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ABSTRACT

Relevance. China-Russia bilateral energy trade increased from $29.9 billion in
2014 to $95.0 billion in 2023, yet existing research lacks systematic analysis of
the differentiated impacts of sanctions imposed in 2014 and 2022 across coal,
oil and natural gas markets.

Research Objective. This study systematically evaluates the differentiated im-
pacts of EU-US sanctions imposed in 2014 and 2022 on China-Russia energy
trade across trade flows and energy categories.

Data and Methods. Using China-Russia energy trade data from 1994 to 2023
(UN Comtrade), we construct an extended gravity model that incorporates
governance quality and dual sanction variables informed by trade diversion
theory. The model is estimated using Ordinary Least Squares with heteroske-
dasticity-robust standard errors, alongside stationarity and cointegration tests.

Results. The 2014 sanctions caused a 97 % decline in energy trade, whereas
the 2022 sanctions led to a 131 % increase, illustrating a dynamic reversal. The
effects of sanctions are asymmetric: 2022 measures suppressed exports while
boosting imports. Sensitivity also varies across energy types: oil trade is the
most vulnerable, natural gas remains resilient due to pipeline infrastructure
and long-term contracts, and coal responds within capacity limits. Improve-
ments in Russian governance and exchange rate appreciation positively influ-
ence trade, with stronger effects on imports.

Conclusions. This study provides new empirical evidence for trade diversion
theory and sanctions economics, demonstrating that the impact of sanctions
depends on infrastructure development, contract structures, and governance
quality. To reduce the impact of sanctions, it is necessary to tailor risk preven-
tion to each energy type, strengthen governance, and coordinate financial sys-
tems. The findings also highlight the need for Russia to diversify trade and re-
duce reliance on natural resources.
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BiausHue caHkiuii EC u CIIIA Ha TOPros/io 3HepropecypcaMu MexKay
KutaeMm u Poccueii B reonoJimiTH4eCKOM KOHTEKceTe nmociae 2014 roga:
IepCcreKTUBAa rPaBUTALMOHHON MOZeIH
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AHHOTAIIMA

AKTyambHOCTb. [IByCTOPOHH:AA TOPIoB/sA 3Hepropecypcamm Mexay Kurtaem
u Poccumeit ysenmamnace ¢ 29,9 mpp gomnapos B 2014 ropy mo 95,0 mnpg noin-
napos B 2023 ropy, OBHAKO CYLIECTBYIOLIE UCCIENOBAHNSA HE COlePXKAT CUCTe-
MaTu4eckoro aHanmsa gudQepeHIMpOBaHHOTO BO3JE/ICTBYs CaHKIIMII, BBe-
HeHHBbIX B 2014 1 2022 ropax, Ha pbIHKY YIVIA, HepTU U IPUPOJHOTO rasa.
Ilenp mccnepoBanmA. JlaHHOe ucclefoBaHMe OlieHMBaeT AuddepeHunpo-
BaHHoe Bo3feiicTBue cankiuii EC u CIIIA, BBegennbix B 2014 u 2022 rogax,
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KJIIOYEBBIE CJIOBA
caakuyy EC u CIIIA, sHepreTu-
yeckas Toprosnd Kuras u Poc-
CHy, TPaBUTAlIMOHHAS MOJIE/b
TOPrOB/IN, [P PepeHInpoBaH-
Hble 5P eKThI CAHKINIL, KaTero-
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Ha TOPTOBJIIO 3Hepropecypcamu mexay Kuraem u Poccueit B paspese Topro-
BBIX IIOTOKOB U KaT€TOPUI S3HEPTOPECYPCOB.

IJanuble u Metopbl. Vicnonbsys pannele UN Comtrade 3a 1994-2023 rr.,
MBI CTPOMM PACHIMPEHHYI0 TPaBUTALMOHHYIO MOJE/b, BK/IIOYAIOIIYI0 Kade-
CTBO YIIpaB/IEHMA U IIEpEMEHHbIE CAHKIINI, HA OCHOBE TEOPUM IIEPEOPUEHTA-
nyy Toprosnu. IlpumMensaeTca MeTOf, HaMMEHbIIMX KBaJpaToOB C yCTOWYMBDI-
MU CTaH/[JAPTHBIMM OLIOKAMI 1 TECTHI Ha CTALIIOHAPHOCTD U KOMHTETPALIUIO.
Pesynbrarpr. Cankunyu 2014 ropja npuBeny K CHUOKEHUIO TOpProsim Ha 97 %,
a cankuym 2022 roga — K pocrty Ha 131 %, [eMOHCTpUPYS JUHAMWYECKNIT Pas-
BopoT. CaHKIMM acMMMeTpUYHbL: caHkiuu 2022 roja MOAABIAIT IKCIOPT,
HO CTUMYIUPYIOT MMIOPT. KaTeropun sHepropecypcoB NEMOHCTPUPYIOT pas-
JIMYHYI0 YYBCTBUTEIBHOCTb: He(pTh ITOKasbIBaeT HAMBBICIIYIO YSI3BUMOCTb,
IPYPOSHBIL Ia3 MpPOsIB/IsAET YCTONYMBOCTD O/arofapsi TpyOOIpOBORHON MH-
(dpacTpyKType 1 JOATOCPOYHBIM KOHTPAKTAM, & YTO/Ib JEMOHCTPHUPYET OrpaHM-
YEHHOCTD M3-32 MOLIHOCTENL. YIy4llleHNe YIIpaB/IeHA U MIOBBIIIEHNE KyPca I10-
JIOKUTEIBHO BIMSIOT HA TOPTOBIIIO, B 60JIbIIIEN Mepe BO3/eIICTBYA Ha MIMIIOPT.
BpiBogbl. VccnenoBanue MpefocTaB/sAeT SMIMPUYECKNEe I0OKa3aTe/lbCTBa [Jid
TEOPUM [IEPEOPUEHTALY TOPTOB/IN U SKOHOMMKIM CAHKLIA, IEMOHCTPUPY#, 4TO
BO3JIEVICTBYE CAaHKIMII 3aBUCUT OT Pa3BUTHA MHPPACTPYKTYPbl, KOHTPAKTHBIX
CTPYKTYp M KadecTBa ympasneHns. Cospanne muddepeHIMpOBaHHBIX CUCTEM
[pefOTBpaleHsI PUCKOB, MOBbIIIeHNe 3P PeKTUBHOCTI YIpaBIeHNs U yIy-
OrmeHne QUHAHCOBOI KOOPAVHALMM CHIDKAIOT BO3JIEVICTBUE CaHKLMIL Pesyb-
TaThl HOJYEPKIBAIOT HEOOXOMMOCTb CHYDKeHN 3aBucumocty Poccyn ot npu-
POZHBIX PECYPCOB U JUBEPCUPUKALINI TOPIOBIN.
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Introduction

In the 21st century the frequency of use and
scope of sanctions have substantially expanded,
and academic research on economic sanctions
has surged to match this tendency (Hufbauer &
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Jung, 2021; Morgan et al., 2023; Drezner, 2024;
Felbermayr et al., 2025). However, existing litera-
ture mostly focuses on the unidirectional impact
of sanctions on sanctioned countries (Felbermayr
et al.,, 2020), or is limited to bilateral interactions
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between sanctioning and sanctioned countries.
Therefore, it is necessary to analyze the impact of
sanctions on bilateral trade between sanctioned
countries and third countries and their structur-
al adaptation mechanisms, thereby providing em-
pirical evidence for trade security strategy design
under geopolitical risks.

Following the 2014 Ukraine crisis and the
2022 Russia-Ukraine conflict, the EU and US im-
posed unprecedented energy sanctions on Russia,
including bans on crude oil imports, asset freez-
es, and oil price caps (Chen et al., 2023; Batzella,
2024). These measures have reshaped global en-
ergy trade and triggered regional supply chain re-
structuring. China-Russia energy trade, as a ma-
jor component of global flows, offers a key case for
studying the impact of sanctions.

From a supply-demand perspective, in 2023,
Russia accounted for 11.5% of global oil production
and held 14.4% of global natural gas reserves, mak-
ing it the world’s third-largest oil exporter and sec-
ond-largest natural gas exporter'. China has main-
tained its position as the world’s largest energy im-
porter for 15 consecutive years since 2010, with
crude oil external dependence expected to reach
78.4% in 2025 and natural gas dependence exceed-
ing 44 %> This structural interdependence provides
a foundation for bilateral energy cooperation.

From the perspective of trade scale dynamics,
China-Russia energy trade value increased from
$29.9 billion in 2014 to $95.0 billion in 2023, with
an average annual growth rate of 21.8 %?, signifi-
cantly strengthening bilateral energy trade inter-
dependence. After 2014, long-term agreements
such as the China-Russia Eastern Route Natu-
ral Gas Purchase and Sale Agreement marked the
start of an institutionalized phase in bilateral en-
ergy cooperation (Paik, 2015).

From the perspective of regional impact, the
deepening of China-Russia energy cooperation
directly influences energy pricing mechanisms in
the Asia-Pacific. In response to sanctions, Russia
accelerated its “Turn to the East” strategy, leading

! Energy Institute (EI). (2024). Statistical Review of
World Energy 2024. Retrieved from: https://www.energyinst.
org/statistical-review (date of access: 02.06.2025).

2 General Administration of Customs of China. (2025).
China’s customs statistics. Retrieved from: http://www.cus-
toms.gov.cn (date of access: 02.06.2025).

3 UN Comtrade Database. (2025). United Nations Com-
modity Trade Statistics Database. Retrieved from: https://com-
trade.un.org (date of access: 02.06.2025).
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to a surge in China-Russia energy trade. China’s
crude oil imports from Russia reached $62.1 bil-
lion in 2022, nearly 50 % higher than in 2021*.

Finally, from the perspective of global impact,
the spillover effects of EU-US energy sanctions on
Russia on LNG and crude oil markets have also
profoundly affected world energy security (Lam-
bert et al., 2022).

Therefore, this study aims to systematical-
ly evaluate the differentiated impact mechanisms
of EU-US sanctions imposed in 2014 and 2022 on
China-Russia energy trade. Based on trade di-
version theory, we construct an extended gravi-
ty model incorporating governance quality and
dual sanction variables to verify the differentiat-
ed sanction effects across these two critical peri-
ods, and to reveal the heterogeneous characteris-
tics of sanction effects across different trade flows
and energy categories. This approach enables us
to provide empirical evidence for trade security
strategy design under geopolitical risks.

This research addresses five key tasks:

1) Reviewing the theoretical foundations of
gravity model applications in energy trade and
sanctions economics, and identifying existing re-
search gaps;

2) Assessing the differentiated impacts of the
2014 Crimea crisis sanctions and the 2022 Rus-
sia-Ukraine conflict sanctions on China-Russia
energy trade, and verifying how these effects vary
across periods;

3) Analyzing the asymmetric effects of sanc-
tions on China-Russia energy imports and ex-
ports, highlighting mechanisms such as payment
risks and substitution effects;

4) Comparing the sensitivity of coal, oil, and
natural gas to sanctions, and examining the mod-
erating roles of logistics characteristics and con-
tract structures;

5) Testing the buffering effects of improve-
ments in Russian governance and changes in the
RMB-RUB exchange rate on sanction shocks.

In international trade theories analyzing
the impact of sanctions on trade, gravity models
focus on quantifying the effects of sanctions on
bilateral trade flows, while trade diversion theory
specifically analyzes how sanctions lead to the re-
configuration of trade directions. Trade diversion

4 UN Comtrade Database. (2025). United Nations Com-
modity Trade Statistics Database. Retrieved from: https://com-
trade.un.org (date of access: 02.06.2025).
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theory argues that when normal trade routes are
obstructed by political or economic barriers, trade
will shift toward suboptimal but politically feasi-
ble alternative pathways. Haidar (2017)s study
on Iranian sanctions found that sanctions led to
a significant redirection of Iranian exports toward
non-sanctioning countries, validating the exis-
tence of export deflection phenomena. The inte-
gration of the gravity model with trade diversion
theory offers a more effective explanation of how
trade relationships between sanctioned countries
and third parties evolve.

Drawing on the above-described theoretical
framework, we propose three core hypotheses:

H1: EU-US sanctions on China-Russia ener-
gy trade demonstrate differential effects in 2014 and
2022, with 2014 sanctions producing short-term
suppression effects due to infrastructure constraints,
while 2022 sanctions trigger long-term promotion
effects due to mature trade substitution networks.

H2: Sanctions have significantly asymmet-
ric impacts on China-Russia energy imports and ex-
ports, with greater impact on imports than exports.

H3: The sanction sensitivity of different en-
ergy categories exhibits heterogeneity, with mar-
itime-dependent energy (oil) greater than pipe-
line-dependent energy (natural gas), and greater
than railway-dependent energy (coal).

To test the hypotheses, this study collected
30 years of time-series data from 1994 to 2023,
adopted the gravity model of trade as the analyt-
ical framework, and developed an empirical sys-
tem comprising nine models through three exten-
sions of the traditional gravity model.

The structure of the study is as follows: Sec-
tion 2 reviews the theoretical foundations of the
gravity model, examines literature on energy
trade and sanctions, and discusses the selection of
governance quality and exchange rate variables,
identifying existing research gaps. Section 3 de-
scribes data sources, processing methods, model
specifications, and estimation techniques. Section
4 presents empirical results and analyzes under-
lying mechanisms. Finally, Section 5 summariz-
es the conclusions and offers policy implications.

Theoretical Framework
Theoretical Foundations of Gravity Model
of Trade

Among international trade models, we se-
lected the gravity model as the analytical frame-
work for its theoretical and empirical suitabil-
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ity. While the Ricardian comparative advan-
tage model explains the basic drivers of trade, it
struggles to account for externalities such as in-
stitutional shocks and policy interventions. The
Heckscher-Ohlin model highlights differences in
factor endowments but offers limited insight into
service and intermediate goods trade. New trade
theory incorporates economies of scale and prod-
uct differentiation but is often too complex for
empirical analysis of bilateral flows. By contrast,
the gravity model combines theoretical simplici-
ty with strong empirical explanatory power and
flexibility, allowing the integration of multidi-
mensional variables such as exchange rates, insti-
tutional quality, and infrastructure.

The gravity model of trade has become the
core analytical framework for explaining interna-
tional bilateral trade flows since Tinbergen (1962)
first proposed it. Anderson (1979) established a
solid microeconomic foundation for the gravity
model, proving that the model could be derived
from expenditure system theory, while Ander-
son and van Wincoop (2003) further introduced
multilateral resistance terms, solving the prob-
lem of traditional models ignoring third-coun-
try effects. Aitken (1973) and Leamer (1974) ex-
tended the explanatory variables of gravity model
of trade by introducing dummy variables such as
membership in the same trading bloc, preferential
trade agreements, and trade barriers. Since then,
increasingly more researchers have attempted to
add different variables to traditional gravity mod-
el of trade to strengthen their application in solv-
ing various international trade problems. Head
and Mayer (2014) further confirmed that grav-
ity models have unique advantages in analyzing
trade policy effects, particularly in quantifying
the impacts of policy tools such as tariffs, non-tar-
iff barriers, and sanctions. According to Yotov et
al. (2016), the structural gravity model effectively
addresses econometric challenges such as endog-
eneity, selection bias, and zero trade flows, mak-
ing it well suited for analyzing complex geopolit-
ical shocks

Special Characteristics of Energy Trade
Compared to general commodity trade, en-
ergy trade is characterized by high political sen-
sitivity, strong infrastructure dependence, preva-
lence of long-term contracts, and high price vol-
atility (Goldthau & Witte, 2010). These features
pose unique challenges for extensions of the grav-
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ity model. Von Hirschhausen and Neumann
(2008) note that the low price elasticity and high
asset specificity of energy, such as irreversible in-
vestments in pipeline infrastructure, require mod-
els to account for long-term contracts and mar-
ket structure variables. Additionally, the political
nature of energy trade has led to the concept of
“energy security partnerships,” in which import-
ing countries establish institutional ties with spe-
cific exporters to reduce supply risks (Al-Saidi,
2023; Novikau, 2023; Zuk & Zuk, 2022). These de-
velopments justify differentiating energy catego-
ries and including governance quality variables in
this study. Furthermore, globalization and the rise
of non-traditional trade barriers have prompt-
ed model extensions to incorporate factors such
as institutional quality (Anderson & Marcouill-
er, 2002), exchange rate volatility (Abeysinghe &
Yeok, 1998), and geopolitical shocks (Felbermayr
et al., 2020).

Impact of Sanctions on International Trade

Sanctions, as a key policy tool in internation-
al relations, and their effects on international trade
have long been a focus of academic research. Early
studies primarily examined sanction effectiveness
and economic costs, with Hufbauer et al. (1990)°
pioneering a sanctions database and finding that
only 34% of cases achieved their intended poli-
cy goals. Economic sanctions, as non-market in-
terventions, operate through three main mecha-
nisms: price effects, substitution effects, and in-
stitutional restructuring effects (Hufbauer et al.,
1990). Price effects arise from increased transac-
tion costs, such as financial blockades that force
buyers and sellers to use local currencies or barter,
raising exchange rate risks (Crozet & Hinz, 2020).
Substitution effects occur when sanctioned coun-
tries shift to new trade partners. Institutional re-
structuring effects emerge when sanctions com-
pel countries to adjust trade rules, exemplified by
Russia’s creation of the SPFS payment system to
bypass SWIFT restrictions.

In recent years, some studies have be-
gun introducing sanction variables as resistance
terms in gravity model of trade to conduct re-
search on different topics. Khalid et al. (2024)
analyzed the impact of sanctions on the environ-

5 Hufbauer, G.C,, Schott, J.]., & Elliott, K. A. (1990). Eco-
nomic sanctions reconsidered: History and current policy
(Vol. 1). Peterson Institute.
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ment using gravity model of trade, finding that
most sanctions are detrimental to environmental
quality improvement. Taralashvili (2024) used
gravity model of trade containing sanction vari-
ables to study the impact of interstate soft con-
flicts on bilateral migration, finding that sanc-
tions have persistent adverse effects on bilater-
al migration. Liu & Qiu (2024) used structural
gravity models to explore the impact of interna-
tional sanctions on food security and sustainable
development goals, emphasizing the harm of in-
ternational sanctions to food security and sus-
tainable development.

Some studies have also begun focusing on
the heterogeneous characteristics of sanction im-
pacts. Afesorgbor (2019) distinguished between
threatened sanctions and imposed sanctions,
finding that the trade suppression effects of the
threat stage are often greater than those of the im-
plementation stage. Nguyen and Do (2021) incor-
porated economic sanctions and counter-sanc-
tions as two dummy variables into Russia’s im-
port-export gravity model of trade. Their analysis
results showed that sanctions and counter-sanc-
tions led to declines in Russian exports and im-
ports respectively. Gaur et al. (2023) further con-
firmed that the attenuation of sanction effects is
closely related to the establishment of alternative
trade routes.

Existing research mostly focuses on bilater-
al effects between sanctioning and sanctioned
countries, with less attention to spillover effects
on third countries. Sedrakyan (2022) used gravity
model of trade to analyze and found that EU-US
sanctions on Russia had significant negative spill-
over effects on trade between Russia and 27 tran-
sition economies. Carril-Caccia (2025) showed
that sanctions led to a 13.5 % decline in cross-bor-
der merger and acquisition activities between
sanctioning and sanctioned countries. However,
these studies mainly focus on negative spillovers,
with insufficient attention given to positive trade
diversion effects.

Moderating Effects of Governance Quality and
Exchange Rates in Trade

Institutional economics theory emphasizes
that a good institutional environment is an im-
portant factor in reducing transaction costs and
promoting international trade. The institutional
change theory proposed by North (1990) argues
that formal and informal institutions jointly influ-
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ence the behavioral choices of economic actors®.
In the field of international trade, international
trade flows may decrease due to increased trans-
action costs resulting from institutional deficien-
cies and poor governance quality (De Groot et al.,
2005). Anderson and Marcouiller (2002) pointed
out that institutional deficiencies play a suppres-
sive role in trade no less than tariffs, and ignoring
governance quality indicators would lead to biased
results in typical gravity model of trade. Ander-
son and van Wincoop (2003) proved through in-
troducing multilateral resistance terms that insti-
tutional friction can explain approximately 30 %
of trade flow variation.

The Worldwide Governance Indicators
(WGI), developed by the World Bank, are widely
regarded as the standard measure of national gov-
ernance quality (Kaufmann et al., 2010). D’Sou-
za (2012) incorporated corruption indices from
global governance indicators into a gravity mod-
el of trade and found that the 1997 OECD An-
ti-Bribery Convention indirectly raised the costs
of trading with high-corruption importing coun-
tries, reducing signatory exports to these coun-
tries while increasing exports to low-corruption
countries. Gani and Scrimgeour (2016) used the
gravity model with WGI data and showed that
good governance in Asian countries positively af-
fected New Zealand’s trade. Hussain et al. (2021)
analyzed 51 Belt and Road countries and found
that governance quality significantly influenc-
es renewable energy investment, moderated by
trade openness. However, these studies do not ex-
amine the role of governance quality in trade un-
der sanction conditions.

Traditional elasticity theory holds that do-
mestic currency depreciation promotes exports
and suppresses imports, while appreciation has
the opposite effect, but empirical research finds
this relationship does not always hold. Abeysing-
he and Yeok (1998) showed that when export ra-
tios are high, exchange rate appreciation’s promo-
tion effect on imports is usually greater than its
suppression effect on exports, with this asym-
metry stemming from importers having stronger
price-setting power. At the same time, lower im-
port prices can reduce domestic production costs,
potentially offsetting the negative impact of cur-
rency appreciation on exports. In China-Russia

¢ North, D.C. (1990). Institutions, institutional change
and economic performance. Cambridge University.
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trade, the promotion of RMB-RUB direct settle-
ments may have altered exchange rate transmis-
sion mechanisms, but empirical research on this
effect remains limited.

Limitations of Existing Research

The existing literature has three main short-
comings. First, theoretically, most sanction stud-
ies rely on static frameworks, overlooking the dy-
namic evolution of sanction effects and exter-
nalities such as governance improvements and
exchange rate volatility. In particular, the differ-
entiated impacts of the 2014 and 2022 Russian
sanctions lack adequate theoretical explanation.
Second, methodologically, studies often rely on
cross-sectional or short-term panel data, limit-
ing their ability to capture long-term effects and
adaptive responses. Many analyses focus on total
trade flows, ignoring heterogeneous effects across
commodity categories and trade directions. Fi-
nally, empirically, research on sanctions’ effects
on third-country trade is limited, especially in
the energy sector. For major bilateral relation-
ships like China-Russia, there is a lack of detailed
analysis of category heterogeneity, period-specif-
ic impacts, and the role of governance quality im-
provements and bilateral local currency settle-
ment mechanisms.

Method and Data
Research Design and Analytical Framework

This study employs a quantitative analysis
method based on an extended gravity model to
systematically evaluate the different impact mech-
anisms of EU-US sanctions in 2014 and 2022. The
study followed a five-step procedure. First, com-
prehensive data from 1994 to 2023 were collected
from authoritative international databases. Second,
the dataset was log-transformed, tested for station-
arity, and cleaned for missing values. Third, econo-
metric models were constructed by incorporat-
ing sanctions, governance, and exchange rate vari-
ables into the traditional gravity model framework.
Fourth, the models were estimated using ordinary
least squares and subjected to robustness tests. Fi-
nally, the differentiated impacts of the 2014 and
2022 sanctions and their heterogeneous mecha-
nisms were analyzed based on regression results.

Data Source and Processing

We collected annual time series data from
1994 to 2023, covering variables including Chi-
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Table 1
Variable definitions and data sources
Name Definition and measurement Data sources
InTotal_Trade |Logarithm of China-Russia energy trade volume UN Comtrade
InTotal_Exp Logarithm of China’s energy exports to Russia UN Comtrade
InTotal_Imp Logarithm of China’s energy imports from Russia UN Comtrade
InCoal_Exp Logarithm of China’s coal exports to Russia UN Comtrade
InPetro_Exp Logarithm of China’s oil exports to Russia UN Comtrade
InGas_Exp Logarithm of China’s natural gas exports to Russia UN Comtrade
InCoal_Imp Logarithm of China’s coal imports from Russia UN Comtrade
InPetro_Imp | The logarithm of China’s oil imports from Russia UN Comtrade
InGas_Imp Logarithm of China’s natural gas imports from Russia UN Comtrade
1nGDP 25535}2213 ?2f (;tilg)product of China and Russias GDP (in current US dollars) (Ak- World Bank WDI®
InRMB_RUB | Logarithm of the annual average of the RMB/RUB exchange rate IMF IFS database’
InRGE Quality of governance in Russia (logarithm of government effectiveness index + 1) | World Bank WGI"
Sanc2014 2014 sanctions dummy variable (after sanction = 1, otherwise = 0) GSDB
Sanc2022 2022 sanctions dummy variable (after sanction = 1, otherwise = 0) GSDB

Source: Compiled by the authors

na-Russia categorized energy trade volumes,
GDP, Russian government efficiency index, and
RMB-RUB exchange rates. Energy trade data are
classified based on SITC codes: coal (32), oil (33),
and natural gas (34). To distinguish the heteroge-
neous impacts of 2014 sanctions and 2022 sanc-
tions on China-Russia energy trade, we con-
struct two sanction dummy variables based on the
Global Sanctions Database (GSDB)’, representing
post-2014 Crimea crisis sanctions and post-2022
Russia-Ukraine conflict sanctions respectively.
We use two separate variables rather than a single
sanction variable because the two rounds of sanc-
tions differ significantly in intensity, scope, and
targets, and sanction effects may undergo struc-
tural changes over time, requiring separate identi-
fication. The specific variable definitions and data
sources are shown in Table 1.

In the application of gravity model of trade,
researchers typically take logarithms of both
sides of the model to linearize the model and re-

7 'The Global Sanction Database (GSDB) (2025). Drexel
University. Retrieved from: https://www.globalsanctionsdata-
base.co (date of access: 02.06.2025).

8 World development indicators (2025). World Bank. Re-
trieved from: https://datatopics.worldbank.org/world-develop-
ment-indicators/ (date of access: 02.06.2025).

° Dataset: Exchange Rates (ER) (2025). IMF DATA. Re-

trieved from: https://data.imf.org/en/Data-Explorer?data-
setUrn=IMF. STA: ER (4.0.1) (date of access: 02.06.2025).
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duce outlier phenomena in the data, thereby mak-
ing the model easier to analyze while improving
model fit and predictive accuracy (Siliverstovs &
Schumacher, 2009). Since zero and negative values
cannot be logarithmically transformed, data pre-
processing is required. In the case of zero Chinese
natural gas exports to Russia from 1994-2004,
this reflects the actual trade situation (China-Rus-
sia natural gas trade had not yet commenced at
that time). To achieve logarithmic transforma-
tion, these zero values were set to 0.000001. For
random missing values in trade volumes in indi-
vidual years, we employed linear interpolation.
For the case of negative values in the Russian gov-
ernment efficiency index, we added 1 to the in-
dex values for each year before performing loga-
rithmic transformation.

Table 2 presents the descriptive statistics of
the variables. Except for InRGE, all other variables
exhibit negative skewness, indicating left-skewed
distributions with a higher frequency of small-
er values. These left-skewed distribution are main-
ly due to the deepening of China-Russia energy
trade, the depreciation of the ruble, and the fluc-
tuation of Russia’s GDP under EU-US sanctions,
which has led to higher values in some post-sanc-

10 Worldwide Governance Indicators (2024). World
Bank. Retrieved from: https://www.govindicators.org (date of
access: 02.06.2025).
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Table 2
Descriptive statistics
Data name Mean Median | Maximum | Minimum | Std. Dev. | Skewness Kurtosis Obs
InTotal_Trade 22.538 23.106 25.278 18.953 2.010 -0.544 1.906 30
InTotal_Exp 18.485 18.757 19.743 15.154 1.099 -1.273 4.500 30
InTotal_Imp 22.497 23.087 25.275 18.565 2.059 -0.570 1.947 30
InCoal_Exp 13.285 14.281 17.071 7.410 2.323 -0.918 3.174 30
InPetro_Exp 18.414 18.748 19.743 14.014 1.256 -1.744 6.516 30
InGas_Exp 1.739 9.929 13.393 -13.82 12.090 -0.527 1.312 30
InCoal_Imp 18.886 19.804 23.391 8.500 3.370 -0.920 3.931 30
InPetro_Imp 22.412 23.047 24.950 18.492 2.011 -0.632 1.982 30
InGas_Imp 15.907 17.470 23.183 4.263 4.950 -0.470 2.317 30
InGDP 56.564 57.193 58.964 53.722 1.898 -0.298 1.429 30
InRMB_RUB 1.356 1416 2.487 -0.887 0.938 -0.993 3.221 30
InRGE -0.632 -0.618 0.024 -1.246 0.334 0.014 2.364 30

Source: compiled by the authors using UN Comtrade data (Retrieved from: https://comtrade.un.org (date of access: 02.06.2025)).

tion years. Therefore, the left-skewed distribution
of these variables is closely related to geopolitical
risks and economic fluctuations and has import-
ant economic significance.

Model Building

Based on the aforementioned theoretical
analysis and variable selection, we construct the
following extended gravity model:

InTrade, = a + B InGDP, +
+ B, InRMB_RUB, + B,InRGE, +
+v,Sanc2014, +y,Sanc2022, + €, (1)

where InTrade, represents the dependent variable,
covering total trade volume (InTotal_Trade), dis-
aggregated import and export volumes (InTotal

Exp/InTotal_Imp), and import and export vol-
umes by energy categories including coal, oil, and
natural gas; GDP, represents the product of Chi-
na and Russias GDP; RMB_RUB, represents the

RMB-RUB exchange rate; InRGE, represents the
Russian governance quality variable; Sanc2014,
and Sanc2022, represent the 2014 and 2022 sanc-
tion dummy variables respectively; €, represents
the error term. Based on this benchmark mod-
el, we construct an empirical analysis system con-
taining nine models, presented in Table 3.

The above models correspond to the hypoth-
eses in Section 2. Models 1-3 verify H1 and H2,
Models 4-9 verify H3. The exchange rate and gov-
ernance quality variables are incorporated as con-
trol variables to examine their moderating effects
on sanction impacts. The contribution of our mod-
eling approach is reflected in the following three
aspects. The first contribution is the identification
mechanism for sanctions imposed in two time-pe-
riods. While existing literature mostly studies sin-
gle sanctions, this study separates the 2014 and
2022 sanction variables to differentiate between
their effects. The second contribution is taking into
account the asymmetric moderating effect of gov-
ernance quality on sanction impacts between im-

Table 3
Model system and variable settings
Model Dependent variable Independent variable
Model 1 InTotal_Trade InGDP, InRMB_RUB, InRGE, Sanc2014, Sanc2022
Model 2 InTotal Exp InGDP, InRMB_RUB, InRGE, Sanc2014, Sanc2022
Model 3 InTotal_Imp InGDP, InRMB_RUB, InRGE, Sanc2014, Sanc2022
Model 4-6 InCoal_Exp, InPetro_Exp, InGas_Exp InGDP, InRMB_RUB, InRGE, Sanc2014, Sanc2022
Model 7-9 InCoal_Imp, InPetro_Imp, InGas_Imp | InGDP, InRMB_RUB, InRGE, Sanc2014, Sanc2022

Source: compiled by the authors.
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ports and exports. While existing literature most-
ly adopts the sum or average of governance quality
from both trading parties, this study employs inde-
pendent governance indicators for China and Rus-
sia (InCGE and InRGE). After testing, InCGE has
a small and insignificant impact on bilateral ener-
gy trade, therefore, the final model only introduc-
es the Russian governance variable, focusing on
how Russian governance quality asymmetrically
moderates the impact of sanctions on China-Rus-
sia energy imports versus exports. The third con-
tribution is the heterogeneous modeling of ener-
gy categories. Targeting the differences in logistics
attributes and contract structures of coal, oil, and
natural gas, separate import and export models are
established (Models 4-9). Through category subdi-
vision, different energy sources risk resistance gra-
dients can be identified, providing a basis for Chi-
na-Russia differentiated energy security strategies.

Estimation Method

This study employs OLS regression with het-
eroskedasticity-robust standard errors as the es-
timation method, utilizing White heteroskedas-
ticity-corrected standard errors to address the
common heteroskedasticity problem in time se-
ries data. This methodological choice is based on
the following theoretical and empirical consider-
ations. First, this study uses time series data with a
relatively small sample size (N = 30), and employ-
ing dynamic panel models may lead to over-iden-
tification problems due to excessive instrumen-
tal variables, making static models more suit-
able for this study’s data characteristics (Hayashi,
2011)".

Second, regarding the stationarity issue of
time series data, ADF tests show that all variables
follow I (1) processes, passing the stationarity test
at the 5% significance level after first differenc-
ing. Crucially, Johansen cointegration tests con-
firm the existence of stable long-term equilibrium
relationships among variables. Taking the core
model as an example, the trace statistics for the
total trade model is 49.42, significantly exceeding
the 5% level critical values (47.21), which indi-
cates the presence of cointegration relationships.
Similarly, other models also demonstrate strong
cointegration evidence. According to the cointe-
gration theory of Engle & Granger (1987), when

"' Hayashi, FE (2011). Econometrics. Princeton Universi-

ty Press.

cointegration relationships exist among non-sta-
tionary variables, using level values for regres-
sion is theoretically sound, as cointegration rela-
tionships ensure the stationarity of regression re-
siduals, effectively avoiding spurious regression
problems. As demonstrated by Johansen (1988),
OLS estimators of long-term relationship param-
eters in cointegration systems possess super-con-
sistency, meaning convergence rates faster than
standard cases, which implies that even in rela-
tively small samples, estimates of long-term equi-
librium relationships maintain good statistical
properties.

The adjusted R? values in some models of this
study exceed 0.95, which requires careful inter-
pretation in time series analysis. Granger & New-
bold (1974) first pointed out that non-station-
ary time series regressions may produce spurious
high R>. However, in the presence of cointegra-
tion relationships, high R? has different econom-
ic implications. According to Stock (1987), high
R? in cointegration systems reflects the strength
of genuine long-term equilibrium relationships
among variables, rather than spurious correla-
tions caused by trends. Phillips & Durlauf (1986)
further demonstrate that when regression resid-
uals pass stationarity tests, high R represents
the manifestation of cointegration relationship
strength.

To verify the reliability of results, we conduct-
ed systematic diagnostic tests. First, White het-
eroskedasticity-corrected standard errors (vce
(robust)) were employed to enhance estimation
robustness and address common heteroskedas-
ticity problems in time series data (White, 1980).
Second, Ljung-Box Q test results show that except
for Models 4 and 6, other model residuals exhibit
no significant autocorrelation, indicating reason-
able model specification without the need to in-
troduce lagged terms (Ljung & Box, 1978). Fi-
nally, multicollinearity diagnosis was conducted
using variance inflation factors (VIF), with all re-
tained variables having VIF values below 5, indi-
cating that models do not suffer from serious mul-
ticollinearity interference (Hair et al., 2019) 2. Ad-
ditionally, we performed ADF stationarity tests on
regression residuals, confirming their stationari-
ty, further validating the effectiveness of cointe-

12 Hair, J.F, Black, W.C., Babin, B.]., & Anderson, R.E.
(2019). Multivariate data analysis (8th ed.). Harlow, England:
Pearson Education Limited.
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Table 4
Regression results of the China-Russia energy trade model
f 4. Coal 5. 0il 6. Gas 7.Coal |8.0ilIm- | 9.Gas
Variables | 1.Total | 2. Export | 3. Import Export Export Export Import port Import
InGDP 0.795% | 0.432%* | 0.808*** -0.519 0.425%%% | 6,743 | 1.748%F | 0.781°* | 2.111%%*
(0.052) (0.048) (0.056) (0.470) (0.055) (0.837) (0.363) (0.060) (0.192)
InRMB_ 0.727%%* 0.556* 0.7527%%* -0.680 0.772* -0.439 -0.571 0.780*** 0.342
RUB (0.118) (0.243) (0.131) (0.703) (0.348) (1.434) (0.599) (0.140) (0.630)
InRGE 0.868* -0.799 1.071* -1.205 -0.903 0.255 1.613 1.123* -0.681
(0.353) | (0.490) | (0.446) | (2.431) | (0.575) | (4.344) | (2.258) | (0.472) | (1.113)
Sanc2014 -0.970** -0.485 -1.096** 1.686 -0.604 -3.236 -0.565 -1.158** 0.484
(0.274) (0.362) (0.322) (1.968) (0.425) (3.962) (1.386) (0.341) (1.248)
Sanc2022 1.310%** -0.890t 1.508** 3.439 -1.091t -1.823 2414 1.365** 1.304
(0.363) | (0.474) | (0.451) | (2.879) | (0.579) | (4.712) | (2229) | (0.477) | (1.212)
Constant —-22.616%** | -6.974*% |-23.279**| 42.010 —-6.945% |-377.692**% -78.146*** | -21.845%** |-104.628***
(2.925) (2.592) (3.158) (26.920) (2.850) (47.544) (19.264) (3.394) (10.852)
Obs 30 30 30 30 30 30 30 30 30
R? 0.9826 0.8281 0.9797 0.4107 0.8019 0.8765 0.8570 0.9756 0.8262
F-statistic | 452.95%%* | 74.72°%* | 383.60°** | 6.43*** 50.97%%* | 196.18%** | 62.00°** | 309.43%** | 122.70***
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Notation: standard errors are indicated in parentheses. Significant level marked with ***p < 0.001, **p < 0.01, *p < 0.05, tp < 0.1.

Source: compiled by the authors using UN Comtrade data (Retrieved from: https://comtrade.un.org (date of access:

02.06.2025)).

gration relationships and the rationality of mod-
el specification.

Results and Discussion
Regression results

The empirical results for models 1-9 are
shown in Table 4. Overall, these models better ex-
plain energy imports than exports.

From the perspective of economic scale,
InGDP is highly significant and positive in all
models except Model 4 (8, > 0, p < 0.001), in line
with the gravity model of trade, indicating that
China-Russia energy trade is positively correlated
with their economic scale. The coefficient of the
total trade model is 0.795, implying that a 1 % in-
crease in the economic size of the two countries
leads to a 0.795% rise in energy trade. In addi-
tion, the InGDP coefficient of the import model
(Model 3: B, = 0.808***) is much higher than in
the export model (Model 2: 3, = 0.432***), indi-
cating that economic growth in both countries
has a more pronounced effect on Chinas ener-
gy imports from Russia compared to energy ex-
ports to Russia. This asymmetric response re-
flects China’s position as a major energy import-
er, where domestic economic expansion directly
drives overall energy consumption, while exports
are constrained by Russia’s limited demand for re-

R-ECONOMY J

fined energy products. Among them, the [nGDP
elasticity of the natural gas import model is 2.111,
reflecting that China’s economic development has
a strong demand for Russian natural gas imports.

Differentiated impacts of EU-US Sanctions
in 2014 and 2022

Based on the empirical results in Table 4,
the coeflicient of Sanc2014 is significantly nega-
tive in the total trade model (y, = -0.970, p < 0.01),
the import model (y, = -1.096, p < 0.01) and the
oil import model (y, = -1.158, p < 0.01), reflect-
ing the temporary suppression of Chinas ener-
gy imports in the early stage of EU-US sanctions.
However, Sanc2022 is significantly positive in the
total trade model (y, = 1.310, p < 0.001), the im-
port model (y, = 1.508, p < 0.01) and the oil import
model (v, = 1.365, p < 0.01), indicating that after
the Russian-Ukrainian conflict, China increase its
energy imports from Russia, reflecting “cooper-
ation in crisis” The impact of EU-US sanctions
on China-Russia energy trade shows a significant
dynamic reversal feature. This finding contrasts
sharply with the conclusions of Chen et al. (2023),
who show a persistent inhibitory effect of sanctions
on Russian-European energy trade. The differenti-
ated effects of the 2014 and 2022 sanctions can be
explained through a three-part mechanism.
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Figure 1. Differentiated impact of Sanctions on China-Russia energy trade
Source: compiled by the authors based on own calculations.

The first mechanism is the infrastructure
lock-in effect in China-Russia energy trade. At the
onset of the 2014 sanctions, China-Russia energy
transport relied on rail and sea routes. The sanc-
tions increased infrastructure financing costs, lim-
iting the ability to divert trade. However, by 2022,
with key infrastructure like the Power of Siberia
gas pipeline and the ESPO oil pipeline in place,
Russia’s natural gas exports to China in 2022 in-
creased by 152 % year-on-year ", verifying Jentle-
son’s (2019)' theory on the “asset specificity” of
pipeline politics.

The second mechanism is the de-dollariza-
tion of the China-Russia settlement system. In
2014, RMB-RUB direct settlement accounted for
only 3.1% of bilateral trade, but currently it ex-
ceeds 95%". Local currency settlement reduc-
es the risk of SWIFT disconnection, making the
exchange rate variable InRMB_RUB show a sig-
nificant positive effect in the total trade model
(B, = 0.727, p < 0.001), confirming Antoniades’

13 UN Comtrade Database. (2025). United Nations Com-
modity Trade Statistics Database. Retrieved from: https://com-
trade.un.org (date of access: 02.06.2025).

14 Jentleson, B. W. (2019). Pipeline politics: the complex
political economy of east-west energy trade. Cornell Universi-
ty Press.

15 Government of China Website. (2024). Joint Com-
muniqué of the 29th Regular Meeting Between the Pre-
miers of China and Russia. Retrieved from: https://www.gov.
cn/yaowen/liebiao/202408/content 6969793.htm (date of ac-
cess: 02.06.2025).
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(2017) conclusion that currency settlement inde-
pendence can enhance trade resilience.

The third mechanism is the buffering role
of long-term contracts in China-Russia energy
trade. Before the 2022 sanctions, the Far East Nat-
ural Gas Purchase and Sales Agreement signed by
China and Russia adopted a “Take-or-Pay” clause
to lock in supply for the next 20 years. This con-
tract structure allowed natural gas imports to con-
tinue to grow under the impact of the 2022 sanc-
tions (Model 9: y, = 1.304, p > 0.1), verifying the
risk resistance of long-term contracts.

Asymmetric impact of sanctions
on imports and exports

Figure 2 shows the elasticity and significance
comparison of Sanc2014 and Sanc2022 on Chi-
nas energy import and export to Russia. Sanctions
have an asymmetric impact on import and export
of China-Russia energy trade. The impact of sanc-
tions on import is more significant than that on ex-
port. Sanc2014 has no significant impact on China’s
energy exports to Russia, but has a significant nega-
tive impact on total energy imports and oil imports.
Sanc2022 has a weak negative impact on China’ to-
tal energy exports and oil exports to Russia, but has
a significant positive impact on total energy imports
and oil imports. By comparing the coefficients, it can
be found that the elasticity of Sanc2022 on the im-
port end is greater than that on the export end.

In the export model, Sanc2014 is not signifi-
cant, indicating that EU-US sanctions in 2014 had
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Figure 2. Asymmetric impact of sanctions on imports and exports
Source: compiled by the authors based on own calculations.

almost no impact on China’s energy exports to
Russia. Only Sanc2022 showed a weak nega-
tive impact in the total export model (y, = -0.890,
p < 0.1) and the oil export model (y, = -1.091,
p < 0.1). This is mainly attributed to the structur-
al constraints on China’s energy exports to Rus-
sia. As shown in Figure 3, China’s energy exports
to Russia concentrate in refined products (such
as diesel and aviation kerosene), accounting for
98.36 %'¢, explaining the negative impact of sanc-
tions is mainly reflected in total exports and oil
exports. At the same time, the EU-US sanc-
tions in 2022 excluded Russian banks from the

16 UN Comtrade Database. (2025). United Nations Com-
modity Trade Statistics Database. Retrieved from: https://com-
trade.un.org (date of access: 02.06.2025).

I Petroleum Export
I Coal Export
Gas Export

Figure 3. China’s share of various energy exports
to Russia

Source: compiled by the authors using UN Comtrade data
(Retrieved from: https://comtrade.un.org (date of access:
02.06.2025)).
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SWIFT system, and Chinese exporters faced ru-
ble settlement risks, which increased transaction
costs, thereby inhibiting Chinese small and me-
dium-sized enterprises from participating in Chi-
na-Russia energy trade.

In the import model, as shown in Figure 4,
since oil accounts for 84.5% of China’s ener-
gy imports from Russia, the impact of sanc-
tions on import is also mainly concentrated in
the total import model and the oil import mod-
el. Sanc2014 showed a significant negative im-
pact in both the total import model (y, = -1.096,
p < 0.01) and the oil import model (y, = -1.158,
p < 0.01). Sanc2022 showed a significant pos-
itive impact in both the total import model
(Y, = 1.508, p < 0.01) and the oil import model
(Y, = 1.365, p < 0.01). This phenomenon is driv-

I Coal Import
I Petroleum Import
Gas Import

Electric Import

5.4%

0.3%

Figure 4. China’s share of different energy imports
from Russia

Source: compiled by the authors using UN Comtrade data
(Retrieved from: https://comtrade.un.org (date of access:
02.06.2025)).
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Figure 5. Heterogeneous responses of energy categories to sanctions
Source: compiled by the authors based on own calculations.

en by substitution effects and price advantag-
es. First, the price gap between ESPO crude oil
contract price and Brent crude oil widened af-
ter the sanctions. This price advantage effective-
ly offset the increase in transaction costs caused
by the sanctions, allowing China’s oil imports to
maintain growth. In addition, this is also related
to the two sides seeking to circumvent the im-
pact of sanctions and strengthen energy coop-
eration. Russia has shifted its excess produc-
tion capacity to the Asian market due to a sharp
drop in energy exports to Europe. At the same
time, since energy is a homogeneous commodi-
ty with high import substitution elasticity, China
can quickly switch supply sources, reducing im-
ports from traditional energy suppliers such as
the Middle East, and shifting more imports to
Russia.

Heterogeneous responses of energy categories
to sanctions

As shown in Figure 5, the regression results
of energy trade by categories show that there are
significant differences between Sanc2014 and
Sanc2022 in the impact on coal, oil, and natural
gas import and export trade, and their direction-
ality and statistical significance are highly depen-
dent on the transportation attributes and contract
structure of energy. The impact of Sanc2014 and
Sanc2022 on coal import and export is not signif-
icant. Coal transport mainly depends on rail and
sea. Sanc2014 didn't directly restrict coal trade
and sea transport. Sanc2022 spurred China-Rus-

R-ECONOMY J

sia coal trade due to Europe’s embargo, but after
the Russia-Ukraine conflict, Black Sea route risks
and Suez Canal costs rose, leading to a higher rail
transport proportion. However, trade growth is
limited by rail capacity, highlighting how infra-
structure bottlenecks restrict trade diversion.

In contrast, in terms of oil trade, the impact of
sanctions is particularly significant. Sanc2014 and
Sanc2022 show strong significance and asymmet-
ric impact on oil imports and exports. Specifical-
ly, Sanc2014 has a negative impact on both oil ex-
ports (Model5: y, = -0.604, p = 0.168) and imports
(Model8: y, = -1.158, p = 0.002), but the impact
on the import side is significant while the impact
on the export side is not significant. This is main-
ly because the EU-US sanctions in 2014 mainly
hit Russian energy financing, and China’ oil im-
ports from Russia declined, but oil exports were
not significantly affected. Sanc2022 has a signifi-
cant inhibitory effect on oil exports (y, = -1.091,
p = 0.072), but at the same time significantly pro-
motes oil imports (y, = 1.365, p = 0.009). This is
because the increase in marine insurance costs
has caused a serious impact on oil exports. In con-
trast, the import side has avoided risks and main-
tained a growth trend due to the adoption of pipe-
line transportation.

China-Russia natural gas trade showed low
sensitivity to both Sanc2014 and Sanc2022. The
2014 sanctions had limited impact as the Chi-
na-Russia East Route Pipeline hadn’t started op-
eration until 2019, and natural gas trade was
small in scale and depended on short-term LNG
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contracts. As for the 2022 sanctions, the “take-
or-pay” clause in the China-Russia Far East Nat-
ural Gas Purchase and Sale Agreement locked in
20 years of supply, and the asset specificity of nat-
ural gas pipelines made it hard to change the phys-
ical flow, highlighting the impact of infrastructure
on the shock-resistance of energy trade.

Governance Quality and Exchange Rate
Transmission Mechanism

Research shows that Russia’s governance qual-
ity exhibits asymmetric regulatory effects on en-
ergy trade between China and Russia. Specifical-
ly, while Russia’s governance quality (InRGE) has
an insignificant impact on China’s energy exports
to Russia, it positively affects overall energy trade
(Model 1: B, = 0.868, p = 0.022), total energy im-
ports (Model 3: B, = 1.071, p = 0.024), and oil im-
ports (Model 8: B, = 1.123, p = 0.026). This implies
that better Russian governance enhances China’s
energy imports from Russia and mitigates exter-
nal sanction risks. This conclusion aligns with the
findings of Anderson and Marcouiller (2002), un-
derscoring the importance of governance quality
for international trade.

The study finds a two-way difference in ex-
change rate transmission between China and Rus-
sia. Specifically, the increase in the RMB-RUB ex-
change rate has a strong driving effect on import
growth, with a 1% rise leading to a 0.752 % im-
port increase (Model 3: f, = 0.752, p < 0.001), but
only weakly promotes exports (Model 2: $, =0.556,
p < 0.05). This disparity stems from the purchas-
ing power of the RMB and ruble. Due to sanc-
tions, the ruble is volatile while the RMB is stable.
Ruble depreciation strengthens the RMB purchas-
ing power over Russian goods, spurring imports,
but reduces Russia’s demand for imports. This un-
even currency power structure heightens import
exchange rate elasticity, explaining the difference.
This pattern aligns with Abeysinghe and Yeok
(1998)’s asymmetric exchange rate pass-through
theory.

Conclusions
Main research conclusions

Based on an extended gravity model of trade
using China-Russia energy trade data from 1994-
2023, this study systematically evaluates the differ-
entiated effects of sanctions imposed in 2014 and
2022, category heterogeneity, and the moderat-
ing effects of governance and exchange rates on
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the impact of sanctions on China-Russia ener-
gy trade. The main conclusions can be summa-
rized in the following three aspects.

First, sanctions imposed in 2014 and 2022
demonstrate  significantly  differentiated ef-
fects, validating the H1 hypothesis. Quantita-
tive analysis shows that the 2014 sanctions led
to a 97.0% decline in total China-Russia energy
trade (y, = -0.970, p < 0.01), responding to ques-
tions about traditional sanction suppression ef-
fects raised in the introduction. However, the
2022 sanctions promoted a 131.0 % increase in to-
tal trade volume (y, = 1.310, p < 0.001). The rever-
sal of the sanction effects can be explained through
three adaptive effects including infrastructure
lock-in, improvement of local currency settlement
systems, and long-term contract buffering.

Second, sanctions have significantly asym-
metric impacts on import and export trade, re-
sponding to the H2 hypothesis. Quantitative evi-
dence shows that the 2022 sanctions’ suppression
effect on Chinese energy exports (y, = -0.890,
p < 0.1) contrasts sharply with the promotion ef-
fect on imports from Russia (y, = 1.508, p < 0.01),
with coefficient differences of 2.398 units. The
quantitative manifestation of export-side vulner-
ability is shown in the oil export model where the
2022 sanction coeflicient is =1.091 (p < 0.1), re-
flecting the dual pressure of payment risks and
declining Russian import demand. Quantitative
evidence of import-side resilience is demonstrat-
ed in the oil import model where the 2022 sanc-
tion coefficient is 1.365 (p < 0.01), indicating that
the combined driving forces of substitution ef-
fects, price advantages, and long-term contracts
exceed sanction costs.

Third, the sensitivity of different energy cat-
egories to sanctions exhibits a gradient charac-
teristic of “oil > natural gas > coal,” validating
the H3 hypothesis. Quantitative data show that
oil trade is most sensitive to sanctions, with the
oil import model showing 2014 sanction coeffi-
cients of -1.158 (p < 0.01) and 2022 sanction co-
efficients of 1.365 (p < 0.01), with absolute coefhi-
cient values exceeding 1, indicating that oil trade
responds most strongly to sanction shocks due to
maritime transport dependence. Natural gas trade
exhibits low elasticity characteristics, with natural
gas import model showing 2014 and 2022 sanc-
tion coefficients of 0.484 and 1.304 respectively,
both insignificant (p > 0.1), indicating that take-
or-pay clauses and pipeline infrastructure lock-in
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effects effectively mitigate sanction shocks. Coal
trade is constrained by transport capacity bottle-
necks, with all sanction coefficients in coal import
and export models being insignificant (p > 0.1),
reflecting that railway transport capacity con-
straints limit the scale effects of trade diversion.
The quantitative findings of category heterogene-
ity reveal the moderating effects of energy logis-
tics attributes and contract structures on sanction
effectiveness.

Fourth, the moderating effects of governance
quality and exchange rate variables are also con-
firmed. Russian governance quality (InRGE) has
significant positive impacts on Chinese energy im-
ports, with econometric results showing that the
governance quality coefficient in the total import
model is 0.868 (p < 0.05) and the oil import model
coefficient is 1.123 (p < 0.05), indicating that im-
provements in Russian government governance
levels effectively promote Chinese energy imports
from Russia by reducing contract execution risks.
The positive effects of RMB-RUB exchange rate
appreciation and asymmetric effects of exchange
rate transmission are also quantitatively validat-
ed, with RMB-RUB exchange rate appreciation’s
promotion effect on energy imports (B, = 0.752, p
< 0.001) being significantly stronger than its pro-
motion effect on exports (B, = 0.556, p < 0.05),
with a coefficient difference of 0.196, confirm-
ing asymmetric exchange rate transmission. This
finding extends the applicability of Abeysinghe
and Yeok (1998)’s theory of asymmetric exchange
rate transmission to the context of bilateral direct
settlements.

Policy Implications

The above quantitative findings indicate that
China and Russia need to reinforce the institu-
tional resilience of energy cooperation through
structural adjustments, with policy design target-
ing the following strategic directions.

First, China and Russia should construct dif-
ferentiated trade risk prevention system based on
the sensitivity of different energy categories to sanc-
tion impacts. Given the low sanction sensitivity of
natural gas trade, China and Russia should priori-
tize expanding the scale of pipeline natural gas co-
operation. If China-Russia natural gas trade scale
expands, China-Russia energy trade resilience can
be significantly enhanced, effectively offsetting the
negative impacts of sanctions. Regarding the high
sanction sensitivity of oil trade, China and Rus-
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sia need to reduce maritime dependence and lo-
gistics vulnerability through further construction
of overland transport networks and regional re-
fining cooperation, thereby reducing oil’s sanction
sensitivity and improving the stability of bilater-
al oil trade. Coal has the lowest sanction sensitiv-
ity, but trade scale is limited by transport capaci-
ty bottlenecks; therefore, China and Russia should
explore diversification of coal logistics systems and
strengthen development of new transport routes
to increase bilateral trade volumes.

Second, Russia should improve governance
efficiency to offset the institutional costs of sanc-
tions. Given the positive effect of Russian gov-
ernance quality on China-Russia energy trade
(5 =0.868, p < 0.05), both countries should joint-
ly establish an “Energy Cooperation Transparen-
cy Platform” to standardize contract disclosure,
logistics tracking, and compliance review. Addi-
tionally, a “China-Russia Energy Dispute Rapid
Arbitration Court” could be created to resolve dis-
putes within 60 days. These institutional improve-
ments would reduce transaction friction caused
by sanctions and attract long-term investment in
energy infrastructure.

Third, China and Russia should strengthen
coordination of their financial systems to miti-
gate the asymmetry in exchange rate transmis-
sion. Based on econometric analysis findings
that RMB-RUB exchange rate’s promotion effect
on imports (, = 0.752, p < 0.001) is significant-
ly stronger than on exports (, = 0.556, p < 0.05),
China and Russia need to establish bilateral fi-
nancial systems and exchange rate coordination
mechanisms. Cooperation between SPFS and
CIPS could be strengthened to bypass SWIFT
and improve settlement efficiency in bilateral
trade. Joint intervention mechanisms may be in-
troduced to smooth extreme volatility, triggering
coordination when daily exchange rate fluctua-
tions exceed 3 % and initiating joint intervention
when monthly cumulative fluctuations exceed
15 %, thereby enhancing trade stability. Addition-
ally, linking the pricing of energy contracts to ex-
change rate indices could help mitigate the impact
of exchange rate fluctuations.

China and Russia should also strengthen en-
ergy infrastructure investment to stabilize energy
trade. The reversal of impacts from the 2014 sanc-
tions (y, = -0.970, p < 0.01) and 2022 sanctions
(y2 = 1.310, p < 0.001) reflects improvements in
China-Russia energy infrastructure interconnec-
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tivity. Further development should focus on the  can be improved through technical standard co-
Arctic shipping corridor and cross-border pipe-  ordination, and Russia should work to reduce de-
line networks to reduce sanction risks from tra-  pendence on natural resources while diversify-
ditional maritime routes. Supply chain efficiency  ing its trade.

References

Abeysinghe, T. & Yeok, T.L. (1998). Exchange rate appreciation and export competitive-
ness. The case of Singapore. Applied Economics, 30 (1), 51-55. Retrieved from: https://doi.
org/10.1080/000368498326137 (date of access: 11.05.2025).

Afesorgbor, S.K. (2019). The impact of economic sanctions on international trade: How do
threatened sanctions compare with imposed sanctions? European Journal of Political Economy, 56,
11-26. Retrieved from: https://doi.org/10.1016/j.ejpoleco.2018.06.002 (date of access: 11.05.2025).

Al-Saidi, M. (2023). White knight or partner of choice? The Ukraine war and the role of the
Middle East in the energy security of Europe. Energy Strategy Reviews, 49, 101116. Retrieved from:
https://doi.org/10.1016/j.esr.2023.101116 (date of access: 11.05.2025).

Aitken, N.D. (1973). The effect of the EEC and EFTA on European trade: A temporal cross-sec-
tion analysis. The American Economic Review, 63 (5), 881-892. Retrieved from: https://www.jstor.
org/stable/1813911 (date of access: 11.05.2025).

Aksenov, G., Li, R., Abbas, Q., Fambo, H., Popkov, S., Ponkratov, V., Vasiljeva, M. et al.
(2023). Development of trade and financial-economical relationships between China and Russia:
A study based on the trade gravity model. Sustainability, 15 (7), 6099. Retrieved from: https://doi.
0rg/10.3390/su15076099 (date of access: 11.05.2025).

Anderson, J.E. (1979). A theoretical foundation for the gravity equation. The American eco-
nomic review, 69 (1), 106-116. Retrieved from: https://www.jstor.org/stable/1802501 (date of access:
11.05.2025).

Anderson, J.E. & Marcouiller, D. (2002). Insecurity and the pattern of trade: An empiri-
cal investigation. Review of Economics and statistics, 84 (2), 342-352. Retrieved from: https://doi.
org/10.1162/003465302317411587 (date of access: 11.05.2025).

Anderson, J.E. & Van Wincoop, E. (2003). Gravity with gravitas: A solution to the bor-
der puzzle. American economic review, 93 (1), 170-192. Retrieved from: https://doi.
org/10.1257/000282803321455214 (date of access: 11.05.2025).

Antoniades, A. (2017). The new resilience of emerging and developing countries: Systemic inter-
locking, currency swaps and geoeconomics. Global Policy, 8 (2), 170-180. Retrieved from: https://doi.
org/10.1111/1758-5899.12399 (date of access: 11.05.2025).

Batzella, F. (2024). Slowly but surely? Assessing EU actorness in energy sanctions against Rus-
sia. Energy Policy, 192, 114233. Retrieved from: https://doi.org/10.1016/j.enpol.2024.114233 (date of
access: 11.05.2025).

Carril-Caccia, E (2025). The impact of economic sanctions on bilateral mergers and acquisi-
tions. European Journal of Political Economy, 86, 102650. Retrieved from: https://doi.org/10.1016/].
ejpoleco.2025.102650 (date of access: 11.05.2025).

Chen, Y, Jiang, J., Wang, L. & Wang, R. (2023). Impact assessment of energy sanctions in
geo-conflict: Russian-Ukrainian war. Energy Reports, 9, 3082-3095. Retrieved from: https://doi.
0rg/10.1016/j.egyr.2023.01.124 (date of access: 11.05.2025).

Crozet, M. & Hinz, J. (2020). Friendly fire: The trade impact of the Russia sanctions and count-
er-sanctions. Economicpolicy,35(101),97-146.Retrieved from:https://doi.org/10.1093/epolic/eiaa006

De Groot, H.L,, Linders, G.]. M. & Rietveld, P. (2005). Institutions, governance and internation-
al trade: opening the black box of OECD and GDP per capita effects in gravity equations. IATSS re-
search, 29 (2), 22-29. Retrieved from: https://doi.org/10.1016/50386-1112(14)60130-8 (date of ac-
cess: 11.05.2025).

D’Souza, A. (2012). The OECD anti-bribery convention: Changing the currents of trade. Jour-
nal of Development Economics, 97 (1), 73-87. Retrieved from: https://doi.org/10.1016/j.jdeve-
€0.2011.01.002 (date of access: 11.05.2025).

72 w r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://doi.org/10.1080/000368498326137
https://doi.org/10.1080/000368498326137
https://doi.org/10.1016/j.ejpoleco.2018.06.002
https://doi.org/10.1016/j.esr.2023.101116
https://www.jstor.org/stable/1813911
https://www.jstor.org/stable/1813911
https://doi.org/10.3390/su15076099
https://doi.org/10.3390/su15076099
https://doi.org/10.1162/003465302317411587
https://doi.org/10.1162/003465302317411587
https://doi.org/10.1257/000282803321455214
https://doi.org/10.1257/000282803321455214
https://doi.org/10.1111/1758-5899.12399
https://doi.org/10.1111/1758-5899.12399
https://doi.org/10.1016/j.enpol.2024.114233
https://doi.org/10.1016/j.ejpoleco.2025.102650
https://doi.org/10.1016/j.ejpoleco.2025.102650
https://doi.org/10.1016/j.egyr.2023.01.124
https://doi.org/10.1016/j.egyr.2023.01.124
https://doi.org/10.1093/epolic/eiaa006
https://doi.org/10.1016/S0386-1112(14)60130-8
https://doi.org/10.1016/j.jdeveco.2011.01.002
https://doi.org/10.1016/j.jdeveco.2011.01.002

R-ECONOMY, 2026, 12(1), 57-75 doi 10.15826 /recon.2026.12.1.004

Drezner, D.W. (2024). Global economic sanctions. Annual Review of Political Science, 27.
Retrieved from: https://www.annualreviews.org/content/journals/10.1146/annurev-polis-
ci-041322-032240 (date of access: 11.05.2025).

Engle, R.F. & Granger, C.W. (1987). Co-integration and error correction: representation, es-
timation, and testing. Econometrica: journal of the Econometric Society, 251-276. Retrieved from:
https://doi.org/10.2307/1913236 (date of access: 11.05.2025).

Felbermayr, G., Kirilakha, A., Syropoulos, C., Yalcin, E. & Yotov, Y. V. (2020). The global sanctions
data base. European Economic Review, 129, 103561. Retrieved from: https://doi.org/10.1016/j.euroecor-
ev.2020.103561 (date of access: 11.05.2025).

Felbermayr, G., Morgan, T.C., Syropoulos, C. & Yotov, Y. V. (2025). Economic Sanctions: Styl-
ized Facts and Quantitative Evidence. Annual Review of Economics, 17. Retrieved from: https://doi.
org/10.1146/annurev-economics-081623-020909 (date of access: 11.05.2025).

Gani, A. & Scrimgeour, F. (2016). New Zealand’s trade with Asia and the role of good governance.
International Review of Economics ¢ Finance, 42, 36-53. Retrieved from: https://doi.org/10.1016/j.
iref.2015.10.017 (date of access: 11.05.2025).

Gaur, A, Settles, A. & Vaatanen, J. (2023). Do economic sanctions work? Evidence from the Rus-
sia-Ukraine conflict. Journal of Management Studies, 60 (6), 1391-1414. Retrieved from: http://dx.
doi.org/10.2139/ssrn.4433798 (date of access: 11.05.2025).

Global energy governance: The new rules of the game. (2010). Goldthau, A., & Witte, J. M. (Eds.).
Rowman & Littlefield. Retrieved from: http://www.jstor.org/stable/10.7864/j.cttéwpgm3 (date of ac-
cess: 11.05.2025).

Granger, C. W. & Newbold, P. (1974). Spurious regressions in econometrics. Journal of econo-
metrics, 2 (2), 111-120. Retrieved from: https://doi.org/10.1016/0304-4076(74)90034-7 (date of ac-
cess: 11.05.2025).

Haidar, J.I. (2017). Sanctions and export deflection: evidence from Iran. Econom-
ic Policy, 32 (90), 319-355. Retrieved from: https://doi.org/10.1093/epolic/eix002 (date of access:
11.05.2025).

Head, K. & Mayer, T. (2014). Gravity equations: Workhorse, toolkit, and cookbook. Handbook
of international economics, 4, 131-195. Elsevier. Retrieved from: https://doi.org/10.1016/B978-0-
444-54314-1.00003-3 (date of access: 11.05.2025).

Hufbauer, G.C. & Jung, E. (2021). Economic sanctions in the twenty-first century. Research
handbook on economic sanctions, 26-43. Edward Elgar Publishing. Retrieved from: https://doi.
org/10.4337/9781839102721.00008 (date of access: 11.05.2025).

Hussain, J., Zhou, K., Muhammad, F, Khan, D., Khan, A., Ali, N. & Akhtar, R. (2021). Renew-
able energy investment and governance in countries along the belt & Road Initiative: Does trade
openness matter?. Renewable Energy, 180, 1278-1289. Retrieved from: https://doi.org/10.1016/].
renene.2021.09.020 (date of access: 11.05.2025).

Johansen, S. (1988). Statistical analysis of cointegration vectors. Journal of economic dynamics

and control, 12 (2-3), 231-254. Retrieved from: https://doi.org/10.1016/0165-1889(88)90041-3 (date
of access: 11.05.2025).

Kaufmann, D., Kraay, A. & Mastruzzi, M. (2011). The worldwide governance indicators: Meth-
odology and analytical issuesl. Hague journal on the rule of law, 3 (2), 220-246. Retrieved from:
https://doi.org/10.1017/S1876404511200046 (date of access: 11.05.2025).

Khalid, U., Ali, M. T., Okafor, L. & Sanusi, O.1. (2024). Do sanctions affect the environment?
The role of trade integration. Research in Globalization, 8, 100191. Retrieved from: https://doi.
0rg/10.1016/j.resglo.2023.100191 (date of access: 11.05.2025).

Lambert, L. A., Tayah, J., Lee-Schmid, C., Abdalla, M., Abdallah, I., Ali, A.H., Ahmed, W. et al.
(2022). The EU’s natural gas Cold War and diversification challenges. Energy Strategy Reviews, 43,
100934. Retrieved from: https://doi.org/10.1016/j.esr.2022.100934 (date of access: 11.05.2025).

Leamer, E.E. (1974). The commodity composition of international trade in manufactures:
An empirical analysis. Oxford Economic Papers, 26 (3), 350-374. Retrieved from: https://doi.
org/10.1093/oxfordjournals.oep.a041294 (date of access: 11.05.2025).

73 W r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://doi.org/10.1016/j.euroecorev.2020.103561
https://doi.org/10.1016/j.euroecorev.2020.103561
https://doi.org/10.1016/j.iref.2015.10.017
https://doi.org/10.1016/j.iref.2015.10.017
http://dx.doi.org/10.2139/ssrn.4433798
http://dx.doi.org/10.2139/ssrn.4433798
http://www.jstor.org/stable/10.7864/j.ctt6wpgm3
https://doi.org/10.1016/0304-4076(74)90034-7
https://doi.org/10.1093/epolic/eix002
https://doi.org/10.1016/B978-0-444-54314-1.00003-3
https://doi.org/10.1016/B978-0-444-54314-1.00003-3
https://doi.org/10.1016/j.renene.2021.09.020
https://doi.org/10.1016/j.renene.2021.09.020
https://doi.org/10.1016/0165-1889(88)90041-3
https://doi.org/10.1017/S1876404511200046
https://doi.org/10.1016/j.resglo.2023.100191
https://doi.org/10.1016/j.resglo.2023.100191
https://doi.org/10.1016/j.esr.2022.100934
https://doi.org/10.1093/oxfordjournals.oep.a041294
https://doi.org/10.1093/oxfordjournals.oep.a041294

R-ECONOMY, 2026, 12(1), 57-75 doi 10.15826 /recon.2026.12.1.004

Liu, X.M. & Qiu, H.]J. (2024). The impact of international sanctions on food security and Sus-
tainable Development Goal 2 (SDG-2). Public Health, 235, 128-133. Retrieved from: https://doi.
org/10.1016/j.puhe.2024.07.002 (date of access: 11.05.2025).

Ljung, G.M. & Box, G.E. (1978). On a measure of lack of fit in time series models. Biometrika,
65 (2),297-303. Retrieved from: https://doi.org/10.1093/biomet/65.2.297 (date of access: 11.05.2025).

Nguyen, T.T. & Do, M. H. (2021). Impact of economic sanctions and counter-sanctions on the
Russian Federation’s trade. Economic Analysis and Policy, 71, 267-278. Retrieved from: https://doi.
org/10.1016/j.eap.2021.05.004 (date of access: 11.05.2025).

Novikau, A. (2023). Energy security in security studies: A systematic review of twenty years of
literature. Central European Journal of International and Security Studies, 17 (3), 36-64. Retrieved
from: https://doi.org/10.51870/PDDC2102 (date of access: 11.05.2025).

Morgan, T. C,, Syropoulos, C. & Yotov, Y. V. (2023). Economic sanctions: Evolution, consequenc-
es, and challenges. Journal of Economic Perspectives, 37 (1), 3-29. Retrieved from: https://www.aea-
web.org/articles?id=10.1257/jep.37.1.3 (date of access: 11.05.2025).

Paik, K. W. (2015). Sino-Russian gas and oil cooperation: entering into a new era of strategic
partnership? 59. OIES Paper : WPM. Retrieved from: https://doi.org/10.26889/9781784670290 (date
of access: 11.05.2025).

Phillips, P.C. & Durlauf, S.N. (1986). Multiple time series regression with integrated processes.
The Review of Economic Studies, 53 (4), 473-495. Retrieved from: https://doi.org/10.2307/2297602
(date of access: 11.05.2025).

Sedrakyan, G.S. (2022). Ukraine war-induced sanctions against Russia: Consequences on transi-
tion economies. Journal of Policy Modeling, 44 (5), 863-885. Retrieved from: https://doi.org/10.1016/].
ipolmod.2022.08.003 (date of access: 11.05.2025).

Siliverstovs, B. & Schumacher, D. (2009). Estimating gravity equations: to log or not to log?. Em-
pirical Economics, 36, 645-669. Retrieved from: https://doi.org/10.1007/s00181-008-0217-y (date of
access: 11.05.2025).

Stock, J.H. (1987). Asymptotic properties of least squares estimators of cointegrating vec-
tors. Econometrica: Journal of the Econometric Society, 1035-1056. Retrieved from: https://doi.
org/10.2307/1911260 (date of access: 11.05.2025).

Taralashvili, T. (2024). How interstate soft conflicts affect bilateral migration: Results from a struc-
tural gravity model. International Economics, 179, 100522. Retrieved from: https://doi.org/10.1016/].
inteco.2024.100522 (date of access: 11.05.2025).

Tinbergen, J. (1962). Shaping the world economy; suggestions for an international economic
policy. The Twentieth Century Fund.

Von Hirschhausen, C. & Neumann, A. (2008). Long-term contracts and asset specificity revisit-
ed: An empirical analysis of producer-importer relations in the natural gas industry. Review of Indus-

trial Organization, 32, 131-143. Retrieved from: https://doi.org/10.1007/s11151-008-9165-0 (date of
access: 11.05.2025).

White, H. (1980). A heteroskedasticity-consistent covariance matrix estimator and a direct test
for heteroskedasticity. Econometrica: journal of the Econometric Society, 817-838. Retrieved from:
https://doi.org/10.2307/1912934 (date of access: 11.05.2025).

Yotov, Y. V., Piermartini, R. & Larch, M. (2016). An advanced guide to trade policy analysis:
The structural gravity model. WTO iLibrary. Retrieved from: https://doi.org/10.30875/abc0167e-en
(date of access: 11.05.2025).

Zuk, P. & Zuk, P. (2022). National energy security or acceleration of transition? Energy policy after
the war in Ukraine. Joule, 6 (4), 709-712. Retrieved from: https://doi.org/10.1016/j.joule.2022.03.009
(date of access: 11.05.2025).

Information about the authors

Lin Shengfu — Graduate Student, Graduate School of Economics and Management, Ural Fed-
eral University (19 Mira Str, Ekaterinburg, 620002, Russia); ORCID: 0009-0008-5192-6782; e-mail:
1249821454@qgg.com

74 w r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://doi.org/10.1016/j.puhe.2024.07.002
https://doi.org/10.1016/j.puhe.2024.07.002
https://doi.org/10.1093/biomet/65.2.297
https://doi.org/10.1016/j.eap.2021.05.004
https://doi.org/10.1016/j.eap.2021.05.004
https://doi.org/10.26889/9781784670290
https://doi.org/10.2307/2297602
https://doi.org/10.1016/j.jpolmod.2022.08.003
https://doi.org/10.1016/j.jpolmod.2022.08.003
https://doi.org/10.1007/s00181-008-0217-y
https://doi.org/10.1007/s11151-008-9165-0
https://doi.org/10.2307/1912934
https://doi.org/10.1016/j.joule.2022.03.009
mailto:aafedyunina@hse.ru

R-ECONOMY, 2026, 12(1), 57-75 doi 10.15826 /recon.2026.12.1.004

Natalia B. Davidson — Cand. Sc. (Economics), Associate Professor, Graduate School of Eco-
nomics and Management, Ural Federal University (19 Mira St., Ekaterinburg, 620002, Russia); OR-
CID: 0000-0002-6779-9561; e-mail: n.b.davidson@urfu.ru

Nudopmanusa o6 aBTopax
JIunp lIsndy — acnmpant, VIHCTUTYT SKOHOMUKM ¥ YIpaBjIeHNs, Ypanbckuil depepanb-
HbI yHUBepcuTeT (yn. Mupa, 19, Exarepun6ypr, 620002, Poccus); ORCID: 0009-0008-5192-6782;
e-mail: 1249821454@gqg.com
Hasuncon Haranbsa BopucoBHa — KaHANIAT 5SKOHOMWYECKMX HAYK, IOLEHT, VIHCTUTYT 3KO-

HOMMKM ¥ yIIpaBlIeHus, Ypanbckuil ¢enepanbHbii yHuBepcuteT (y1. Mupa, 19, Exarepuno6ypr,
620002, Poccns); ORCID: 0000-0002-6779-9561; e-mail: n.b.davidson@urfu.ru

F=1ES
HHF——E1TEE HRR , @F5EEZk , BHI/RBKIBASE (#B4R : 620002
, BTHTMEEME |, KR AKE192 ) ; ORCID : 0009-0008-5192-6782 ; EBFHP
#8 : 1249821454@gqg.com
BERMERT GBERXRM——FHE  [FESEEFER , SHR/RBKIRE (BB
98 : 620002 , HBEIM-EEWME |, KAIKE195 ) ; ORCID : 0000-0002-6779-9561 ; BB+
BB#8 : n.b.davidson@urfu.ru

ARTICLE INFO: received June 28, 2025; accepted October 05, 2025

VMH®OPMAIVA O CTATDBE: gara nocrynnennsa 28 mionsa 2025 r.; jarta IpUHATAA K Ie4aTH
05 oxTsa6ps 2025

75 W r-economy.com

Online ISSN 2412-0731


http://r-economy.com
mailto:n.b.davidson@urfu.ru
mailto:n.b.davidson@urfu.ru
mailto:1249821454@qq.com
mailto:n.b.davidson@urfu.ru

	Влияние санкций ЕС и США на торговлю энергоресурсами между Китаем и Россией в геополитическом контексте после 2014 года: перспектива гравитационной модели
	The impact of EU-US sanctions on China-Russia energy trade 
in the post‑2014 geopolitical context: a gravity model perspective

