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Abstract

Literature on China’s power lacks a structural power perspective regarding
the energy sector. This study addresses this gap by posing the research
question: Has the internationalisation of national energy companies enhanced
China’s structural power in the energy sector? Using a qualitative case
study, structural power is examined in relation to the international efforts
of the five leading Chinese state-owned enterprises in China’s outward
foreign direct investment. Underpinned by Pustovitovskij and Kremer’s
operationalisation of structural power, the empirical analysis encompasses
the most relevant energy subsectors. The findings reveal a sharp contrast
between subsectors: while Chinese national oil and gas companies, as late
entrants, face technological lag, China’s early, large-scale investments in
power and renewables have secured market dominance and the ability to set
global standards for green energy technologies. These advancements have
directly enhanced China’s structural power. The adverse reactions of major
competitors to China’s growing influence in energy geopolitics reinforce
this conclusion.
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1. Introduction

Despite a broad consensus on recognising the resurgence of the People’s
Republic of China (PRC) as a great power, there are still literature gaps
in the comprehensive understanding of its power. In particular, current
literature lacks a structural power perspective regarding China’s' energy
sector. Indeed, energy has been a pivotal domain of China’s Communist
Party (CCP) and Xi Jinping’s strategies to elevate the country’s position
in global value chains (GVC). The spearhead of those plans is the national
state-owned enterprises (SOEs). This article examines the achievements of
those enterprises in Beijing’s quest for structural power by answering the
research question: Has the internationalisation of Chinese energy companies
enhanced China’s structural power in the energy sector?

Strange’s (1998) concept of structural power, which focuses on
influencing global norms and systems, provides the basic theoretical
framework to assess structural power. Pustovitovskij and Kremer (2011)
enhanced the concept, operationalising structural power in terms of the
balance between needs and internationally available goods. Dependency
is the key indicator of power. Made in China 2025 is clear evidence of the
CCP’s prioritisation of structural power, aiming to reduce dependencies on
critical technologies. The analytical model of this article seeks to evaluate
China’s international dependencies in the energy sector (dependent variable)
in relation to Chinese SOE internationalisation efforts (independent variable).

The methodological approach is a qualitative case study and follows
a deductive logic. The research object comprises the five largest Chinese
energy SOEs by outward foreign direct investment (OFDI):> China National
Petroleum Corporation (CNPC), China Petroleum and Chemical Corporation
(Sinopec), China National Offshore Oil Corporation (CNOOC), State Grid
(SG), and China Three Gorges (CTG). These entities ensure comprehensive
sectoral representation, spanning oil, gas, power, and renewable energy
subsectors. The analysis encompasses information up to 2024, derived
from both primary - mainly energy enterprises’ reports, which provide the
quantitative data - and secondary sources - academic literature and reports
from international organisations, contributing with qualitative data.

This article is divided into five parts. Following the Introduction, the
second part discusses the application of the structural power concept to the
energy sector, situating the analytical model in the existing literature. The third
section provides the contextualisation of Chinese internationalisation policies
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and the selected energy SOEs. Before the Conclusion, the empirical analysis
includes a thorough evaluation of China’s position on the relevant energy
subsectors, with the necessary mapping of the SOEs’ main internationalisation
efforts regarding their search for structural power, divided into import
diversification, import reduction and export improvement.

2. Conceptualising China’s Structural Power

Strange (1998) introduced the concept of structural power, defining it as
the “power to shape and determine the structures of the global political
economy within which other states, their political institutions, their economic
enterprises and (not least) their scientists and other professional people
have to operate” (24-25). However, merely influencing structures does not
inherently constitute power. Pustovitovskij and Kremer (2011) thus propose
an analytical model for this type of power, based on four key concepts:

* Goods: Considering the international system, goods are resources
- material, positional or ideational, which are general, limited or
exclusively available — that match a particular need of another actor.

» Actors: It is not a state-centric term. The only criterion to be classified
as an actor is to provide goods.

* Needs: The actors’ needs vary in terms of immediacy (referring to
the difference between the current realisation of a certain need and
its possible fulfilment) and priority, as determined by the influence of
domestic policy groups.

* Outside options: The outside options consist of, perceived or real,
international alternatives to obtain the necessary goods to meet one’s
needs.

The source of power resides in the structure created by the relations
between actors. Structural power consists of the availability of outside
options when combining the needs and goods of all players, consequently
providing the actor with bargaining power in international negotiations. For
example, various developing countries obtained new options when China,
amidst US-EU competition, established itself as a major foreign aid provider
(Pustovitovskij and Kremer, 2012).

In the energy sector, the needs can be summarised as the country’s
energy consumption while the goods are the necessary components to
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produce the required energy. Improving a country’s structural power
implies shifting its needs or goods production (import reduction) or the
needs and goods production of others, obtaining more outside options
(import diversification), or becoming other actors’ outside options (export
improvement).

Energy has been deeply studied as an instrument of power, although
not structural power or OFDI influence. The exception is Russian energy
relations, where a structural power approach has been applied to supply
dynamics (e.g., Sassi, 2022). China is a common subject in the structural
power literature, except for the energy dimension. Some studies combine an
evaluation of multiple primary power structures (Arnold, 2024), while the
most selected power structure is finance (e.g., Liu and Tsai, 2021; Gilircan
and Donduran, 2023). Another dominant trend is the comparison of China
with the other major powers, mainly the USA (e.g., Malkin and He, 2023;
Morin and Tepper, 2023), the EU (Pavli¢evi¢, 2019), and India (Gabusi,
2020).

Regarding arguments and conclusions, there is a consensual recognition
of the rise of China’s structural power. The production dimension - GVCs,
market power, asset ownership, and standard-setting — is positively
highlighted (Malkin, 2022). Conversely, constraints and limitations of
China’s quest for structural power are discussed in numerous papers. These
limitations are viewed in relation to the USA’s structural power, sometimes
in a total zero-sum logic. On one hand, there are those authors who argue
that the USA remains the sole power. Taking the financial dimension case,
despite disposing of substantial resources, China fails to shape international
monetary policies (Ciorciari, 2014). The USA is considered to have the
lead in two of the current most relevant sectors for power competition:
semiconductors (Malkin and He, 2023) and space (Morin and Tepper, 2023).
China would need a “world-making moment” to modify the systemic slope
from the USA towards itself (Kitchen and Cox, 2019). Yet, the literature
is divided in this regard. The USA’s structural power is also pointed to be
declining as China’s structural power increases (Giircan and Donduran,
2023). In the middle ground, Liu and Tsai (2021) identify both China’s
structural deficits in its quest for structural power and the USA’s decline.

Despite the holistic nature of the chosen analytical model, this paper’s
scope is limited to structural power in the energy sector. Consequently, its
conclusions should be read with the understanding that increasing structural
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power in one domain does not necessarily signify an overall increase in a
country’s structural power (Pustovitovskij and Kremer, 2012).

3. China’s Energy Internationalisation

Totalling USD 451.87 billion—or 31.5 per cent of China’s total OFDI—
between 2005 and 2023 (AEI and Heritage, 2024),% energy distinguishes
itself as Beijing’s main sector of interest. This prioritisation relates to China’s
energy mix and associated concerns - economic, security, geopolitical, and
environmental - as identified in the various Five-Year Plans (Guilhot, 2022).
OFDI, in particular, is viewed as a means to improve Beijing’s standing in
the GVC (Chiang and de Micheaux, 2022). China’s moving up the GVC
means less dependence on outside options, while improving its capacity to
be an outside option for others. This reduces the power of those dominating
those options. Negative measures are therefore expected against the
newcomer. For example, the deterioration of relations between the United
States of America (USA) and China is assessed as being related to China’s
rise in GVC (I1héu, 2020).

China’s internationalisation policy is underpinned by an industrial policy
that shields underperforming enterprises (Evenett et al., 2024) and exempts
SOEs from paying dividends (Xu, 2017). Additionally, Beijing's sovereign
rating enhances the international credibility of its SOEs, enabling them to
access overseas capital markets to finance their global expansion (Xu, 2017).
The scale of the domestic market, where these companies hold government-
created dominant positions, further promotes their internationalisation
capabilities, providing a significant comparative advantage (Ma and Ma,
2023).

The initial overarching strategy to promote Chinese OFDI was the
Going Out strategy launched in 2000, which simply aimed to internationalise
Chinese enterprises. The following strategies, the Belt and Road Initiative
(BRI) of 2013, Made in China 2025 of 2015, and China Standards 2035 of
2021, showcased a clear geopolitical focus:

« The BRI combines geographical criteria (land and sea corridors
towards China) with massive infrastructure building in countries with
high-profile risks, thus expanding Beijing’s influence networks.

* Made in China 2025 was an industrial strategy focused on increasing
China’s self-sufficiency in critical and emerging technologies. On the
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one hand, it reduces China’s need for foreign suppliers, while on the
other, it boosts China as an essential outside option for most countries.

e The China Standards targets the definition of international technical
standards. International standards setting merges Beijing’s previously
mentioned strategies, as it facilitates internationalisation (Going
Out), enables connectivity between countries (BRI), and raises the
international value of Chinese products (Made in China). This is
discussed in Chinese media, where we can find an expression that
summarises the mindset underlying these strategies: 19pRrifE& 1K
I [He who wins the standard wins the world, Own translation] (Lu,
2016).

China’s OFDI is also driven by contingency responses rather than
strategic frameworks, such as circumventing trade restrictions imposed by
the USA. This was evident in the case of solar supply chains, where China’s
global export leadership facilitated the rise of Vietnam and Malaysia as key
players in PV exports (IEA, 2022).

Concerning the energy and its subsectors, China’s OFDI distribution
corresponds to its energy mix: fossil fuels still lead, although diminishing,
while renewables are surging.* From 2005 to 2023, China’s energy OFDI
was led by three oil and gas companies (AEI and Heritage, 2024): CNPC,
Sinopec and CNOOC. They represented, respectively, 16.3 per cent, 14.3 per
cent, and 10 per cent of the referred OFDI (AEI and Heritage, 2024). These
National Oil Companies (NOCs) were world leaders in revenues, standing
as 4™ 5% and 65" in the Global Fortune (2023) ranking of companies’
revenues.

Both China’s oil and gas subsectors are characterised by high
dependence on imports, thus creating structural vulnerabilities. Renewables
and electricity stand on an opposite vector. The world’s electricity imports/
consumption ratio of 3 per cent (IEA, 2020) exemplifies the previous
statement. The main renewable energy sources for China’s electricity
production are solar, wind, and hydro (BP, 2024). Among the top five
energy SOEs in China’s OFDI, the 4th and the 5th, namely SG and CTG,
operate within these subsectors. They represented 7 per cent and 6 per cent
of China’s energy OFDI between 2005 and 2023 (AEI and Heritage, 2024)

CTG stands as a front-runner in renewable energy. CTG is the
“world’s largest hydropower development and operation enterprise” (CTG,
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2023a: 8). After CWE, one of the first eight Chinese SOEs authorised to
internationalise, was transferred by the Government to CTG in 2008 (CTG,
2009), CTG became a global leader in hydropower plant construction, with
projects in more than 80 countries and permanent offices in 32 of those
countries (CTG, 2023a). CTG is also indirectly a leader in wind turbine
manufacturing. Chinese Goldwind is the world’s number one wind turbine
supplier, with a 14 per cent global market share in 2023 (BloombergNEF,
2024).

The key to the renewable sector’s politically defined growth goals is
the integration of this new energy in the electricity networks (Pan et al.,
2020). This falls precisely within SG’s core business: transmission networks
(retailing and distribution) (Xu, 2017). The SG network covers 88 per cent
of continental China, employs over 1.48 million people, serves 1.1 billion
clients, and holds assets worth RMB 4.67 trillion (SG, 2022). Worldwide,
in terms of 2022’s revenues, SG ranked third, making it the world’s largest
utility company (Fortune, 2023).

These five companies possess vast resources, granting them unparalleled
potential to drive structural changes through economic actions, particularly
FDI. This underscores the critical importance of the chosen case study.

4. Empirical Analysis

Considering energy technology exports alongside FDI and finance
diplomacy, China has become a leader in the global energy sector (Kong and
Gallagher, 2016). This section addresses how that leadership translates into
structural power, namely, if selected companies:

* Obtained more outside options for China (import diversification),
* Improved China’s goods production (import reduction),
» Became other actors’ outside options (export improvement).

4.1. Import Diversification

Import diversification may seem to pertain primarily to the oil and gas
subsectors, which highlights the importance of international supply for these
energy types. However, supply dynamics are not entirely absent from the
electricity and renewables subsectors, where the supply of technology also
represents a critical source of power. The vulnerability concerns in the new
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geopolitics of energy are not on energy supply disruptions, but on technology
and materials access (IRENA, 2024: 30). Similarly, advanced technology is
essential for oil and gas companies to optimise resource exploitation.

Beijing’s objectives, however, diverge when it comes to energy
supply versus energy technology. The key distinction lies in the potential
to domestically secure these needs. In terms of energy supply, Chinese
companies have focused on diversifying their suppliers internationally, while
for energy technology, efforts are concentrated on promoting self-sufficiency.
This subsection addresses the first case, while the following subsection,
import reduction, focuses on the second case.

Starting in the 1990s, Chinese NOCs began internationalising to acquire
shares in overseas oil and gas production, commonly referred to as equity
oil and gas (Kuteleva, 2022). As of 2022, CNPC reported that its overseas
operations accounted for 42.3 per cent of its oil production, 17.9 per cent of
its gas production, and 19 per cent of its crude refining throughput (CNPC,
2023). In the same year, CNOOC Limited, the main subsidiary of CNOOC,
reported 29.8 per cent of equity oil production and 21.6 per cent of equity
gas production from overseas (CNOOC Limited, 2023). Also in 2022, the
Sinopec Corporation, the main subsidiary of Sinopec, reported 10.7 per
cent of equity oil and 27.8 per cent of equity gas production from overseas
(Sinopec, 2023a).

Compared to domestic (mainland China) consumption, these figures
are insufficient to address dependency concerns. Using 2022 China’s oil
consumption numbers (Energy Institute, 2023), the CNPC oil overseas
production accounted for only 11.7 per cent of China’s needs; the CNOOC
Limited, 2.7 per cent; and the Sinopec Corp., 4.1 per cent. In terms of
China’s gas consumption in 2022 (Energy Institute, 2023), the CNPC
overseas gas production accounted for only 8.5 per cent of China’s needs,
1.2 per cent in the case of CNOOC Limited, and 2.6 per cent in the case of
Sinopec.

Furthermore, most of the equity oil and gas is not redirected to
China but sold on international markets, and, even during a crisis, doubts
remain about the feasibility and the cost of redirecting these resources
to China (Taylor, 2021). Unlike what it looks at first glance, NOCs’
internationalisation is designed to contribute to China’s quest for structural
power. Positioning its SOEs along the global energy supply chains fosters
China’s influence over these subsectors (Lind and Press, 2018). NOCs
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have to balance the government’s security concerns with their profitability
(Kuteleva, 2022). This observation aligns with Carvalho’s (2024) findings
on the internationalisation strategies of SG and CTG. Consequently, within
the analytical framework of this paper, these companies’ diversification
efforts do not represent a significant and direct enhancement of China's own
resources.

Beyond direct supply considerations, OFDI also carries a political
dimension, as improving economic ties contributes to boosting political
influence (Lind and Press, 2018). According to these authors, fostering
bilateral relations with producers supports oil supply security. Moreover,
China’s growing influence in the oil-producing regions also contributes to
Beijing’s strategic aims of countering the USA hegemony (Liou, 2009).

Nevertheless, these initiatives remain ineffective in strengthening
China’s relational global position—and, by extension, its structural power—
especially since the main vulnerabilities persist, namely the dependency of
maritime supply lanes with strategic chokepoints and the external resource
dependence itself (Taylor, 2021). Additionally, the Western dominance of oil
and gas markets further exacerbates these challenges (Meidan, 2020). While
the improvement of bilateral political relations theoretically reduces the risks
of external dependence, it neither eliminates the reliance itself nor addresses
the geographical constraints of supply routes.

Despite substantial investments, the outcomes of import diversification
have not been structurally transformative, and, as a result, China’s structural
power has seen little meaningful advancement in this context.

4.2. Import Reduction

In the energy sector, reducing imports can be achieved through increased
domestic production or by shifting energy consumption towards domestically
sourced energy, particularly renewable energy. The focus is on reducing
the external influence over China. Both approaches require advanced
technologies. The five selected companies have conducted visible efforts in
this regard, establishing themselves as global innovation hubs, as illustrated
in Table 1.3
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Table 1. Granted Patents until 2022

Company Granted patents Company Granted patents
Sinopec 49,852 SG (until 2021) 129,830
CNPC (PetroChina) 19,869 CTG 4,547
Saudi Aramco (until 2021) 16,882 Electricité de France 4,268
ExxonMobil (until 2021) 16,447 ENEL 727
TotalEnergies 8,209 E.ON 721

BP (until 2021) 3,785 Fortum 191
CNOOC 2,583

Gazprom 80

Source: Own creation using data from (CTG, 2020, 2023b, Insights by GreyB, 2023-
2024; PetroChina, 2023; Sinopec, 2023b).

The numbers highlight China’s efforts in innovation. Taking into account
only energy transition technologies, China ranked third in world patent
filing in 2023 (IRENA, 2024). However, it must be noted that most of those
patents are filed in China. SG, the one with the most patents, has completed
98.7 per cent of its patent filings in China (Insights by GreyB, 2023-2024).
SG also tops patent filing in other sectors, such as Artificial Intelligence: first
in China, 15th in the world (WIPO, 2019).

Despite higher patent filing and granting, China remains significantly
behind its competitors in terms of domestic patents filed or granted abroad:
respectively, 4.6 per cent and 7.3 per cent, while the US had, in the same
year, 44 per cent and 47.1 per cent domestic patents filed or granted overseas
(Nirupamala, 2019). The Chinese patent boom is associated with patent
subsidies. The financial support encouraged the filing of low-quality patents
and even the artificial splitting of applications to multiply filings (Lei et al.,
2012). Acknowledging this issue, Beijing announced the gradual elimination
of these subsidies until 2025 (Xinhua, 2022).

Another priority area for Beijing’s plans, and a key aspect of innovation
capability, is standards. Standards can be set by technical institutions or
market dominance (Riihlig, 2024). China has been active in both approaches,
the OFDI being particularly impactful in the second approach (The US-
China Business Council, 2020). Nevertheless, companies can also directly
participate in the referred institutions. International standards-setting
numbers highlight the effort of these Chinese enterprises in both approaches,
led here as well by SG.
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Figure 1. Selected Chinese SOEs in International Standards-Setting (until 2022)
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Source: Own creation using data from (CTG, 2022, 2023b; SG, 2021, 2022; Sinopec, 2023b; Tan,
Zheng, Du, and Wu, 2022).

The stated goal is for Chinese companies to lead international standards
formulation to secure competitive advantages and international influence
(Tan, Zheng, and Wu, 2022). However, in the oil and gas subsectors,
China remains in need of (Western) outside options. China’s biggest oil
company, CNPC, reported several international cooperation projects in
the domestic market (CNPC, 2023). CNOOC, which recently pioneered
advanced extraction operations, launching the “world’s first deepwater
semisubmersible production and storage platform”, required the crucial
cooperation of four international oil companies for this project (Oil and
Gas Facilities, 2021: para. 2). Collaboration with foreign companies has
been a landmark strategy for Chinese firms striving to move up the value
scale. CNOOC’s (2017) statement on international cooperation reflects this
perspective, considering it “a significant platform for the Company to build
scientific and technological innovation soft power” (52), thus, improving its
international operating environment, both technologically (accessing and
sharing), and scientifically (improving own research).

Western standards dominate the industry, according to a Chinese
NOC'’s affiliated paper on the current situation of offshore oil and gas
platforms in China (Xin et al., 2022). A Chinese newspaper affiliated with
the CCP and the Government states that not only standards but technology
itself, more specifically, underwater connectors for offshore oil and gas
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extraction, constitute one of “China’s most acute ‘chokepoints’ in terms
of “technological import dependencies” (Murphy, 2022: 5-6). Analysts
deem it improbable that China can halt the growing difference between oil
consumption and domestic production (Taylor, 2021). Nor have the NOCs
closed the technology gap. Likewise, Chinese NOCs lag behind main
competitors in terms of investment, domestic market maturity and industry
development (Ma and Ma, 2023).

Nonetheless, the Chinese NOCs OFDI contributes to obtaining
competitive factors, thus its technology catching up with Western
competitors, in what Kong (2019) classifies as “modernization through
globalization” (29). Domestic resources are also instrumentalised to this
end. China uses its market size and unconventional hydrocarbon prospects
to stimulate the cooperation between Chinese NOCs and international oil
companies (Jiang and Ding, 2014).

This has the potential to reduce imports by improving domestic
production and enhancing the capabilities of Chinese companies.

Given China’s massive energy demands, achieving energy self-
sufficiency with fossil fuels has been unfeasible for several decades.
Bumping domestic production, which has limited potential, depends
on continuous international economic cooperation. Chinese NOCs’
internationalisation has contributed to the scale-up of their technological
capabilities, but this remains an ongoing endeavour. Consequently, in these
energy subsectors, OFDI has contributed to addressing concerns but has not
structurally changed China’s constraints, leaving its external dependence on
oil and gas mostly unchanged.

In the renewable and electricity subsectors, SG and, to a lesser extent,
CTG, succeeded in positioning China at the forefront of international
standard-setting. Figure 1 shows evidence of SG’s decisive contribution to
this achievement, which stemmed from SG’s ability to persuade Beijing to
support its pioneering initiatives in key power technologies. Recognising
the power of standard-setting, SG engaged early in international standard-
setting for Ultra-high-voltage (UHV) electricity transmission technologies,
securing significant advantages in sectoral leadership and cost reduction (Xu,
2017). This SOE’s OFDI, for example, in Brazil, contributed to the global
expansion of this technology. Consequently, SG is the world leader in UHV
deployments, operating or commissioning 34 lines within China and two of
the five lines outside China (Quimbre et al., 2023).
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Nonetheless, in a paper sponsored by a SG subsidiary, Zhang et al.
(2022) identified several challenges for Chinese influence in international
standard-setting in this sector. They can be divided into two dimensions:
domestic and foreign. On the Chinese side, the factors are disorganisation
and lack of personnel for this task. On the foreign side, SG is still struggling
for recognition and cooperation. SG capital shares in foreign power companies
are deemed as a mitigating factor due to the positive impact of influencing
foreign companies’ decision-making towards Chinese standards (Quimbre et
al., 2023). In the Philippines, for example, SG even supported the national
power transmission company, in which SG holds a shareholder position, in the
development of its standards system (Yuhai and Haixiang, 2017).

CTG’s importance in international standard-setting is due to its invested
non-controlled company of Goldwind, which, if accounted for in Figure
1, would rank second with 42 participations in international standards-
setting (Goldwind, 2024). However, the 2023 global leader in wind turbine
manufacturing, 95 per cent of Goldwind’s projects commissioned in that
year were in China (BloombergNEF, 2024). This stresses the importance of
caution when observing Chinese stats in the high-tech sectors. Excluding
China and Vietnam, Goldwind’s global market share in 2023 diminished
to 1.7 per cent (total Goldwind’s market share for the same year was 14
per cent) (Wood Mackenzie, 2024). At the same time, it also reinforces the
magnitude of China’s market. According to the previous source, China’s
domestic market was responsible for 65 per cent of the global wind capacity
commissioned in 2023.

International leadership aside, CTG also strives for domestic self-
sufficiency. This SOE frames itself as seeking to upgrade China’s industry,
highlighting, upon a hydropower basis, the development of solar, onshore
and offshore wind power (CTG, 2023a). The same report indicated
progresses in domestic manufacturing in the offshore wind segment.

Outward investments contributed to CTG’s strategy. One investment in
particular must be highlighted: EDP, the main Portuguese renewable energy
producer and distributor, in which CTG invested in 2012. Excluding China,
EDP is the fourth largest onshore wind energy producer in the world; it
is also a leading player in solar and offshore wind energy (EDPR, 2024).
The EDP-CTG strategic partnership has significantly contributed, via
international market knowledge, to CTG’s successful internationalisation
(Carvalho, 2024).
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The CTG’s core business, the hydropower industry, has a long-standing
partnership with international companies. For the Three Gorges project itself
— the world’s largest dam and CTG’s primary purpose - most of the turbines
were brought abroad (Dewey & LeBoeuf LLP, 2010). According to the same
author, the Chinese government took advantage of this situation to leverage
expertise for domestic manufacturers, working side by side with foreign
manufacturers. Recently, Xi Jinping exalted a CTG project that included
the world’s first IGW generator, which included key domestic components
(CTG, 2023a).

The shift to renewable energy sources presents several challenges for
power networks, in terms of transmission and integration. The SG’s UHV
transmission lines tackle the first issue. For the integration and planning of
green energy networks, SG recurred to OFDI. Its investment in Portugal
exemplifies it: a country renowned for its exceptional integration of
renewable energy, where SG invested in the national transmission operator.
One of the key motivations was to acquire expertise and advance network
management strategies for intermittent energy sources (Carvalho, 2024).

Overall, China has established itself as the leading global producer of
technology in the renewable energy subsector, from electric vehicles to
batteries and solar panels (Meidan et al., 2024). This progress has gradually
reinforced Beijing’s ambitions for self-sufficiency in critical technologies.
However, the dominance is not complete, as a residual need for international
cooperation in high-end technology persists. Nevertheless, the reliance is
significantly less pronounced than in the oil and gas subsectors and does not
overshadow China’s leadership in renewable industries.

The Chinese success in renewable energy technology has accelerated the
country’s transition towards a more electric-based economy (Meidan et al.,
2024), with the domestic power sector responding promptly, even in a mostly
peremptory manner, to the necessary transformations. This shift promoted
another type of dependency reduction crucial to China’s structural power in
this sector: fossil fuel import dependency. The transformation of domestic
needs reduces external power over China. Combined with a relatively
autonomous renewable energy industry (and a necessary advanced power
sector)—i.e., a sustainable increased resources power—China’s domestically
led green transition is making substantial improvements to its structural
power within this domain.
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4.3. Export Improvement

Among the three dimensions examined in this section, exports present the
most evident shift in China’s structural power within the energy sector.
Beijing’s leadership in the renewables and electricity subsectors naturally
translates into exports, which, in turn, further contribute to consolidating
China’s dominant position in this global industry (Meidan, 2020). Leading
clean energy exports improves China’s structural power in the energy
sector by affirming China as an indispensable outside option to other
countries. This dynamic is supported by China’s overcapacity in producing
affordable renewable energy technologies (Meidan et al., 2024). In terms of
numbers, in 2022, China accounted for circa 70 per cent of the world’s solar
manufacturing, 50 per cent of the world’s wind turbines, and 90 per cent of
the world’s lithium-ion battery manufacturing (Wood Mackenzie, 2022).
OFDI played a role in enabling China’s export success. Invested
companies privilege Chinese products (Carvalho, 2024). SG’s primary
objective is the global market: it invests in UHV to sell its products rather
than capitalise on intellectual rents. Thus, it pushes for low-cost intellectual
property to facilitate broader adoption of its products (Center for Energy
Environmental and Economic Systems Analysis, 2015). SG affirms that its
OFDI has created a framework for mutual exchange, allowing it to export
its technology and expertise (Yuhai and Haixiang, 2017). According to Xu
(2019), SG’s global rise also helped other Chinese companies in SG’s supply
chain to shift from a dependency on imports to export competitiveness.
Moreover, the network dimension of OFDI, discussed in section 4.1, is
a determining factor influencing exports. SG’s OFDI can help redefine the
sector’s geopolitical landscape by integrating the power infrastructures of the
BRI countries into a cohesive network (Meidan, 2020). Beijing and SG have
a specific initiative for this issue: Global Energy Interconnection (GEI). The
goal is to establish a globally interconnected yet centralised grid (Xu, 2017).
The plan to implement it rests on three vectors: UHV lines, extensive fields
of renewable energy, and smart grids (Downie, 2020). China leads globally
in each of those three technologies. Through the control of the governing
bodies of GEIDCO and related technical standards institutions, Beijing is
positioned to influence future grids’ structures (Quimbre et al., 2023).
Nonetheless, developments of international power interconnections have
been limited (Downie, 2020). This is true for China itself, with numerous
constraints, ranging from geography to security (Chi et al., 2022). These
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types of challenges also apply to Europe. SG investments contributed to
boosting Chinese influence on the European electricity infrastructure. The
economic relation could further expand to inbound flows of cheap Chinese
electricity. Yet, this could easily lead to overdependence. Debt traps resulting
from major energy infrastructure construction are also a reported concern,
adding to the national security risks due to links with the CCP and the
People’s Liberation Army in companies dealing with critical infrastructures
(Quimbre et al., 2023).

These Western reactions, although a challenge to further international
cooperation, can also be viewed as evidence of China’s success, in terms
of structural power. In a study on the various renewables subsectors, the
European Union (EU), as a whole, with the United Kingdom still included,
leads in value-added by having the highest value (i.e., filed in more than
one patent office) in patent families’ filings and market share ( Directorate-
General for Energy, 2022). According to the same source, in 2018, the EU
represented 67 per cent of the world’s wind market, while China, 18 per cent.
In hydropower, EU had 39 per cent vs. 23 per cent of China. The exception
was the solar market, where, in 2018, China led the patent filings, with 35
per cent of the world’s total. The EU only represented 4 per cent. Since solar
is the main traded renewable energy technology by value (it represents 78
per cent of renewable energy technology world trading, excluding intra-EU
trade), and it is led by China, Beijing is leading the global trade in renewable
technology.

EU lagging behind China in the solar industry is officially associated
with “China’s unfair trade practices”, that is China still practises, for
example, export restrictions over gallium and germanium, two rare earth
materials essential for solar panels (Von der Leyen, 2023). The old energy
paradigm had the major energy resources (fossil fuels) geographically
clustered. This facilitated direct control. The new paradigm is characterised
by globally abundant energy resources (renewable energy). However, access
to renewables depends on technologies and materials, such as solar panels
and lithium, which are also clustered in specific regions (IRENA, 2024).
China strategically tops this concentration (Simmons, 2024). This creates
not only dependencies but also bottlenecks that are easy to weaponise. And
China has weaponised them several times now. This instrumentalisation of
economic means, however, has a downside. When Beijing geopolitically
leverages its export power, the subsequent rise in prices and the downward
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perception of China prompt global investments in alternative resources, not
forgetting efforts to recycle or even to replace the need for them (Meidan,
2020). The international reaction to China’s structural power in rare earth
elements completely matches the definition of structural power: reducing
the necessity for outside options, which, in this case, have been quasi-
monopolised by China.

In this context, reducing the dependence on China has become a top
priority for several Western nations, allocating major resources to this
objective. The European Commission (2022), for example, identified a
strategic vulnerability of the EU concerning China in solar photovoltaic
technologies, which are crucial, not only to meet climate goals but also for
space and defence. However, China’s dominance in certain components or
technologies presents substantial short-term obstacles to substitution, notably
in segments such as electric vehicles (Simmons, 2024: 3). Likewise, the US
government recognised this when some components or materials were left
out from the measures to de-risk battery supply chains from China in the
Inflation Reduction Act until 2026 (Manning, 2024).

The selected companies in this paper are among the targets of US measures
to restrict Chinese trade and investment. CTG, CNOOC, and, indirectly,
SG—the direct target is Sugon, whose computers play a critical role in SG’s
operations (Miller, 2019)—are officially listed as “‘Chinese Military Companies’
operating directly or indirectly in the United States” (US Department of
Defense, 2024: para. 1). The listing enables the US government to impose
exceptional measures against these entities as part of a sustained effort to
counter China’s integrated approach, where civilian enterprises contribute
to the modernisation of the Chinese Armed Forces. To allow a restricted
regime for targeted companies, the US Commerce Department maintains a
list of entities that could pose risks to national security, on which CNOOC
is included (Bureau of Industry and Security, 2024).

The measures aiming to reduce China’s dominance in the energy sector
are producing ripple effects, such as raising the costs for new projects, with
added difficulties in securing key components, which is already delaying
renewable energy projects in the USA (Millard and Jopson, 2023). With
the estimated total cost of $700 billion for the period 2024-2031, according
to RystadEnergy (2023), the desired outcomes of these Western efforts—
namely, countering China’s dominance in the energy sector—are unlikely
to materialise before the next decade, at the earliest.
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Chinese NOCs also export (petroleum) equipment, e.g., CNPC
exported equipment to over 80 countries in 2022 (CNPC, 2023). However,
it does not fit structural power considerations, because in this subsector,
Chinese manufacturers, despite their large-scale advantages, still face a
deep technological disparity compared to their international counterparts,
depending on imports for key components and falling short on quality and
high-end technology (G. Zhang ef al., 2022).

For the gas subsector, similar challenges persist regarding catching
up in advanced technology, hindering domestic industry development. As
reported by Chinese SOEs’ affiliated sources, China struggles with gaps in
both manufacturing and adoption of high-end technology (L1, 2022). Even in
the domestic market of oil and gas equipment, Chinese companies dominate
only in low-value segments, while foreign companies, with only 10 per cent
market share, secure the high-end segment (export.gov, 2019).

Between the three dimensions addressed by this paper, the increase in
exports has, for evident reasons, the most direct impact on third countries.
From a purely cooperative perspective on the power and renewable energy
subsectors, China’s affordable and competitive products would be universally
welcomed as a substantial step forward in fighting climate change. However,
industrial, economic, political and security concerns meddle with Western
response to China’s recently acquired leadership in these subsectors.
While OFDI played a role in this achievement, the foundational effort of
establishing the basis for a globally competitive industry was internal.
Moreover, the characteristics of the new energy paradigm eliminate China’s
previous limitation under the fossil fuel-based paradigm of insufficient
domestic resources, which required a constant supply from troubled regions
through communication lines often constrained by bottlenecks. Despite
significant OFDI, no transformative shift has occurred in the oil and gas
subsectors. The reasons are primarily domestic, including insufficient energy
resources and a late entry into the global market. As a result, these energy
sources continue to represent a vulnerability for China.

5. Conclusion

The green transition has an undeniable potential for disrupting global power
balances. Hence, the energy sector has been a primary area of concern and
investment for China, as consistently highlighted in its strategic plans. From
a structural power analytical lens, Beijing aims to scale up the Chinese
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industry (enhancing the quality of its goods) and to transition towards a clean
energy mix (altering its needs).

This paper analyses China’s structural power within the energy sector,
focusing on whether the internationalisation of Chinese energy companies
has strengthened China’s structural power in this domain. The research
design is a qualitative case study of five Chinese SOEs. The selected
companies’ subsectors match the current Chinese energy mix and future
trends. Fossil fuels remain a major source, while renewable energy growth
is exponential, with all the inherent challenges of a paradigm transformation.

Chinese SOEs’ internationalisation in the energy sector has followed
strategic aims related to its structural position, with different results in oil
and gas, and in power and renewables. OFDI has played a significant role
in both cases, growing China’s global importance in these energy sectors.
Chinese NOCs - CNPC, CNOOC, and Sinopec - have invested heavily in
oil and gas-producing countries worldwide. They gained access to oil and
gas reserves and infrastructure, improving their position in those sectors.
These investments enabled China to secure long-term supply agreements,
diversify its energy sources, improve its import capabilities, enhance its
bargaining power in energy-related negotiations, and strengthen its ability to
influence global prices and trading patterns. However, despite the identified
positive contributions of China’s internationalisation in oil and gas, Beijing’s
structural power in these subsectors remains very limited. Chinese SOEs are
still dependent on foreign suppliers. This applies not only to basic crude and
gas supply, but also to high-end technology.

OFDI in the power and renewables subsectors has also been massive.
By expanding its presence in the global electricity market, including
transmission, hydro, solar and wind subsectors, Chinese SOEs have gained
influence, achieved economies of scale, promoted their technology exports,
and raised their cost competitiveness. These investments have allowed China
to dominate UHV networks and the production of wind turbines and solar
panels, enabling it to shape the global renewable and power grid market,
as well as standard development. SG and CTG have contributed to the
affirmation of China as a viable option for third parties within the framework
of the global energy transition.

Overall, China has been a “price taker” in the oil and gas subsectors,
whereas in the renewables and power sector, it is globally setting the stage,
including supply chains and critical infrastructures (Meidan, 2020: Abstract).
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Furthermore, according to the same source (aligning with this paper’s
conclusions, even though it is not framed as structural power), China’s
leadership in renewables has benefited geopolitically. The negative response
from Western countries underscores the significance of China’s current
position in the energy sector.

A key insight for other power structures is that OFDI alone is
insufficient for achieving structural changes. The values and outcomes of
the Chinese OFDI in the oil and gas subsectors support this view. While
FDI can enhance one’s structural power, the existence of a competitive basis
is a prerequisite for achieving significant results. The Chinese OFDI in the
power and renewable energy subsectors serves as an excellent example.
Moreover, FDI tends to attract substantial visibility, which contributes to
the expected negative reaction from status quo powers when faced with a
potential challenger—an economic Thucydides Trap.

Notes

I In this paper, “China” refers to the People’s Republic of China (PRC).

2 According to AEI and Heritage (2024) data, they represented 56 per
cent of China’s total energy OFDI from 2005 to 2023. Note that AEI
and Heritage (2024) only register investments over 100 million USD.

For comparison, according to the same source, metal was the second
main sector of China’s OFDI, representing 12.6 per cent of total OFDI.

China’s energy mix mirrors the world’s trends, highlighting the shared
strategic significance of individual energy subsectors for both Beijing
and the international community (BP, 2024).

ExxonMobil, TotalEnergies, BP, Saudi Aramco, Gazprom, Electricité
de France, ENEL, E.ON, and Fortum, as top-ranked companies in their
sectors (Fortune, 2023), were added for comparison purposes.
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