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Abstract. Rapid development of China’s internal nuclear market, together with its rise on the
international arena and the declared transition to green economy, gave a crucial impetus to its aspi-
rations to enter the international atomic market as a global exporter of nuclear technology. The aim
of this article is to define the political and ideological foundations underpinning such an ambitious
endeavor, as well as predict the related development in the short and mid-term perspective. The
author utilizes both general scientific methods as well as statistical and comparative analysis to
single out the directions of China’s nuclear market outreach, both regionally and globally. Pakistan,
widely presented as a flagship example of China’s exporting its know-how in nuclear engineering,
remains the only partner of a kind in the broader Asia-Pacific. This article demonstrates that Belt
and Road Initiative (specifically, the Green Silk Road), out of all multiple formats, was arguably
chosen by the Chinese government as the most suitable framework for expanding its influence in
the nuclear domain and filling a certain gap which formed after Westinghouse and Areva (now
Orano) got reorganised after encountering financial problems. At the same time, China’s bid for
leadership in the sphere of nuclear technology is obstructed by some impediments. Among them
are Russia’s dominance in breakthrough areas of nuclear engineering and Rosatom’s large market
share, as well as lack of political will in some countries’ elites to build ties with China in this stra-
tegic realm, opting for competition instead.
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Annotanus. CTpeMUTEIbHOE Pa3BUTHE BHYTPEHHETO aTOMHOTO phiHKa KuTasi, compsikeH-
HOE C IOJBEMOM CTPAHBI HAa MEXAYHAPOIHON apeHe U NeKIapUPOBAHHEIM IIEPEXOJOM K «3e-
JIEHOI» YKOHOMUKE, SIBUJIOCH 3HAYUTEIbHBIM CTUMYJIOM, 00YCIIOBUBIIIMM CTPEMIICHUE TOCY-
JapCTBa K BEIXOY HAa MEKIYHAPOIHBIHN SIEPHBIM PEIHOK B KAaU€CTBE IT00OAIBHOTO SKCIIOpTEpa
SIICPHBIX TexXHoJoTHi. [{enb paboThl COCTOUT B ONMpPEACICHUH MONUTHICCKUX U HICOJIOTHU-
YECKUX OCHOB CTOJh aMOHWIIMO3HOTO NMPOEKTA, a TAaKKe MPOTHO3MPOBAHUH PAa3BUTHUS COOT-
BETCTBYIOIIHUX COOBITUN B KPATKO- U CPEIHECPOUHON MEPCIEKTUBAX. ABTOP HCIIOIB3YET KaK
oOmieHayyHbIe METOBI, TaK U aHAJIN3 CTATUCTUYCCKUX JAHHBIX U CPaBHUTEIBHBIN aHATU3
JUTsL BBISIBIICHHS HarpaBieHuil Beixona KHP Ha smepHBIi pRIHOK, KaK B perHOHAIBLHOM, TaK
1 B Tmo0aipHOM MaciiTabax. [TakucraH, KOTOPBIA Ha3bIBACTCS B Ka4eCTBE Hanbomee sipkoro
mpuMepa IKCIOpTa KUTAHCKUX pa3paboToK B cdepe sSAepHONU TeXHUKH, ocTaeTcs s Kuras
equHcTBeHHBIM B ATP mapraepoM nmono6Horo poja. [Tokazano, 4To npoekT «OauH mosc —
OJTUH MYTh» (B YACTHOCTHU «3EJICHBIH IEIKOBBIH MyTh») ObLI BEIOpaH mpaBuTenbcTBOM KHP
B KauecTBe HamOoiee MOAXOIAMIETO (popMaTa U3 BCEX AOCTYMHBIX IS PACIIMPEHHS BIIHS-
HUS CTPaHBI B SIACPHOM CEKTOPE U 3aHSATHS HUIIU, 00pa30BaBIICHCS MOCIE PeOpraHUu3aIuu
kommannii Westinghouse u Areva (HpiHe Orano) B cBA3U ¢ pUHAHCOBBIMU TpobOiemMamu. B
TO K& BpeMs 3asiBke KuTas Ha TUIepcTBO B 0ONACTH SIICPHBIX TEXHOJIOTHIA MEIIAST PSII Mpe-
nsaTcTBUi. Cpelnn HUX JOMUHUPOBaHNEe Poccuu B IPOPBIBHBIX 00JACTSIX SICPHON TEXHUKH H
MPOCKTUPOBAHUSL PEAKTOPOB, 3HAUUTENbHAs N0Ji1 «PocaToMay Ha MEXIYHAPOJHOM PBIHKE,
a TakkKe Ne(PUINT MOTUTHICCKOW BOJHU DIUT HEKOTOPBIX CTPaH, MPEANOYHTAIONINX BMECTO
BBICTpauBaHus CBsi3ell ¢ Kutaem B 3T0# cTparernueckoil cepe KOHKYpUPOBATh.

KurroueBsbie cioBa: Kuraii, aToMHast 3HEpreTHKA, IAEPHBIN PHIHOK

Hcropusi ctaTbH: TIOCTynMiIa B penakimio 15 aekadps 2021 r.; nposepena 14 despans 2022 r;
npuHATa K myonukamm 12 mapra 2022 1.

s nutupoBanus: Toropchin G. V. Atomic Belt and Road: China’s international nuclear market
entry // Bectauk Poccuiickoro yauBepcutera apyx0b1 HapoaoB. Cepus: Dxonomuka. 2022. T. 30.
Ne 2. C. 168-178. https://doi.org/10.22363/2313-2329-2022-30-2-168-178

Introduction

China remains one of the world leaders in terms of introducing nuclear
power. When scholars and practitioners claim that Asia is the driver of global
nuclear energy growth, it is China (and to a lesser extent India) that lies behind
these affirmations. Even given the 2011 Fukushima Daiichi accident and its
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impact on the public perception of nuclear power, which manifested itself in
the shutdown of some NPPs (nuclear power plants) worldwide, China has been
steadily increasing its reliance on peaceful use of nuclear energy, remaining one of
the top three countries in the world in terms of so-called fleet of NPPs (Andrews-
Speed, 2020). Moreover, Beijing is presuma-bly planning to take advantage of
its engineering excellence and strengthen its positions as a nuclear technology
supplier both regionally and globally.

This article is devoted to uncovering the political and ideological framework
reinforcing China’s activities aimed at entering the international nuclear market
not only within the Asia-Pacific but also on a worldwide scale. Numerous orga-
nizations and projects have been established by Beijing to meet the goal of be-
coming a major exporter on the international nuclear market. Defining relations
between these structures will contribute to understanding the motivation behind
CCP’s (China Communist Party’s) ambitions in this sphere. For this purpose, it is
necessary to scrutinize the status of the internal nuclear market in China, its in-
ternational contacts in the field of peaceful use of atomic energy, considering the
corresponding political context.

Literature review

Even though China’s attempt at claiming its share of the nuclear pie is a momen-
tous event for the global market, not many papers have been dedicated to this topic.
Furthermore, the scholarly research hardly keeps pace with the rampant development
of China’s nuclear technologies which has taken place in the recent years, as it is in-
dispensable to reflect on these events in a timely manner.

Key statistics and analysis pertaining to the issue under consideration are pre-
dictably provided by major organizations and think tanks dealing with nuclear power
in general. In the first place these are, naturally, IAEA (International Atomic Energy
Agency), WNA (World Nuclear Association), just to name a few of them.

B. K. Sovacool and S.V. Valentine use a political economy approach to ana-
lyze the implications of the nuclear boom in India and China (Sovacool, Valentine,
2010). They conclude that greenhouse gas emissions have been gaining a greater
influence on the decision-making in this realm, to say nothing of the traditional
factors, such as technological progress and relatively modest manifestations of an-
ti-nuclear activists.

B. Lin, N. Bae and F. Bega rightly note the scarcity of research on the topic of
China’s international nuclear cooperation, especially within the BRI (Lin et al., 2020).
Having discussed the role of regulators and state bodies, the authors underline the
necessity of a closer collaboration in renewable sources of energy. In a later paper,
B. Lin, and F. Bega state that the collaboration in the framework of BRI (Belt and Road
Initiative) could also contribute to the formation of the green economy and accelerate
the processes of decarbonization and energy transition (Lin, Bega, 2021). Indeed, one
of the recent trends in China’s economy is represented by the Green Belt and Road
Initiative, aimed at reaching environmental sustainability (Zhou et al., 2018; Belova
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and Egorycheva, 2020). Another similar term is Green Silk Road, and it presupposes
a heavy reliance on nuclear infrastructure projects in the BRI countries. Curiously
enough, other researchers also found a causal link between nations’ participation in
the Initiative and a decreasing amount of their CO, emissions in the long run. More-
over, nuclear power plays a great role in China’s quest for achieving carbon neutral-
ity by 2050, also expressing itself in internal implications (Mallapaty, 2020). At the
same time, geopolitical implications of such development described in the literature
are sometimes connected with the criticism of China’s endeavors, especially in terms
of equity (Harlan, 2021).

As it is demonstrated by one of the studies utilizing Monte Carlo simulation, re-
gardless of the scarcity of publicly available information, China is one of the nation’s
developing cutting-edge technologies, including modern Generation III+ reactors with
12 completed projects by mid-2021, whereas further prospects seem quite promising
(Wealer et al., 2021).

Chinese scholars themselves underscore the speed at which nuclear technology
has been developing in the country (Xu et al., 2018). They nonetheless claim that the
competitiveness of nuclear power compared to other energy sources is likely to be “a ma-
jor problem” in the short-term period, which is mainly connected with the noticeable in-
vestment costs. At the same time, the researchers draw a conclusion that thanks to the in-
troduction of the third-generation reactors and possible funding through clean technology
revenue atomic energy will pay off in the long run in the low-carbon transition process.

In a report for Center for International Private Enterprise, Chen Bing-Ming high-
lights the fact that the collaboration within BRI is held on a bilateral basis (Chen,
2021). The positive sides for recipient countries include access to eco-friendly tech-
nologies and comparatively low costs, the drawbacks being public pressure against
nuclear power and/or China’s rising influence.

Russian scholars and commentators have also offered their takes on this prob-
lem, which is quite understandable given Russia’s role on the nuclear market and its
special relations with China in this regard. Examining the diverse pool of Chinese
reactors, A. Goncharuk claims that Westinghouse has won the battle for China against
Rosatom (Goncharuk, 2012). Still, the author expresses well-grounded criticism as to
Beijing’s nuclear planning, reasonably pointing out that China’s nuclear strivings cap-
tured in the CCP documents are often ahead of its real capabilities.

V.B. Kashin, a prominent Russian sinologist, together with his colleagues
pays attention to the fact that nuclear power is perceived as a renewable source of
energy in China (Kashin et al., 2021). As far as the 13" 5-year Plan (2016-2020)
is concerned, while new nuclear facilities — including power reactors — have been
introduced extensively, the performance targets in have not been met in their en-
tirety. Regarding the 14™ Plan, it is symptomatic that atomic energy development is
envisaged in the context of “green economy”, considering the decarbonization trend
and net zero goals.

Overall, recent developments (from BRI on out to geopolitical shift and
exacerbation of U.S.-China rivalry) and their impact on China’s role on the nuclear
market have not yet been fully conceptualized in scholarly literature. While it is
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painstaking to cover all the named aspects, this paper is an attempt to fill the gap in
understanding the prospects of institutionalizing Beijing’s bid at entering the global
nuclear market.

Methods

General scientific methods are actively utilized in this study: analysis and syn-
thesis, induction and deduction, extrapolation and interpolation. Assessments and
analyses by international researchers are presented in the Literature review section,
which enables to see the scope of coverage offered by the existing studies. Apart from
that, in the Results section the author understandably resorts to elements of statisti-
cal and comparative analysis to reveal the most promising areas of development for
China’s nuclear sector. As such, the statistical data, readily available from the open
sources, is presented in the form of tables in the chronological order, thus disclosing
the underlying trends in Beijing’s atomic industry since 2015. Scenario analysis is also
of assistance in predicting the conceivable trajectories in the near future, contingent
upon the circumstances. While it is vital to admit that using political economy as a
theoretical framework for studying the problem would be most beneficial, the limita-
tions of the paper make it possible to unveil the full potential of this school of thought
in the future work.

Results
China’s internal nuclear market:
state of the art

China is generally regarded as one of the most prominent regional and global
drivers of atomic energy given the significant pace of the country’s nuclear power
market expansion. Historically, Chinese atomic industry was created in the 1950s
thanks in no small part to the Soviet assistance, being predictably linked with the
establishment of a military nuclear program at first. NPPs were largely connected
to the grid starting from the 1990s. Regarding the legal framework in terms of nu-
clear non-proliferation, China has remained one of the parties to the 1968 Treaty
on the Non-Proliferation of nuclear weapons as a nuclear-weapons-state (Abe,
2020), having signed a voluntary offer safeguards agreement with the IAEA given
its status.

The role of the “world’s factory” China has been playing in the recent
decades explains the urgent need for stable and predictable energy sources, as
atomic power helps to meet sharp energy demand predetermined by industrial
development (Reshetnikova, 2020). The green economy trend and the goal of
decreasing greenhouse gases emissions also shapes China’s energy policy direct-
ed at lowering the country’s dependency on fossil fuels. From a historical point
of view, coworking with Russia and other leading states in atomic energy was
of great assistance for Beijing in the development of its nuclear industry thanks
in no small part to the impressive, accumulated experience and extensive use

172 ECONOMIC INTEGRATION AND GLOBALIZATION



Toponuun I’ B. Bectuuk PYJIH. Cepusi: OxoHomuka. 2022. T. 30. Ne 2. C. 168-178

of reverse engineering. China, one of the five official nuclear-weapons-states,
developed an advanced closed nuclear fuel cycle together with radioactive waste
management capabilities as well as nuclear waste disposal capacity (Xia et al.,
2021). As a result, China reportedly already replaced France as world’s second
largest producer of energy'.

The two companies dominating the market in China are CNNC, China
National Nuclear Corporation, primarily operating nuclear power plants in the
northeast of the country, and CGNPG, or China General Nuclear Power Group,
responsible for the NPPs located in the southeast part of the republic. The ma-
jority of Chinese NPPs are situated along the seaside, which can be attributed to
the fact that in modern reactor designs (including the VVER (The water-water
energetic reactor) family developed by Rosatom) water acts both as a coolant
and a moderator.

According to various authoritative sources, China now has around 50 nu-
clear power reactors operating on its territory. They account for approximately
51 GW of atomic energy, while it is planned to reach the figure of as much as
70 GW by 2025 and an overwhelming 200 GW by mid-2030s. Talking about
relative indicators, the share of atomic power in China’s nuclear mix has also
been increasing recently, being around 5% in 2021. Nuclear power has only been
surpassed in China by renewables from the growth rate per annum point of view
in 2009-20192.

Table 1 illustrates steady growth shown by the China’s nuclear energy sector
lately. It should be noted that there is still some potential of furthering the share of
atomic power in the mix in the short- and mid-term perspective.

Table 1
Share of nuclear power in China’s energy mix
Year 2015 2016 2017 2018 2019 2020
Nuclear power share, % 3.04 3.60 3.95 4.33 4.88 4.94

Source: Country Nuclear Power Profiles — China 2020. IAEA Country Nuclear Power Profiles. Retrieved June

10, 2021, from https://cnpp.iaea.org/countryprofiles/China/China.html; China’s SNTPC Nuclear Power
Development Report The Country Builds its Own Capacity Retaining Global Leadership for Many Years. Retrieved
June 10, 2021, from http://finance.people.com.cn/n1/2021/0418/c1004-32080738.html.

I Retrieved June 10, 2021, from China Overtook France in Nuclear Power Generation. World
Nuclear Industry Status Report. URL: https://www.worldnuclearreport.org/China-Overtook-France-in-
Nuclear-Power-Generation.html

2 Statistical Review of World Energy — 2021. BP. Retrieved June 10, 2021, from https:/www.
bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/
bp-stats-review-2021-china-insights.pdf
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In absolute terms, China’s nuclear power capacity has also exposed quite im-
pressive an increment. Table 2 contains figures signaling that this indicator has almost
doubled within several years.

Table 2
Operable nuclear power capacity in China
Year 2015 2016 2017 2018 2019 2020
Reference unit power, MWe 26,754 31,364 34,494 42,838 45,498 47,508

Source: Nuclear Power in China, World Nuclear Association. Retrieved June 10, 2021, from https://world-
nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-power.aspx.

With these statistics in mind, it is not difficult to find substantiation for China’s
intentions on entering the global nuclear market. Multiple reactor designs® that have
been implemented domestically, research and development efforts, as well as geo-
political endeavors are the most significant factors prompting Beijing to make its entry
on the international nuclear technology market.

BRI as a Framework for China’s Exports
on the Global Nuclear Market

The Belt and Road Initiative, an extensive complex of infrastructure develop-
ment projects, includes several undertakings in the energy realm. Moreover, this area
is regarded as the key part of the format. Geographically, the BRI is not confined to
Asia and extends to other parts of the world, counting Africa.

Even more than that, given the development of a solid and diverse nuclear fuel
cycle infrastructure and technological capacity, China could fill the market niche which
appeared after the bankruptcy of Toshiba’s Westinghouse (previously jointly owned by
the U.S. and Japan) and restructuration of Areva (France) to Orano.

The relevance of BRI consists in institutionalization of China’s economic poli-
cies through creating state-supported companies. As such, China Marine Nuclear Pow-
er Development Co, capitalized at RMB 1 billion, was established in 2017 within the
BRI for the purpose of funding nuclear power development projects.

By 2018, China secured agreements to build nuclear power reactors in more than
10 countries, among them were also European states, such as the United Kingdom and
Romania. CAP1000 and Hualong One are the two reactor designs that China plans to
export widely, both are improved versions of imported reactor designs. It is projected
that by 2030 30 power units be built globally. With regards to China’s visible inclusion
in multiple international formats (BRICS, SCO), it is important to look at how Beijing

* Review of Nuclear Industry in 2021: Nuclear Renaissance after Carbon Neutrality,
CGN vs. CNNC vs. SPIC. Retrieved June 10, 2021, from https://pdf.dfcfw.com/pdf/H3
AP202107021501285829 1.pdf?1625221757000.pdf
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assesses the opportunity to use its vast network of international connections for ensur-
ing its position on the world nuclear market.

Theoretically, SCO could also represent one of the potential frameworks for
cooperation between China and regional powers in the nuclear sphere. In accordance
with the SCO Development Strategy until 2025, the idea of collaboration in the peace-
ful use of atomic energy is raised only once in the section entitled “Political Coopera-
tion”, whereas security challenges related to nuclear nonproliferation are described in
more detail. The Energy Club under the SCO aegis was established to empower the
cooperation in the energy sector among the member states (which also includes nucle-
ar power by definition).

The outlook on interaction of the SCO countries in nuclear power is heavily
dependent on their technology options. The Central Asian non-nuclear-weapons-states,
with quite humble ambitions in terms of nuclear power introduction and united by a
nuclear-weapons-free-zone under the so-called Semipalatinsk Treaty hardly express any
actual demand for the construction of NPPs, regardless of minor exceptions. India and
Pakistan, as de facto nuclear-weapons-states not having joined the NPT, have nevertheless
developed indigenous civilian nuclear programs. A certain dichotomy presents itself in
this respect, since India is strengthening its ties in the nuclear dimension with Russia
based on political motives, and the Kudankulam NPP is the most vivid example. At the
same time, Pakistan acts as a recipient of nuclear technology from China. As far as the
two official nuclear powers within the SCO are concerned, both China and the Russia
have a lot to offer other member states when it comes to nuclear fuel cycle. Beijing and
Moscow have been collaborating closely in the peaceful use of atomic power, and this
synergy is underpinned by several bilateral documents (Golobokov, 2015). Still, there
is a probability of the two countries entering into competition with each other on the
regional and global nuclear market — unless they agree on sharing it based on the “Divide
et impera” principle, most likely in an informal manner.

As is demonstrated in Table 3, the scope of China’s reactors currently exported
is limited to Pakistan. The content of the table is only exhausted by operating Chinese
reactors and those under construction in this country, according to World Nuclear As-
sociation.

Table 3
China nuclear reactors under construction in Pakistan

NPP units Reactor type Company (as ofs|:1ai:ju-s2021 )
CHASNUPP-38&4 CNP-300 CNNC Operating
KANUPP-283  HPR-1000 (HualongOne) ~ CNNC Unit 2 s connected to the grid,

Unit 3 is under construction

Source: China Nuclear. World Nuclear Association. Retrieved June 10, 2021, from https://world-nuclear.org/
information-library/country-profiles/countries-a-f/china-nuclear-power.aspx
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All the more, as exemplified by A. Gu and X. Zhou, Pakistan represents one
of the most interesting case studies in terms of joint energy projects within the BRI
(Gu A., Zhou X. 2020). At the same time, nuclear power only accounts for a minor
term of the overall equation, while cooperation between China and Pakistan in tradi-
tional hydrocarbon energy sources and renewables appears more significant.

As such, Asia-Pacific, widely understood, forms the spatial core of interest for
China as an aspiring exporter on the nuclear technology market. Even so, Beijing’s
nuclear export capabilities in terms of geographical footprint do not visibly end here.
BRI, as a transregional project, is aimed at channeling China’s assertiveness on the
global energy market, and nuclear power is one of the most striking showcases for that
matter.

Conclusion

This paper argues that the BRI project represents the most suitable out of all
existing frameworks for China directed at exporting Beijing’s nuclear technology. It
can be viewed as an attempt to institutionalize China’s growing ambitions to become
one of the global leaders on the international nuclear market. Closed nuclear fuel cycle
technology and capacity to recycle spent nuclear fuel (even if inferior to that of Russia)
are among China’s competitive advantages. It is no wonder that China concentrates
in the first place on cooperation in the nuclear field with its allies in the Asia-Pacific,
but without limiting itself to this region exclusively. Non-nuclear-weapons-states in
Central Asia, participating both in the SCO and BRI, hypothetically could count on
China’s technical assistance in peaceful use of nuclear technologies. However, defi-
cit of political will and an overloaded security agenda in the mentioned subregion
diminishes the possibility of creating NPPs here, at least anytime soon. Among the
problems China is likely to encounter entering the global nuclear market are the tough
competition, market tightness, as well as uncertainty on the part of potential stake-
holders (oftentimes linked with political and even cultural apprehensions). Another
issue is tangible dependency on uranium purchased from Kazakhstan and Namibia,
which forces Beijing to concentrate on ensuring its long-term supplies of nuclear fuel.
Besides, one should keep in mind that it is ostensibly more problematic to enter the
already occupied market niche.

Unsurprisingly, nuclear industry is controlled — or at least regulated — by the state
in most countries, and China is, naturally, no exception. On the flip side of the coin,
corporations retain their role in the generation of nuclear energy and have their say in
negotiations with international partners. One can conclude that Beijing’s relationship
with Russia (specifically with Rosatom), will determine its position on the international
nuclear market. It will most likely be expressed in a whimsical blend of cooperation
and competition, as both parties will balance between their national and corporate in-
terests and pursuance of good-unneighborly partnership.

The recent developments in Ukraine only contribute to this possible cohesion,
particularly given the fact that even the Western countries are so far (as of mid-March
2022) reluctant to impose any serious sanctions on Rosatom. Washington’s depen-
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dence on the uranium fuel imported from Russia is one of the most serious factors
in this case. Other large players, including both global actors, such as U.S., Canada,
France, and regional stakeholders (South Korea) are to be taken heed of as well.

In general, it is possible that the interrelation between Russia and China will
develop in accordance with one of the following two scenarios. The first of them is
built around, first and foremost, collaboration, such as joint projects in China and —
most optimistically — in third countries, advanced R&D projects, whereas adopting
further intergovernmental agreements would not be out of the question, too. The second
scenario is related with the parallel development of Russian and Chinese undertakings
in multitudinous nations of the Asia-Pacific, without immediate stiff competition, but
with a clear distinction of the influence areas (which is also unlikely to prevent Russia
from fulfilling its obligations as to the Tianwan and Xudapu NPPs). It is also not
improbable that some separate elements of the two scenarios could be intertwined in
a fanciful manner.

As it has been shown, China’s nuclear industry follows the evolvement pattern
which is directed from saturating the receptive internal market to extrapolating its
nuclear technology internationally. Given that inference, it is possible to outline the
prospects of China’s global nuclear market entry based on its domestic development.
As stated in the 14th Five-Year plan, the government will focus on increasing its
nuclear capacity by 40% during the five years. Thus, it is admissible to hypothesize
that it will have an influence on China’s intent on expanding its global outreach on the
nuclear market.
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