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Abstract. Intensification of geopolitical instability has fundamentally reconfigured the structural
foundations of Sino-Russian energy cooperation. Confronted with unprecedented Western financial
sanctions and supply chain disruptions, bilateral cooperation has undergone a fundamental transition
from simple quantitative expansion toward building institutional resilience. Through a comprehensive
analysis of empirical data, including trade dynamics and joint project structures, this study reveals a
system of three complementary and synergistic mechanisms underpinning this structural transformation:
1) strategic reconfiguration of infrastructure; 2) innovative instrumentalization of settlement mechanisms;
3) institutionalized integration based on equity participation. The development of pipeline networks,
such as the Power of Siberia, and Arctic liquefied natural gas (LNG) projects has not only diversified
supply sources but also driven a strategic redistribution of global energy flows, effectively mitigating
geopolitical risks associated with traditional transit routes. The Renminbi payment system has evolved
from a crisis-response tool into a complete, institutionalized financial infrastructure; its share in energy
settlements has grown, effectively hedging sanction risks and systematically reducing reliance on the US
dollar system. In strategic projects like Yamal LNG and Arctic LNG 2, the Chinese side, through tiered
equity participation models, has secured shared governance and internalized risks, elevating the level of
cooperation from transactional relationships to strategic co-management. The research demonstrates
that these interlocking mechanisms successfully convert external pressure into internal structural
resilience, collectively establishing an independent Arctic—Northeast Asia energy corridor. This study
provides a replicable analytical model and practical paradigm for emerging economies confronting
geopolitical fragmentation, illustrating how infrastructure sovereignty, currency instrumentalization
and co-governance architectures offer a viable alternative pathway for constructing a more resilient
energy security system independent of US dollar hegemony. The findings are of interest to corporate
executives involved in China—Russia energy cooperation and to academic researchers studying
international energy cooperation within a shifting geopolitical landscape.
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AHHOTaIMA. YCUJIeHNE TeOTIOUTUIECKON HeCTAOMILHOCTH (hyHIAaMEHTAIBHO TTEPECTPOMIIO CTPYK-
TYpHBbIE OCHOBBI KUTalCKO-POCCUIICKOTO IHEPTeTUYECKOTo coTpynHuuecTBa. Ilepen auiom Gecrpe-
LIEICHTHBIX 3amaaHbIX (DMHAHCOBBIX CAHKIIMI M COOEB B LIEMOYKaX MOCTABOK JBYCTOPOHHEE COTPY/I-
HUYECTBO OCYIIECTBUJIO (PYHIAMEHTAJIbHBIN MEepexoi OT MPOCTOr0 3KCTEHCUBHOIO PACIIMPEHUS K
MOCTPOCHUIO MHCTUTYLIMOHAJIBHOW yCTOHYMBOCTU. Ha OCHOBE KOMIUIEKCHOIO aHajiu3a 3MITUPHU-
YeCKMX MAHHBIX, BKJIOYas TMHAMUKY TOPTOBJM M CTPYKTYPbl COBMECTHBIX MPOEKTOB, B JAHHOM
WCCNIeIOBAaHUM PACKpPBIBAeTCS CHCTeMa TPeX B3aWMOIOTIONHSIOMNX U CUHEPTeTUIeCKMX MeXaHW3-
MOB, JIeXKallliX B OCHOBE 3TOI CTPYKTYypHOU TpaHchopMaluu: 1) cTpaTernyeckoil peKoHpurypamuum
MHOPACTPYKTYPhI; 2) MHHOBALIMOHHOW MHCTPYMEHTATU3AMU PACUETHBIX MEXaHU3MOB; 3) MHCTU-
TYLIMOHAJILHOM MHTETpallMu Ha OCHOBe JoJsieBoro yyactusi. Co3gaHue TpyOOTIPOBOAHBIX CeTeil, Ta-
knx Kak «Cwia Cubupun», n peaaus3alusi apKTUIECKUX TTPOEKTOB MO CXKUKEHHOMY MPUPOIHOMY Tazy
(CIITI) He TonbKO nUBEpCUMUIIMPOBATN UCTOYHUKHU MOCTABOK, HO U MPUBEJIM K CTPATErHYECKOMY
repepacrpeie;IeHUIo TJI00aTbHbIX SHEPTETUUYECKUX IMOTOKOB, 3((MEKTUBHO MUHUMU3HUPYST TEOTIOTN-
TUYEeCKHe PUCKU TPAIMIIMOHHBIX MapipyToB. [lnarexHas cucTtemMa B I0aHSIX BOJIOIMOHUPOBAJIA U3
MHCTPYMEHTA pearupoBaHUsl Ha KPU3UC B MOJHOLIEHHYIO MHCTUTYLIMOHAIBbHYIO (DMHAHCOBYIO UH(bpa-
CTPYKTYpY; €€ JOJsl B pacueTax 3a SHEPrOHOCUTENM BO3POCJa, YTO MO3BOJIWIO d(PGHOEKTUBHO XeIKU-
pOBaTh CAaHKIIMOHHBIE PUCKU U CUCTEMHO CHU3UTh 3aBUCUMOCTb OT JIOJUTApOBOIi cucTeMbl. B cTparte-
rmYecKnX npoekrax, Takux Kak «SAman CIII» u «Apkruxk CIIT" 2», kuTalickasi CTOpoHa 4yepe3 MOIeIN
CTYTIEHYATOTO MOJIEBOTO YUacTusl obecreunia COBMECTHOE yIpaBieHWe U WHTePHATU3AIlMIO PUCKOB,
MOJHSIB YPOBEHb COTPYAHMYECTBA C TPAH3aKIIMOHHOTO 10 YPOBHSI CTPATErMUeCKOro COYMpaBIeHUS.
HccrnenosaHue mokasbiBaeT, YTO 3TU B3aMMOCBSI3aHHbIE MEXaHU3MBbI YCIIEIIHO MTPeoOpasyloT BHElll-
Hee JaBJieHHWEe BO BHYTPEHHIOI CTPYKTYPHYIO YCTOMUMBOCTb, COBMECTHO (hOPMUPYSI HE3aBUCHUMBIN
sHepreTuyeckuii Kopunop «Apkrtuka — CeBepo-BocTouHas Asusi». JlaHHOe uccienoBaHue mpeiara-
€T BOCIIPOM3BOIMMYIO aHATTUTUYECKYIO MOJIE/Ib U TIPAKTUYECKYIO MapaaurMy it CTpaH ¢ (popMupyo-
IIUMCST PBIHKOM, CTATKMBAIOIINXCS C TEOTOJUTUIECKON (DparMeHTaleil, HarjssqHO 1eMOHCTPUPYS,
Kak MHQPACTPYKTYPHBIN CYBEPEHUTET, MHCTPYMEHTAIN3AIIUS BATIOTHI U apXUTEKTYpa COBMECTHOTO
yMpaBieHUs OTKPbIBAIOT KM3HECITOCOOHBIN albTePHATUBHBIN MyTh 7151 TOCTPOEHUsT OoJiee yCTOMUM-
BOI CUCTeMBbI 3HEPTeTUYECKOI Oe30macHOCTH, He3aBucUMoil oT reremoHun aojutapa CILIA. Tlomy-
YEHHBIC Pe3yJIbTaThl MPENCTaBJSIOT MHTEPEC ISl PYKOBOAWTENCH KOMITAHUI, YIaCTBYIOIIUX B 3HEP-
reTuyeckoM cotpynHudectBe Kuras u Poccuum m mist akageMuyeckux uccienoBaTesieil, n3ydarnmx
BOITPOCHI MEXIYHAPOTHOTO JHEPreTUYECKOTO COTPYTIHUUYECTBA B MEHSIIOMICICS TeONMOJIMTUYECKOM
00CTaHOBKE.

KiroueBsbie ciioBa: reonouTuyeckasi HeCTaOUIbHOCTb, KUTACKO-POCCUICKOE IHEPreTUYECKOe
COTPYIHMYECTBO, Pa3BUTHE MHGPACTPYKTYPHI, paCUeTHBIE MEXaHU3MBI, JTI0JIEBOE COTPYIHUIECTBO

Jast murupoBanua: Jloit Jlunnu, Tysukosa JI.A. (2026) CTpyKTypHbIe U3MEHEHMST B KMTAiCKO-
POCCHUIICKOM 3HepreTnyeckoMm cotpymaHudyectse. 7T-Economy, 19 (1), 106—117. DOI: https://doi.
org/10.18721/JE.19105

Introduction

Energy cooperation and interaction are closely linked to the geopolitical interests of major energy
powers and current international events. The escalation of the Russia—Ukraine conflict in 2022 trig-
gered unprecedented financial and technological sanctions by Western countries against Russia, lead-
ing to structural disruptions in the global energy trading system [1]. The resulting sharp contraction
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of the European market forced Russia to strategically reorient its energy exports “eastward”, mak-
ing Sino-Russian energy cooperation a key variable in the ongoing geopolitical restructuring [2, 3].
Against this backdrop, bilateral energy trade not only remained unimpeded but achieved significant
counter-trend expansion [4, 5]. In 2024, China’s crude oil imports from Russia reached 108 million
tons, a year-on-year increase of 19.6%; pipeline natural gas deliveries amounted to 31 billion m?; and
liquefied natural gas (LNG) imports climbed to 8.6 million tons — all reaching historic highs [6]. This
growth momentum indicates that bilateral cooperation has moved beyond simple quantitative expan-
sion and is undergoing a profound structural transformation. This transformation benefits not only
from the resilience of key infrastructure projects such as the Power of Siberia pipeline and the Yamal
LNG project but also directly stems from the application of innovative mechanisms such as Renminbi
(RMB) settlement [7, 8].

The object of this study is the mechanisms underlying the structural transformation of Sino-Rus-
sian energy cooperation against the backdrop of geopolitical crisis. The research focuses on three
synergistic mechanisms that form the basis of this transformation: infrastructure restructuring, set-
tlement mechanism innovation and equity-based institutional integration. The main purpose of this
study is to systematically reveal how the above-mentioned mechanisms jointly build the structural
resilience of Sino-Russian energy cooperation. To achieve this purpose, the following tasks are set:

* to clarify the phased evolution of the “sanctions discount” mechanism in crude oil trade and the
changing dynamics of its arbitrage space;

* to analyze how the infrastructure expansion of pipeline natural gas and Arctic LNG projects dri-
ves the strategic realignment of energy flows;

* to evaluate the evolution of the RMB settlement mechanism from a crisis-response tool into an
institutionalized financial infrastructure and to assess its role;

* to elucidate the transformation in governance models achieved through specific equity struc-
tures in Arctic energy projects;

* to comprehensively demonstrate how the synergy of these three mechanisms converts external
geopolitical pressure into internal structural resilience.

Literature review

The geopolitical crisis emanating from the Russia—Ukraine conflict has been identified in aca-
demic literature as a catalyst for profound global realignments [9, 10]. Research indicates that such
crises not only trigger a restructuring of global energy supply routes [11] but also exert far-reaching
impacts on the world economy [12] and expose vulnerabilities within global energy supply chains [13].
More profoundly, this episode has starkly illuminated the complex and interdependent relationship
between geopolitics, geo-economics and energy resource distribution [14]. The stringent sanctions
regime imposed by Western nations serves as a prime example [15], directly causing a precipitous de-
cline in Russia’s LNG exports to Europe while simultaneously accelerating its strategic pivot towards
Asian markets [16, 17]. This empirical observation aligns with the theoretical arguments of scholars
[16, 18], who posit that the Russia—Ukraine crisis is, at its core, a manifestation of the intricate in-
terplay between established energy trade patterns and geopolitical maneuvering [18]. Furthermore,
fundamental imbalances in energy supply and demand are themselves recognized as a potent source
of geopolitical risk [19].

Regarding the socio-economic consequences of such conflicts, a consensus exists within the lit-
erature that geopolitical strife transmits devastating geo-economic shocks through multiple channels,
including significant social welfare losses [20, 21], spikes in global commodity prices [22, 23] and
pervasive inflationary pressures [24].

The theoretical underpinnings of this study are partially rooted in Transaction Cost Economics
(TCE), which provides a framework for understanding how firms and states mitigate institutional
uncertainty. TCE suggests that the hazards arising from sanctions can be alleviated through long-term
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contracts, which lock in prices and volumes via credible commitments to reduce opportunism, and
through equity-based collaborations, which internalize risks by sharing residual control rights [25]. This
theoretical lens is clearly reflected in the Sino-Russian context, where the deepening of long-term part-
nerships in energy has been institutionalized through equity cooperation in major projects like Yamal
LNG, Arctic LNG 2 and the Rajin Port logistics hub, significantly enhancing supply stability.

Concurrently, the financial dimension of energy trade has undergone a pivotal transformation.
The move towards dedollarization, with over 40 countries exploring cross-border local currency set-
tlement, finds a critical testing ground in Sino-Russian energy trade [26]. From the perspective of en-
ergy financialization, the rising share of RMB settlement is not merely a technical shift but a strategic
extension of institutional power through the pursuit of pricing influence [27]. A stable RMB exchange
rate enhances its attractiveness as a reliable invoicing currency, gradually eroding the financial risks
associated with a dollar-dominated system.

Lastly, the physical infrastructure of energy trade is itself a subject of geopolitical analysis [28].
Scholars [27] argue that pipeline networks are tangible embodiments of geopolitical power, essentially
representing an extension of territorial control [29]. The strategic preference for “direct connection”
pipelines that bypass transit countries underscores how infrastructure is leveraged as a tool to consoli-
date supplier dominance and mitigate third-party political risks [30], a dynamic clearly evident in the
negotiations over the proposed Power of Siberia 2 pipeline’s route.

By integrating insights from these diverse yet interconnected strands of literature — covering the
geopolitical economy of conflict, the theory of institutional risk management, the financialization of
energy and the geopolitics of infrastructure — this review establishes a comprehensive framework for
analyzing the tripartite synergistic mechanisms (infrastructure, settlement, equity) driving the struc-
tural evolution of Sino-Russian energy cooperation.

Methods and materials

This study adopts empirical research, integrating quantitative trend analysis, typical case studies
and mechanism analysis. By examining data on the scale, pricing and structure of Sino-Russian energy
cooperation from 2020 to 2024, it reveals evolutionary trends. Key projects such as Power of Siberia
pipeline and Yamal LNG are selected for in-depth case analysis to illustrate the transformation of
cooperation models. Within a theoretical framework, the study systematically analyzes the synergistic
mechanisms among infrastructure, settlement mechanisms and equity governance to demonstrate the
pathway for building structural resilience.

The materials and data used in this analysis are primarily sourced from the following channels:
energy trade data are obtained from the International Energy Agency (IEA)', National Bureau of Sta-
tistics of China? and the General Administration of Customs of the People’s Republic of China?®; data
and policy references related to RMB settlement are derived from the People’s Bank of China*, the
State Administration of Foreign Exchange’ and publicly available research reports; information on
the equity structures and agreement terms of specific cooperation projects is drawn from the annual
reports of PAO Novatek, publicly disclosed documents of Chinese participating enterprises, as well as
project agreements and announcements officially released by China and Russia.

IEA — International Energy Agency. [online] Available at: https://www.iea.org [Accessed 05.02.2026].

2 National Bureau of Statistics of China. [online] Available at: https://www.stats.gov.cn/english/ [Accessed 05.02.2026].

* China Customs. [online] Available at: http://english.customs.gov.cn [Accessed 05.02.2026].

4 People's Bank of China (PBOC). [online] Available at: https://www.pbc.gov.cn/english/130437/index.html [Accessed 05.02.2026].
5 State Administration of Foreign Exchange. [online] Available at: https://www.safe.gov.cn/en/ [Accessed 05.02.2026].
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Results and discussion

Restructuring of energy trade scale

Crude oil: The phased evolution of the sanctions discount mechanism

Between 2020 and 2024, Russia’s crude oil imports to China overall showed an upward trend with
an average annual growth rate of 6.9%, except for a temporary decline in 2021 due to OPEC+ produc-
tion cuts. This reflects China’s forward-looking strategy in strategic energy reserves (Table 1).

Table 1. Evolution of import volume and price mechanism
of crude oil from Russia to China, 2020—2024

Year Import Volume (MT) | Import Value (USD Billion) | Unit Price (USD/bbl) | Premium/(Discount) vs Brent
2020 83.44 27.69 45.27 +3.31
2021 79.64 40.54 69.44 —1.42
2022 86.24 58.58 92.68 —6.36
2023 107.02 60.70 77.38 —5.30
2024 108.47 62.59 78.72 —4.78

Source: International Energy Agency, National Bureau of Statistics, General Administration of Customs

The evolution of the pricing mechanism exhibits a three-phase characteristic.

The first phase occurred during the pandemic period (2020—2021). In 2020, the average Brent
crude price was USD 41.96 per barrel, while the average landed price of Russian oil in China was
USD 45.27 per barrel, representing a premium of USD 3.31 over Brent. This was primarily driven
by reliance on established transportation routes and infrastructure rigidity. In 2021, influenced by
OPEC+ production cuts and adjustments to long-term contract pricing terms, the price differential
shifted from a premium to a discount, narrowing to USD 1.42 (meaning Russian oil was priced USD
1.42 per barrel below Brent).

The second phase was the sanctions premium period (2022). The average price of Russian oil
reached USD 92.68 per barrel, at a discount of USD 6.36 to Brent. This was mainly due to freight
premiums from the “shadow fleet”, costs related to insurance and compliance risks, and frictions in
the payment system.

The third phase marks the price cap era (2023—2024). In 2023, the G7 implemented a price cap
policy on Russian oil, causing the free on board (FOB) price of Russian oil to fall to USD 62.59 per
barrel. The landed price in China was USD 77.38 per barrel, still enjoying a discount of USD 5.30. By
2024, this discount further narrowed to USD 4.78, primarily because expanded re-export trade from
India diluted bargaining leverage. During this phase, long-term contracts transformed sanctions risk
into a tool for discount arbitrage, but the expansion of third-party evasion mechanisms is gradually
compressing arbitrage opportunities.

Natural gas: Infrastructure-driven transformation of the supply structure

Between 2020 and 2024, the share of pipeline gas imports from Russia to China surged from 6.36%
to 38.1% (calculated based on data under HS code 271121 from the General Administration of Cus-
toms), making Russia China’s largest pipeline natural gas supplier, replacing Turkmenistan. This struc-
tural shift was primarily driven by the systemic expansion and strategic reconfiguration of infrastructure
capacity (Fig. 1).

As of 2024, the cumulative gas transmission volume of the Power of Siberia pipeline has reached
82 billion m3. The “Eastern Redirection” initiative launched in 2022 enabled it to absorb a redirected
volume of 65 billion m? per year originally destined for Europe. At the same time, the Far Eastern
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Fig. 1. Evolution of China’s natural gas import structure from Russia, 2020—2024

Pipeline project is scheduled for completion in 2026, which will secure a stable gas supply of 10 bil-
lion m? per year from Sakhalin, reshape Northeast Asia’s energy supply landscape and establish a
multi-source supply corridor linking the Arctic and Northeast Asia. On the Sino-Mongolian border,
the Power of Siberia 2 project has encountered delays due to disagreements over transit fees through
Mongolian territory. China insists on a direct connection route, reflecting a strategic trade-off be-
tween infrastructure control and geopolitical risk management (Table 2).

Table 2. China-Russia key natural gas pipeline infrastructure indicators and strategic functions, 2024

Pipeline Name Key Metrics Strategic Significance

. . Significantly increased the proportion
o Cumulative transmission: . . .
Power of Siberia e 3 of pipeline gas imported from Russia
82 billion m? (2024) . .
to China over a five-year period

Reshape Northeast Asia’s energy supply

Far E Pipeli Te ly of 10 billi 3 . Lo
(oncon omstration) | oo bom Sobylin Q026 landscape and establish a diversified
y Arctic—Northeast Asia supply corridor
China’s insistence on a direct connection
Heightened geopolitical risks underscores its strategic emphasis

Power of Siberia 2 . . . . C
W in the Mongolian section on infrastructure control and avoiding

potential third-party interference

Source: International Energy Agency, General Administration of Customs, Ministry of Energy of Russia

In terms of LNG (Fig. 1), the proportion of China’s imports from Russia in 2024 accounted for
11.33%, with a growth rate significantly lower than that of pipeline gas. The primary reason is that the
tiered pricing clauses for pipeline gas have locked in long-term prices notably lower than spot prices,
thereby suppressing the price premium for LNG. Arctic projects, meanwhile, exhibit a dual effect: the
Yamal LNG project, through China’s 29.9% equity stake, secures a long-term supply guarantee of
6 million tons per year, whereas the Arctic LNG 2 project has faced a construction delay of up to two
years due to embargoes on critical modules by Europe and the United States.
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Coal: Diminishing marginal returns from sanction-driven gains and structural bottlenecks

In 2022, following the European ban on Russian coal, China’s coal imports from Russia surged to
67.32 million tons, a year-on-year increase of 26%. In 2023, the share of Russian coal in China’s total
coal import value rose to 26.5%, with volume reaching 78.92 million tons. However, imports declined
to 62.18 million tons in 2024, reflecting a trend of diminishing marginal returns from sanction-driven
gains (Table 3).

Table 3. Scale and structural changes in China’s coal imports from Russia, 2020—2024

Year | Import Volume (million tons) | Import Value (billion USD) | Average Price (USD/ton) T(S)?:lr;n(:;ocrltﬁ;l’;'je
2020 3955 3.47 50.1 18.2%
2021 5346 7.83 146.5 23.6%
2022 6732 14.92 221.6 28.9%
2023 7892 13.15 166.7 26.5%
2024 6218 10.35 116.4 20.1%

Source: National Bureau of Statistics, General Administration of Customs

This decline is driven by three structural bottlenecks. First, logistical capacity has peaked: in 2023,
the annual handling capacity of Russia’s Far Eastern ports reached 110 million tons, with a utiliza-
tion rate as high as 98%, while competition from countries such as India further pushed up shipping
costs. Second, the quality disadvantage of Russian coal has become increasingly evident — its average
sulfur content is higher than that of mainstream Australian coal, raising end-user desulfurization
costs. Finally, although the FOB price of Russian coal has declined, dropping from USD 82 per ton at
Ust-Luga in 2022 to USD 65 per ton in 2024, the comprehensive landed cost under sanctions remains
high. The landed cost in China still reached USD 110.9 per ton, eroding its price advantage.

Instrumental role of settlement mechanisms

The profound transformation in the scale and structure of China—Russia energy trade has been
critically supported by the innovation and instrumental application of settlement mechanisms. Faced
with a complex geopolitical environment and pressure from Western financial sanctions, the restruc-
turing of the settlement system has not merely involved technical changes in payment methods — it
has served as a strategic tool to convert potential trade obstacles into structural resilience in coopera-
tion, thereby directly enhancing the security and stability of energy supply.

The evolution of settlement mechanisms has exhibited clear phased leaps, closely aligning with
and supporting the expansion and structural optimization of energy trade.

In the initial phase (2020—2021), building on the signing of a bilateral local currency settlement
framework agreement, innovation in settlements primarily focused on pilot programs for specific cat-
egories such as natural gas. The expansion of the Cross-Border Interbank Payment System (CIPS)
and upgrades to bilateral settlement systems laid the foundation for further deepening. The share of
RMB settlement rose to 15—20%, covering key categories including crude oil and coal, preliminarily
reducing reliance on the US dollar (Table 4).

The critical turning point occurred in 2022, when the expulsion of major Russian banks from the
SWIFT system, a major geopolitical shock, forced an accelerated transformation of settlement mech-
anisms, underscoring their instrumental role as never before. The proportion of RMB settlement in
energy trade surged sharply to 60—70%, becoming the core payment method particularly in coal trade
affected by European sanctions and in rapidly growing pipeline natural gas trade. This effectively
mitigated the risk of payment channel disruptions and ensured the continuity of trade flows (Table 4).
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In the deepening and institutionalization phase (2023—2024), settlement mechanisms further
matured and expanded to cover all energy categories. Russia’s National Wealth Fund significantly
increased the share of RMB assets to 60%, providing deep monetary and credit support for energy
trade. The share of RMB settlement stabilized at over 85%, covering crude oil, LNG, electric power
and even new pipeline projects. A landmark development was the preparation for the establishment
of a China—Russia energy exchange, marking the transformation of the RMB pricing and settlement
mechanism from an emergency tool into an institutionalized, market-oriented core infrastructure.
This provides a predictable financial environment with reduced political interference for long-term
energy cooperation (Table 4).

Table 4. Phased evolution of RMB settlement in China—Russia energy trade, 2020—2024

Share of RMB . . . .
Year Settlement (Energy) Major Categories Milestone Events & Key Drivers
2020 <10% Pilot natural gas trade Signing of the Sino-Russian local currency
settlement framework agreement
2021 15-20% Crude oil, coal Expansion of the CIPS; upgrade
of bilateral settlement systems
. Expulsion of Russian banks from SWIFT;
2022 60-70% Coal, pipeline natural gas accelerated RMB adoption (geopolitically driven)
Crude oil, LNG, Russian National Wealth Fund
2023 80-50% electric power increased RMB assets to 60%
All categories (including Preparation for China—Russia Energy Exchange;
2024 >85% - L L . .
new pipelines) institutionalization of RMB pricing mechanisms

Source: People’s Bank of China, General Administration of Customs, State Administration of Foreign Exchange

In summary, the innovation and application of the RMB settlement mechanism have evolved be-
yond a mere payment function into a crucial strategic stabilizer and risk transformer within the struc-
tural reshaping of China—Russia energy trade. It has effectively hedged against external sanctions,
reduced transaction costs and uncertainties, and ultimately internalized as a core institutional force
driving the bilateral energy relationship toward a more independent, closely integrated and resilient
architecture — profoundly shaping the financial foundation of the Arctic—Northeast Asia energy cor-
ridor.

It should be emphasized, however, that while the settlement mechanism primarily mitigates pay-
ment disruption risks, it cannot fully absorb volatility in trade volumes resulting from physical bot-
tlenecks.

Future trends: From reactive cooperation to institutional integration

The structural transformation of China—Russia energy trade is entering a new phase characterized
by deep institutional integration. Building on the supply foundation established through scale re-
configuration and the financial support provided by settlement mechanisms, future cooperation will
extend beyond short-term sanction responses toward systematic institutional development, which is
primarily reflected in three strategic directions:

1-2) Pipeline Expansion and Route Diversification, building a networked infrastructure system.

In the short term, efforts will prioritize enhancing the gas transmission capacity of the Power of
Siberia pipeline to accelerate the filling of the supply gap left by the exit from the European market.
In the long term, a three-pronged approach will reconfigure energy flows between Asia and Europe:
the Arctic route will rely on Yamal LNG and Arctic LNG 2 to boost liquefied natural gas transmission
capacity and overcome delays caused by Western technology embargoes; the Far East will see the de-
velopment of integrated land-sea synergy, with the Far Eastern Pipeline, scheduled for operation in

113



4 PernoHanbHas n OoTpacneBad 3KOHOMUKa >

2026, securing natural gas supply from Sakhalin and forming a dual-channel system of “pipeline gas
+ LNG transshipment” together with the Rason Port Hub to weaken Japan’s regional pricing power;
and the direct-connect option for the Power of Siberia 2 pipeline, if implemented, would circumvent
third-country risks, though it requires balancing Mongolia’s transit fee demands with the pipeline’s
economic viability.

3) Equity cooperation as an institutionalized risk-sharing framework.

Equity cooperation (Table 5) has evolved into an institutionalized structure for risk sharing. In
the Yamal LNG project, China’s 29.9% stake (comprising CNPC’s 20% and the Silk Road Fund’s
9.9%) secures priority access to 6 million tons of LNG per year, directly hedging the financing gap
risk caused by Total’s exit. For Arctic LNG 2, the 10% holdings each by two Chinese state-owned en-
terprises grant, under Article 49 of the Russian Federal Law on Joint-Stock Companies, the ability to
veto special resolutions — as major decisions require more than 75% approval — providing China with
substantial influence through its collective 20% stake. A 49% share in the Rason Port Hub ensures
operational control and mitigates asset risks stemming from political volatility in North Korea. This
tiered equity structure — 29.9%, 20% and 49% — signals a structural shift in China—Russia energy
cooperation from mere capital investment to shared governance.

Table 5. Equity cooperation structure in China—Russia Arctic energy projects

Project Name Location len_lese Ru.s s.lan Chinese Stake | Russian Stake | Risk Challenges
Participants Participant
. Financing
Yamal LNG Ya.mal CNPC, Silk Novatek 20%,9.9% 50.1% gap due to
Peninsula Road Fund ..
Total's exit
Construction
delays from
. Gydan CNPC,
Arctic LNG 2 Peninsula CNOOC Novatek 10%, 10% 70% We'stern
equipment
embargo
Investment
uncertainty
Rason Port Rason, COSCO Zarubezhneft 49% 51% due to DPRK
Logistics Hub DPRK o
political
volatility

Source: Novatek Annual Report (2023), Ministry of Commerce of China Overseas Investment Bulletin

The endogenous deepening of the RMB mechanism has coupled finance with trade. The settlement
tool will further transform into institutional power, extending to pricing influence. The under-con-
struction China—Russia Energy Exchange will expand RMB denomination from trade settlement to
the futures market, promoting regional pricing diversification. The linkage between tiered pricing for
pipeline gas and long-term RMB-denominated gas purchase agreements creates a dual guarantee of
“physical supply + financial stability”, narrowing opportunities for third-party arbitrage.

Conclusion

This study, based on an empirical analysis of the scale, structure, settlement mechanisms and co-
operation models of Sino-Russian energy trade from 2020 to 2024, yields the following results:

1) Substantial transformation of the trade structure. Russia has become China’s largest supplier
of pipeline natural gas, crude oil imports reached a historic high in 2024, while coal imports exhibit a
trend of diminishing sanctions-related gains.
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2) Three-phase evolution of the crude oil pricing mechanism. The pricing shifted from an initial
premium (2020) to a sanctions discount (2022), and subsequently maintained a stable discount during
the price cap period, although third-party re-export trade is compressing the arbitrage space for direct
trade.

3) Infrastructure-driven formation of a new supply corridor. The Power of Siberia pipeline and
Arctic LNG projects have jointly established the Arctic—Northeast Asia energy corridor, although
negotiations for new pipelines and project construction continue to face geopolitical and technical
support challenges.

4) Institutionalized transformation of RMB settlement. The proportion of RMB settlement in
creased from less than 10% to over 85%, marked by the establishment of an energy exchange, transi-
tioning it from an emergency tool to an institutionalized financial infrastructure.

5) Upgrade in governance model through equity cooperation. Through a tiered equity structure,
China has achieved a shift from capital investment to risk-sharing and joint governance in key pro-
jects.

Based on the above results, this study forms the following conclusions:

1. Sino-Russian energy cooperation has established a three-dimensional synergistic system com-
prising infrastructure, settlement mechanisms and equity governance. This system constitutes the
core mechanism for resisting geopolitical risks and achieving structural transformation.

2. Facing external sanctions pressure, bilateral cooperation has demonstrated significant adapt-
ability. It can convert short-term market risks into trade momentum and systematically construct
alternative logistical and financial channels to circumvent long-term systemic risks.

3. The depth of energy cooperation has evolved from a traditional trade-investment relationship
to a deeply integrated strategic co-governance relationship. The equity structure has become a key
institutional arrangement for locking in long-term interests and achieving risk internalization.

Future research directions

1. Track the dynamic interplay between the sanctions discount mechanism and third-party re-
export channels, quantifying the evolution of arbitrage opportunities.

2. Assess the impact of ongoing energy infrastructure projects on the stability and economic via-
bility of the Arctic—Northeast Asia corridor.

3. Analyze the obstacles and effectiveness of expanding the RMB settlement mechanism into de-
rivatives pricing and project financing.

4. Investigate the effectiveness of the equity-based co-governance model in ensuring project opera-
tions and asset preservation under extreme scenarios.
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