers of and participants in the 2019 IDSS-KAIS Joint Conference for their 
comments on an earlier draft of this paper. In particular, they would like to thank Dr. 
Juliette Schwak, Dr. Karina Jędrzejowska, and Dr. Kyungsim Yeon for their partic-
ipation in the panel titled “Sustainable Development in the Asia-Pacific Region.”

References

Aalto, Pami. 2014. “Institutions in European and Asian Energy Markets: A Method-
ological Overview.” Energy Policy, vol. 74 (November), pp. 4–15.

British Petroleum. 2018. “BP Statistical Review of World Energy.” www.bp.com/
content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/
statistical-review/bp-stats-review-2018-full-report.pdf.

“CAIT Climate Data Explorer.” n.d. http://cait2.wri.org/.
CGTN. 2020. “Full Text: Xi Jinping’s Speech at the General Debate of the 75th 

Session of the United Nations General Assembly.” https://news.cgtn.com/
news/2020-09-23/Full-text-Xi-Jinping-s-speech-at-General-Debate-of-UN-
GA-U07X2dn8Ag/index.html.

Cherni, Judith A., and Joanna Kentish. 2007. “Renewable Energy Policy and Elec-
tricity Market Reforms in China.” Energy Policy, vol. 35, no. 7 (June), pp. 
3616–3629.

Choi, Woojin. 2018. “South Korea Plans To Make Renewable Energy Push with 
3020.” IBC Asia, December 18. www.ibc-asia.com/insight/south-korea-plans-
make-renewable-energy-push-3020-interview-woo-jin-choi/.

Chung, Ji-Bum, and Eun-Sung Kim. 2018. “Public Perception of Energy Transition 
in Korea: Nuclear Power, Climate Change, and Party Preference.” Energy Pol-
icy, vol. 116 (May), pp. 137–144.

Deetjen, Thomas A., Henry Martin, Joshua D. Rhodes, and Michael E. Webber. 
2018. “Modeling the Optimal Mix and Location of Wind and Solar with Trans-
mission and Carbon Pricing Considerations.” Renewable Energy, vol. 120 
(May), pp. 35–50.

Dent, Christopher M. 2018. “East Asia’s New Developmentalism: State Capacity, 
Climate Change and Low-Carbon Development.” Third World Quarterly, vol. 
39, no. 6, pp. 1191–1210.

EIA. 2019. “South Korea, Analysis.” U.S. Energy Information Administration. 
www.eia.gov/beta/international/analysis.php?iso=KOR.

Ernst, Maximilian. 2021. “Costs of Coercion: Predicaments of Chinese Statecraft in 
the Asia-Pacific.” Global Politics Review, vol. 7, nos. 1–2, pp. 6–17. https://doi.
org/10.5281/ZENODO.4540509.



780 Connecting Northeast Asia: Renewable Energy and Prospects for Cooperation

ESBN. 2018. “The Second Asian and Pacific Energy Forum.” United Nations Con-
ference Centre, Bangkok, Thailand, April 3. https://esbn.unescap.org/intergov-
ernmental-meetings/apef2.

Frankfurt School and UNEP Centre. 2018. “Global Trends in Renewable Energy In-
vestment.” Frankfurt am Main: Frankfurt School of Finance and Management 
gGmbH, www.iberglobal.com/files/2018/renewable_trends.pdf.

GEIDCO. 2021. “About GEI—Global Energy Interconnection Development and 
Cooperation Organization.” https://en.geidco.org.cn/aboutgei/.

GovInsider. 2019. “Inside SoftBank CEO’s Vision for an Asia Super Grid.” Septem-
ber 2. https://govinsider.asia/smart-gov/asia-super-grid-masayoshi-son-renew-
ables-energy-institute-mika-ohbayashi-japan/.

GSDM. 2019. “‘Geopolitics, Geoeconomics, Energy, and Innovation in East Asia.’” 
Presented at the 6th GSDM International Symposium, University of Tokyo, 
February 27. https://gsdm.u-tokyo.ac.jp/?p=13023.

Harvard CID. 2019. “The Atlas of Economic Complexity.” http://atlas.cid.harvard.
edu/.

Heide, Dominik, Lueder von Bremen, Martin Greiner, Clemens Hoffmann, Markus 
Speckmann, and Stefan Bofinger. 2010. “Seasonal Optimal Mix of Wind and 
Solar Power in a Future, Highly Renewable Europe.” Renewable Energy, vol. 
35, no. 11, pp. 2483–2489.

Herh, Michael. 2017. “KEPCO and Softbank to Team Up for Northeast Asian Super 
Grid Project.” Business Korea, June 15. www.businesskorea.co.kr/news/arti-
cleView.html?idxno=18362.

Hirth, Lion, and Inka Ziegenhagen. 2015. “Balancing Power and Variable Renew-
ables: Three Links.” Renewable and Sustainable Energy Reviews, vol. 50 (Oc-
tober), pp. 1035–1051.

Hong, Sanghyun, Corey J. A. Bradshaw, and Barry W. Brook. 2013. “Evaluating 
Options for Sustainable Energy Mixes in South Korea Using Scenario Analy-
sis.” Energy, vol. 52 (April), pp. 237–244.

Hong, Sanghyun, and Barry W. Brook. 2018. “A Nuclear-to-Gas Transition in South 
Korea: Is It Environmentally Friendly or Economically Viable?” Energy Poli-
cy, vol. 112 (January), pp. 67–73. https://doi.org/10.1016/j.enpol.2017.10.012.

Hu, Weijia. 2017. “Proposed Electricity Super Grid Can Bring Real Connectivity 
to Asian Economies.” Global Times, November 6. http://www.globaltimes.cn/
content/1073862.shtml.

Information Office of the State Council of the PRC. 2002. “Power System Reform 
Scheme.” February 10. http://www.gov.cn/zhengce/content/2017-09/13/con-
tent_5223177.htm.

———. 2018. “Policy Change to Strengthen Solar Sector.” China Daily, August 9. http://
english.gov.cn/policies/policy_watch/2018/08/09/content_281476254826970.
htm.

———. 2019. “Solar Industry Expected to Become Subsidy-Free by 2021.” 2019. http://
english.gov.cn/policies/policy_watch/2019/05/23/content_281476676485412.
htm.



Cesare M. Scartozzi, Roberto Orsi, Maximilian Ernst, and Henry Martin 781

Institute of Energy Economics Japan. 2010. “Japan Energy Brief” No. 7 (May). In-
stitute of Energy Economics, Tokyo. https://eneken.ieej.or.jp/en/jeb/1005.pdf.

International Energy Agency (IEA). 2018. “Insights Series—Power Sector Reform 
in China.” https://iea.blob.core.windows.net/assets/95fa6240-a316-4b9e-b5fa-
40d8d265150e/Insights_Series_2018_Power_Sector_Reform_in_China.pdf.

———. n.d. “Data & Statistics.” https://www.iea.org/data-and-statistics.
IRENA. 2019. “Renewable Power Generation Costs in 2019.” Abu Dhabi: Inter-

national Renewable Energy Agency. https://www.irena.org/-/media/Files/IRE-
NA/Agency/Publication/2020/Jun/IRENA_Power_Generation_Costs_2019.
pdf.

Iwata, Mari. 2010. “Japan Sets Group for Nuclear Deals.” Wall Street Journal, July 
7. www.wsj.com/articles/SB1000142405274870486240457535051109653211
0.

Japan Times. 2015. “Electricity and Gas Liberalization.” July 5. www.japantimes.
co.jp/opinion/2015/07/05/editorials/electricity-and-gas-liberalization/.

Ji, Yeon-jin. 2018. “Jung sadeu bobog 1nyeon, il senkaku ttwieoneom-eun gyeong-
jesonsil . . . halu 300eog-won gongjungbunhae(jonghab)—asiagyeongje 
gongjung bunhae jonghab” [One year of Chinese THAAD retaliation, econo-
mic losses surpass those of Japan’s Senkaku dispute . . . 30 billion Won per day 
of lost income (combined average)]. Asia Business Daily, March 12. https://
cm.asiae.co.kr/article/2018031210260458056.

Kim, Sehyun, Hyunjae Lee, Heejin Kim, Dong-Hwan Jang, Hyun-Jin Kim, Jin Hur, 
Yoon-Sung Cho, and Kyeon Hur. 2018. “Improvement in Policy and Proactive 
Interconnection Procedure for Renewable Energy Expansion in South Korea.” 
Renewable and Sustainable Energy Reviews, vol. 98 (December), pp. 150–162.

Kim, Sung-Young. 2019. “Hybridized Industrial Ecosystems and the Makings of a 
New Developmental Infrastructure in East Asia’s Green Energy Sector.” Re-
view of International Political Economy, vol. 26, no. 1, pp. 158–182.

Koo, Min Gyo. 2009. “The Senkaku/Diaoyu Dispute and Sino-Japanese Politi-
cal-Economic Relations: Cold Politics and Hot Economics?” Pacific Review, 
vol. 22, no. 2, pp. 205–232.

Lee, Chung Min. 2016. Fault Lines in a Rising Asia. Washington, DC: Carnegie 
Endowment for International Peace.

Lies, Elaine. 2020. “Japan Aims for Zero Emissions, Carbon Neutral Society by 
2050—PM.” Reuters, October 26. www.reuters.com/article/uk-japan-poli-
tics-suga-idUKKBN27B0C7.

Lim, Seul-Ye, Hyo-Jin Kim, and Seung-Hoon Yoo. 2018. “Household Willingness 
to Pay for Expanding Fuel Cell Power Generation in Korea: A View from CO2 
Emissions Reduction.” Renewable and Sustainable Energy Reviews, vol. 81 
(January), pp. 242–249.

Liu, Jialu, and Don Goldstein. 2013. “Understanding China’s Renewable Energy 
Technology Exports.” Energy Policy, vol. 52 (January), pp. 417–428.

Makarov, Yuri V., Pavel V. Etingov, Jian Ma, Zhenyu Huang, and Krishnappa Sub-
barao. 2011. “Incorporating Uncertainty of Wind Power Generation Forecast 
into Power System Operation, Dispatch, and Unit Commitment Procedures.” 
IEEE Transactions on Sustainable Energy, vol. 2, no. 4, pp. 433–442.



782 Connecting Northeast Asia: Renewable Energy and Prospects for Cooperation

Martin, Henry, Thomas Hamacher, Thomas A. Deetjen, and Michael E. Webber. 
2017. “Reduced Transmission Grid Representation Using the St. Clair Curve 
Applied to the Electric Reliability Council of Texas.” In 14th International 
Conference on the European Energy Market (EEM), June 6–9, 2017. Dresden, 
Germany: IEEE, pp. 1–5.

Mathews, John A., and Hao Tan. 2014. “Manufacture Renewables to Build Energy 
Security.” Nature, no. 513, pp. 166–168.

METI. 2018. “Strategic Energy Plan” (July). Provisional translation. https://www.
meti.go.jp/english/press/2018/pdf/0703_002c.pdf.

Myllyvirta, Lauri. 2020. “Influential Academics Reveal How China Can Achieve Its 
‘Carbon Neutrality’ Goal.” Carbon Brief, October 14, 2020. www.carbonbrief.
org/influential-academics-reveal-how-china-can-achieve-its-carbon-neutrali-
ty-goal.

Nam, Hoseok. 2020. “Impact of Nuclear Phase-Out Policy and Energy Balance in 
2029 Based on the 8th Basic Plan for Long-Term Electricity Supply and De-
mand in South Korea.” Renewable and Sustainable Energy Reviews, vol. 122 
(April), article 109723. https://doi.org/10.1016/j.rser.2020.109723.

Pacheco Pardo, Ramon, Tongfi Kim, Maximilian Ernst, Sung Kyoo Ahn, and Ric-
cardo Villa. 2020. “Beyond Traditional Security: South Korea’s Positioning 
towards the Cyber, Energy, Maritime and Trade Security Domains.” Brussels: 
KF-VUB Korea Chair.

Park, Young Won, and Paul Hong. 2019. “Innovator Companies in Korea.” In Young 
Won Park and Paul Hong, eds., Creative Innovative Firms from Japan. Singa-
pore: Springer Singapore, pp. 107–126.

Rebours, Yann G., Daniel S. Kirschen, Marc Trotignon, and Sbastien Rossignol. 
2007. “A Survey of Frequency and Voltage Control Ancillary Services—Part 
I: Technical Features.” IEEE Transactions on Power Systems, vol. 22, no. 1, 
pp. 350–357.

Renewable Energy Institute. 2018. “RE Reaches 26% of China’s Electricity Gener-
ation in 2017.” www.renewable-ei.org/en/activities/statistics/20180215.html.

Ulbig, Andreas, Theodor S. Borsche, and Göran Andersson. 2014. “Impact of Low 
Rotational Inertia on Power System Stability and Operation.” IFAC Proceed-
ings Volumes, vol. 47, no. 3, pp. 7290–7297.

United Nations. 2018. “Report of the Second Asian and Pacific Energy Forum.” 
ESCAP/APEF/2018/3. Second Asian and Pacific Energy Forum. BNGKOK: 
ESCAP.

Van Ness, Peter, Melvin Gurtov, and Tatsujiro Suzuki, eds. 2017. Learning from 
Fukushima: Nuclear Power in East Asia. Acton: Australian National Univer-
sity Press.

Vivoda, Vlado. 2014. Energy Security in Japan: Challenges after Fukushima. Lon-
don: Routledge.

World Bank. 2014. “Electricity Production from Renewable Sources, Excluding 
Hydroelectric (KWh)—China.” https://data.worldbank.org/indicator/EG.ELC.
RNWX.KH?locations=CN.

“World Bank Open Data.” n.d. https://data.worldbank.org/.



Cesare M. Scartozzi, Roberto Orsi, Maximilian Ernst, and Henry Martin 783

Xia, Changliang, and Zhanfeng Song. 2009. “Wind Energy in China: Current Sce-
nario and Future Perspectives.” Renewable and Sustainable Energy Reviews, 
vol. 13, no. 8, pp. 1966–1974.

Yao, Lixia, Xunpeng Shi, and Philip Andrews-Speed. 2018. “Conceptualization of 
Energy Security in Resource-Poor Economies: The Role of the Nature of Econ-
omy.” Energy Policy, vol. 114 (March), pp. 394–402.

Yonhap. 2020. “Full Text of President Moon Jae-in’s Speech at 75th Session of 
United Nations General Assembly.” Yonhap News Agency, September 23. 
https://en.yna.co.kr/view/AEN20200922010300315.

Zeng, Ming, Ximei Liu, Yulong Li, and Lilin Peng. 2014. “Review of Renewable 
Energy Investment and Financing in China: Status, Mode, Issues and Counter-
measures.” Renewable and Sustainable Energy Reviews, vol. 31 (March), pp. 
23–37.

Zhang, Dahai, Jiaqi Wang, Yonggang Lin, Yulin Si, Can Huang, Jing Yang, Bin 
Huang, and Wei Li. 2017. “Present Situation and Future Prospect of Renewable 
Energy in China.” Renewable and Sustainable Energy Reviews, vol. 76 (Sep-
tember), pp. 865–871.




