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Abstract. Amid the accelerating global low-carbon transition and a shifting geopolitical landscape, China and
Russia face growing incentives to deepen green cooperation. However, empirical research on the drivers and
constraints shaping bilateral cooperation remains limited. This study applies the Driving Forces-Resistance
framework to examine the dynamics of China-Russia green cooperation through textual analysis, comparative
assessment, and case studies of the Tianwan and Xudabao nuclear power plants and the China-Russia
Eastern Route Gas Pipeline. Drawing on bilateral policy documents from 2006 to 2025 and data from the
WIPO Global Innovation Index 2025, the study identifies four key driving forces: strategic consensus, economic
complementarity, shared interests in global climate governance, and multi-level cooperation mechanisms. It also
identifies three major constraints: structural, institutional, and technical and financial. Structural constraints are
reflected in Russia’s continued dependence on oil and gas revenues, while institutional constraints arise from
differences in technical standards and certification systems. Technical and financial constraints are associated
with disparities in innovation capacity and limited access to green financing. Based on these findings, the study
proposes a phased set of policy measures, including mutual recognition of green technology standards, a green
cooperation sub-fund, a Far East green project matching platform, and joint green technology laboratories.
The findings contribute to a deeper understanding of the factors shaping China-Russia green cooperation and
provide targeted theoretical and policy insights for its further development under the Green Belt and Road
framework.
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WCCNEROBATENbCKAS CTATbS
Clh® <

YHuBepcuteT Knutanckom akageMum o6LecTBeHHbIX Hayk, I. [ekuH, Kutai

OdBuXywme cunibl, orpaHUH4EHUS U NYTU ONTUMU3ALUN KUTAUCKO-POCCUMCKOrO
coTpyaHu4yecTsa B cpepe 3eN1EHON IKOHOMUKU

AHHoTauums. [To Mepe yckopeHus rnobanbHOro nepexona K HW3KOYrNepoLHOM 3KOHOMMKE U MEHSIIOWENCS re-
ononuTuYeckon obcraHoBkM y Kutas n Poccumn nossnsetcs Bcé 6onblue CTUMYNOB K yrnybneHuio coTpyaHUYe-
CTBa B 3enéHoi cdepe. BmecTe € TeM 3MNUPUYECKMX UCCIELOBAHUMI, NOCBAWEHHbIX hakTopaM, CnocobCTBYyHO-
WMM M NPEnsSTCTBYHOLMM TaKOMY COTPYAHMYECTBY, MOKA HEMHOrO. B HacToswen paboTte ang aHann3a AMHAMUKK
KMTaMCKO-POCCUIACKOTO 3e/IEHOr0 COTPYAHMYECTBA MPUMEHSETCS TeopeTnyeckas Monenb «[Buxywime cunbl —
ConpoTtuBneHune»; UCNOb3yTCS METObI TEKCTOBOrO aHaNM3a, CPAaBHUTENbHOM OLLEHKM, @ TAKKe paccMaTpuBaloT-
cs1 kencbl TanbBaHbckon ASC n ASC «Cronpany» 1 razonposoga «Cuna Cubupwm» (KUTaMCKO-pOCCUMCKMIA Ta30npo-
BOZ, MO BOCTOYHOMY MapLpyTy). Ha oCHOBe aHanu3a ABYCTOPOHHMX NOAUTUYECKMX AOKyMeHTOoB 33 2006-2025 rr.
W [aHHbIX [N06anbHOro MHHOBALLMOHHOIO MHAEKCA BceMUPHOM opraHm3aummn MHTeNNeKTyanbHOM COBCTBEHHOCTH
33 2025 r. BblgeneHbl YeTbipe KtoYeBble OBWXKYLIME CUIIbl: CTPATErMUYECKUi KOHCEHCYC, SKOHOMMYECKas B3au-
MOA0MOHAEMOCTb, 06LMe MHTepechbl B 061aCTU rMo6asbHOrO KAMMaTUYECKOro YNpaBaeHUs U MHOFOYPOBHEBbIE
MeXaHW3Mbl COTPYAHMYECTBA. TakxKe onpeneneHbl TPU OCHOBHbIX BUAA OFPAaHUYEHWUIA — CTPYKTYPHbIE, MHCTUTYLM-
OHasibHble U TEXHUKO-(PUHAHCOBble. CTPYKTYpHble OrpaHMYeHMs CBS3aHbl C COXPAHSOLWENCS 3aBUCMMOCTBIO pOC-
CUIACKOM 3KOHOMMKM OT LOXOA0B OT 3KCNopTa HedTeNPOAYKTOB; MHCTUTYLIMOHANbHbIE 06YCIOBEHbI PAa3INUNIMU
B TEXHWMYECKMX CTaHAAPTax U cucTeMax CepTUdUKALUKN; TEXHUKO-PUHAHCOBbIE — Pa3pbiBOM B MHHOBALMOHHOM
noTeHUuMane M HegoCTaTOYHbIM AOCTYNOM K 3enéHOMY GUHaHCcMpoBaHuio. C y4ETOM MOYYEHHBIX pe3y/bTaToB
NpeLnoXeH MO3TanHbIi KOMMNIEKC Mep, BKIOYAIOLWMIA B3aMMHOE NpU3HaHWe CTaHAAPTOB 3eNEHbIX TEXHOMIOTUNM,
co3paHue cybdoHaa 3enéHOro COTpyaHUYECTBa, NNaTGopMbl A4S COMPSHKEHUS 3eNEHbIX NPOEKTOB Ha [anbHem
Boctoke n coBMecCTHbIx 1abopaTopuii 3enéHbiX TEXHONOMMI. Pe3ynbTaThl MCCNeA0BaHUS YINyONsOT NOHUMaHMeE
(aKTOpOB, ONpenenstoLmX KUTanCKO-POCCUICKOE 3eIEHOe COTPYAHNYECTBO, a TaKXKe 3a4ak0T NpaKTUYecKue u Te-
OopeTMYecKne OpUEeHTUPbI NS ero AaNbHenlero pa3BuTusa B paMKax 3KOI0rMYeCKOro KOMMOHEHTa MHULMATUBDI
«OfMH Nosic, OAMH NyTb».

KntoueBbie cnoBa: KMTaCKO-pOCCUICKOE 3eNEHOe COTPYLHMYeCTBO; Teopms «[Buxywme cunbl — ConpoTuBneHue»; 3enéHas co-
CTaBNSAOLWAN MHMUMATUBbI «OAMH NOSC, OAMH NYTb»; YCTOMUYMBOE Pa3BUTUE; IHEPreTUHECKUIA Nepexos; 3enéHoe duHaHCMpoBaHue

[na umtuposanus: o, C. (2026). [IBuxyLLME CUNbI, OTPAHUYEHUS U NYTU ONTUMMU3ALMM KMTANCKO-POCCUIACKOTO COTPYAHMYECTBA B
chepe «3enéHoi» IKOHOMUKU. IKOHOMUKA peauoHa, 22(3), 626-638. https://doi.org/10.17059/ekon.reg.2026-3-11

Introduction framework. In terms of areas of cooperation, it en-

Against the backdrop of the global low-carbon
transition and profound shifts in the geopolitical
landscape, China and Russia, as important neigh-
bours and comprehensive strategic partners, are
deepening their cooperation in the field of green
development. This cooperation not only contributes
to the sustainable development of both countries
but also carries far-reaching implications for global
climate governance. The global energy transition is
accelerating, with renewable energy accounting for
more than 25 % of primary energy consumption.
In response to this trend, China has established its
“dual carbon” goals of peaking carbon emissions
before 2030 and achieving carbon neutrality be-
fore 2060, while Russia has adopted its Strategy for
Low-Carbon Socio-Economic Development through
2050. These policy commitments demonstrate a sig-
nificant degree of strategic alignment between the
two countries in pursuing green and low-carbon de-
velopment (Xu & Yi, 2022).

China-Russia green cooperation, which has de-
veloped over many years, has established a mul-
ti-domain, multi-level, and multi-mechanism

compasses environmental protection, green energy,
green finance, green agriculture, and other fields. In
terms of levels, cooperation takes place bilaterally,
regionally through mechanisms such as the Shanghai
Cooperation Organization and BRICS, and globally
through platforms such as the United Nations climate
negotiations. Regarding cooperation mechanisms, in-
stitutional arrangements such as the Environmental
Protection Cooperation Subcommittee under the
China-Russia Prime Ministers’ Regular Meeting
Committee have been established. In addition, the
policy alignment between China’s Green Belt and
Road Initiative and Russia’s Eurasian Economic
Union strategy has created further opportunities for
bilateral green cooperation.

However, China-Russia green cooperation con-
tinues to face several challenges, which constrain
its depth and breadth. Russia’s economy remains
highly dependent on the energy sector, with oil and
gas revenues accounting for 45 % of its fiscal budget
in 2023, which constrains the pace of its green tran-
sition. Differences in technical standards and cer-
tification systems between China and Russia also
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increase the costs of cooperation. Furthermore, due
to Western sanctions, financing costs for green pro-
jects are 2 to 3 percentage points higher than those
in Europe (Xu et al., 2025).

This paper employs the driving force and con-
straint theory framework to systematically ana-
lyse the internal drivers and external constraints of
China-Russia green cooperation. It aims to identify
the underlying logic of the cooperation mechanism
and propose potential pathways for optimization.
Driving force and constraint theory provides an ef-
fective framework for analysing international coop-
eration by emphasizing the dual dimensions of forces
that promote cooperation and factors that constrain
its development. Within this framework, the driv-
ing force system of China-Russia green cooperation
encompasses four dimensions: strategic consensus,
economic complementarity, global governance, and
mechanism building. The constraint system consists
of three levels: structural, institutional, and techni-
cal and financial constraints. This analysis may thus
contribute theoretical and policy insights into the
development of China-Russia green cooperation.

Data and Methods

This study is grounded in a comprehensive review
of scholarly literature and policy documents, employ-
ing a mixed-methods approach that integrates qual-
itative analysis with descriptive statistical analysis.

Research on China-Russia green cooperation
has expanded in recent years, yet empirical studies
systematically examining the underlying drivers
and constraints remain limited. Existing literature
can be broadly categorized into three strands. The
first focuses on the strategic and policy dimen-
sions of bilateral environmental and energy coop-
eration. Scholars such as Xu & Yi (2022) highlight
the alignment between China’s dual carbon goals
and Russia’s low-carbon strategy, emphasizing the
role of high-level diplomatic mechanisms in facil-
itating green partnerships. The second strand ex-
amines specific sectors, including nuclear energy,
natural gas, and agriculture, often through case
studies of landmark projects (Li, 2024; Lu & Song,
2022; Zhang et al., 2025). The third strand addresses
institutional and financial barriers, noting that dif-
ferences in technical standards and limited access to
green financing constrain the scale and efficiency of
cooperation (Xu, Huang & Yi, 2025; Wu & Ge, 2024).

Despite these contributions, few studies system-
atically apply a theoretical framework to analyse
the dynamic interplay between driving forces and
resistance in China-Russia green cooperation. This
study addresses this gap by employing the Driving
Forces-Resistance model, drawing on the tradition
of Lewin (1947) and its subsequent applications in
organizational and social-change research (Burnes,
2004; Coghlan & Brydon-Miller, 2014).
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Data Sources

The data primarily derive from publicly available
policy regulations, authoritative statistical databas-
es, and landmark project case studies, spanning the
period from 2006 to 2025.

Core materials include official documents relat-
ed to China’s “Dual Carbon” goals, Russia’s Strategy
for Low-Carbon Socio-Economic Development until
2050,and Joint Statements issued by the Chinese and
Russian heads of state between 2006 and 2025 (with
particular emphasis on the 2024 Joint Statement
on Deepening the Comprehensive Strategic
Partnership of Coordination for a New Era and the
latest statement from 2025). Additionally, this study
incorporates the SCO Concept for Environmental
Protection Cooperation and relevant cooperation
documents from BRICS.

Data were sourced from the World Intellectual
Property Organization’s (WIPO) Global Innovation
Index (GII) 2025 report to obtain rankings for China
and Russia regarding innovation infrastructure and
knowledge output. Furthermore, public data from
the Russian Ministry of Finance (e.g., the proportion
of oil and gas revenue in the federal budget for 2023)
and energy trade statistics (e.g., China-Russia natu-
ral gas trade volume in 2024) were utilized.

Information regarding flagship projects in nu-
clear energy, natural gas, and green finance was
collected. This includes operational data from the
Tianwan and Xudabao Nuclear Power Plants, com-
missioning status of the China-Russia Eastern
Route Natural Gas Pipeline, and industry standards
such as the Green Finance Guidelines issued by VEB.
RF (Vnesheconombank).

Research Methods

The “Drive-Resistance Analysis Model” originat-
ed from Kurt Lewin’s (1947) force-field analysis of
group dynamics and has since been widely adopted
in the social sciences and economics to study the
drivers and barriers of institutional and organiza-
tional change (Burnes, 2004; Coghlan & Brydon-
Miller, 2014). The core assumption of this model is
that any collaborative process is the result of the
interaction between driving forces and resistance.
When driving forces outweigh resistance, collab-
oration moves forward; when resistance prevails,
collaboration is hindered or stalls. Therefore, this
framework provides a systematic theoretical and
methodological foundation to analyse the develop-
ment of Sino-Russian green cooperation.

Adopting this theoretical perspective, this study
constructs a Driving Forces-Resistance System
Analysis Model encompassing four major driving
forces, namely strategic consensus, economic com-
plementarity, global governance, and institution-
al building, and three primary forms of resistance,
namely structural, institutional, and technical con-
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straints. The model guides the empirical analysis
through several complementary methods.

Firstly, a textual analysis was applied to study bi-
lateral joint statements, strategic plans and indus-
try standards. This way we assessed, from a qualita-
tive perspective, the strength of bilateral strategic
consensus and changes in policy orientation.

Second, a horizontal comparison of the innova-
tion capabilities and institutional environments of
China and Russia was conducted. Particular atten-
tion was given to WIPO innovation indices to iden-
tify asymmetries in technology transfer capacities.
In addition, differences between the Russian GOST
standards system and Chinese and international
standards, particularly in terms of interfaces and
certification procedures, were examined to identi-
fy specific manifestations of technical barriers to
trade, such as increased certification costs.

Third, case studies and descriptive statistics were
employed to examine the practical dimensions of bi-
lateral cooperation. Representative projects, including
the Tianwan Nuclear Power Plant, the China-Russia
Eastern Route Natural Gas Pipeline, and green agri-
culture initiatives, were selected for analysis. Through
case analysis and available data, the study evaluates
project outcomes and identifies existing barriers. Case
selection prioritizes both representativeness and di-
versity, covering key sectors such as energy, environ-
ment, and agriculture. Descriptive statistics are also
applied to selected indicators, including power gener-
ation and emission reduction volumes.

Data for these indicators are drawn from project
operator reports (e. g., CNNC annual reports), pipe-
line operator throughput records, the IAEA Power
Reactor Information System (PRIS), and publicly
available energy-trade statistics.

In total, five representative cases are exam-
ined over the period 2006-2025: the Tianwan and
Xudabao nuclear power plants, the China-Russia
Eastern Route Natural Gas Pipeline, the Yamal LNG
project, and green agriculture initiatives.

It should be noted that access to certain mi-
cro-level enterprise data in Russia is limited, par-
ticularly due to the effects of international sanc-
tions. Consequently, this study focuses primarily on
the macro-policy and meso-industry levels. Micro-
econometric analysis may be pursued in future re-
search as relevant data become available.

Results

The Driving Forces-Resistance framework con-
ceptualizes China-Russia green cooperation as the
outcome of an ongoing interaction between factors
that promote cooperation and those that constrain
its development. As summarized in Table 1 below,
the driving system comprises four dimensions: stra-
tegic consensus, economic complementarity, glob-
al governance, and institutional development. The

resistance system consists of three dimensions:
structural, institutional, and technical and finan-
cial resistance. Together, these dimensions provide
a systematic basis for examining both the founda-
tions of bilateral cooperation and the factors that
may limit its development.

The first driving force is strategic consensus,
which derives from the two countries’ shared em-
phasis on green and low-carbon development. This
consensus is reflected in the broad alignment be-
tween China’s “dual carbon” goals and Russia’s cli-
mate and carbon neutrality objectives. The second
is economic complementarity, which arises from
differences in resource endowments, technologi-
cal capabilities, and market demands. For example,
China’s strengths in renewable energy technolo-
gies can complement Russia’s abundant natural
resources. The third driving force is global govern-
ance, reflected in the two countries’ shared inter-
ests and positions in international climate govern-
ance, including their emphasis on the principle of
“common but differentiated responsibilities.” The
fourth is institutional development, supported by
established mechanisms for bilateral and multilat-
eral cooperation. These include institutional ar-
rangements such as the Environmental Protection
Cooperation Subcommittee under the China-Russia
Prime Ministers’ Regular Meeting Committee.

Despite these driving forces, several forms of re-
sistance constrain the development of China-Russia
green cooperation. Structural resistance primarily
arises from differences in the economic structures
of the two countries. Russia’s continued depend-
ence on energy exports, for example, may constrain
the pace of its green transition, with oil and gas
revenues accounting for 45 % of its fiscal budget in
2023. Institutional resistance stems from differenc-
es in technical standards, certification systems, and
policy regulations, which can increase the costs and
complexity of bilateral cooperation. Technical and
financial resistance is associated with limitations in
technology transfer and access to financing. Russia’s
relatively less developed green finance market, for
instance, offers a more limited range of financial
products, while financing costs for green projects
have been estimated to be 2 to 3 percentage points
higher than in Europe.

The relationship between these driving forces
and forms of resistance is not static but dynamic
and potentially mutually transformative. The bal-
ance between them influences both the direction
and pace of China-Russia green cooperation. When
driving forces are stronger than resistance, coop-
eration is more likely to deepen and expand; when
resistance becomes more significant, cooperation
may slow or stagnate. At the same time, resistance
does not necessarily have a purely negative effect.
In some circumstances, constraints may encourage
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Table 1
Driving Forces and Barriers to China-Russia Green Cooperation
System Dimension Key manifestation Impact Level
Strategic consensus | Green development is a shared national priority in both countries. High
Economic . Complementary resource endowments, technological capabilities, and Medium to high
Power complementarity market demands.
system Global governance |Shared interests and positions in international climate governance. Moderate
Mechanism building Gradual.development of multi-level and multi-sector cooperation Moderate
mechanisms.
Structural Russia’s energy-dependent economic structure constrains the pace of High
resistance green transition. 9
Resistance | Institutional Differences in standards, regulations, and market access requirements . .
. . . Medium to high
System resistance increase cooperation costs.
Technical and Limited technology transfer capacity and restricted access to green
. . . ; . Moderate
financial resistance | financing constrain project development.

Source: Compiled by the author based on policy documents, WIPO GII 2025, and project data.

the two countries to develop new technologies, in-
stitutional arrangements, or financing mechanisms,
thereby transforming existing resistance into new
sources of cooperation. This dynamic interaction
helps explain the fluctuations and phased develop-
ment of China-Russia green cooperation and pro-
vides a framework for assessing its future trajectory.

Driving Forces of China-Russia Green Cooperation

China-Russia green cooperation is driven by four
interconnected factors: strategic consensus, eco-
nomic complementarity, shared interests in global
climate governance, and the development of insti-
tutional mechanisms. Together, these factors create
both the motivation and the institutional capacity
for expanding bilateral cooperation.

Strategic Consensus

China and Russia share significant strategic con-
sensus in the field of green development, serving
as the core driving force for cooperation. In 2020,
China formally proposed its “dual carbon goals”:
achieving carbon peak by 2030 and carbon neutrality
by 2060. Russia also approved its Strategy for Low-
Carbon Socio-Economic Development until 2050 in
2021, setting a target of achieving carbon neutrali-
ty by 2060 (Chu, 2020).! Russia subsequently ap-
proved its Strategy for Low-Carbon Socio-Economic
Development through 2050 in 2021, which also estab-
lishes a long-term pathway toward carbon neutrality
(Chu, 2020). Russia has further promoted low-carbon
and carbon-free technologies, enhanced the carbon
sequestration capacity of forests and ecosystems, and
developed supporting policies for green finance and

! Government of the Russian Federation. (2021, October 29).
Strategiya Sotsial’'no-Ekonomicheskogo Razvitiya Rossiyskoy
Federatsii s Nizkim Urovnem Vybrosov Parnikovykh Gazov do
2050 Goda [Strategy for the Socio-Economic Development of
the Russian Federation with Low Greenhouse Gas Emissions
up to 2050] (Decree No. 3052-r). URL: http://government.ru/
docs/43708/ (Date of access: 12.11.2025). (In Russ.)
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fiscal measures (Zhang & Qu, 2016; Xu et al., 2025;
Xu & Zou, 2024). Although the two countries differ
in their economic structures and policy approaches,
their shared emphasis on green development creates
a common strategic basis for cooperation.

This consensus is also reflected in bilateral and
multilateral policy coordination. At the bilateral
level, China and Russia have strengthened envi-
ronmental cooperation through high-level dia-
logue mechanisms. The 2024 Joint Statement on
Deepening the Comprehensive Strategic Partnership
of Coordination for a New Era called for enhanced
environmental cooperation, while the 2025 Joint
Statement further emphasized efforts to address
plastic waste pollution. At the multilateral level, co-
ordination within the United Nations, BRICS, and the
Shanghai Cooperation Organization provides addi-
tional platforms for aligning positions and promot-
ing cooperation on environmental and climate-relat-
ed issues. These developments indicate that strategic
consensus extends beyond broad policy objectives to
concrete areas of policy coordination.

Economic Complementarity

Economic complementarity provides a second
major driving force for bilateral green cooperation.
This complementarity is evident in technological
capabilities, resource endowments, and market de-
mand. China has developed substantial capabilities
in technological innovation, manufacturing, and the
commercialization of renewable energy technolo-
gies, while Russia retains considerable strengths in
fundamental research and clean energy sectors such
as nuclear power and hydrogen. The WIPO Global
Innovation Index 2025 illustrates the difference in
their innovation capabilities, with China ranked
10th and Russia 60th overall. The gap is particu-
larly pronounced in innovation infrastructure and
knowledge and technology outputs, where China
ranked 6th and 1st, respectively, compared with
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Russia’s 76th and 62nd positions.! These differences
suggest potential for technological complementa-
rity, particularly where Chinese commercialization
and manufacturing capabilities can be combined
with Russian scientific and technical expertise.

Resource endowments further strengthen this
complementarity. Russia possesses substantial re-
newable energy potential, including solar, wind, bi-
omass, and other resources, but their development is
constrained in some regions by limited electricity de-
mand and inadequate infrastructure. China, by con-
trast, has developed a relatively complete renewable
energy industrial chain and extensive experience in
large-scale project development. Its capabilities in
photovoltaic and wind power manufacturing, togeth-
er with experience in integrating renewable energy
development with ecological restoration and rural
development, provide potential areas for cooperation
with Russia. This combination of Russian resource
potential and Chinese technological and project im-
plementation capabilities creates opportunities for
mutually beneficial cooperation.

Market complementarity reinforces these techno-
logical and resource linkages. Russia faces demand
for technological upgrading and green infrastructure
development, while Chinese enterprises possess ex-
panding capabilities in green technologies and ex-
perience in international project cooperation. The
convergence of these supply and demand conditions
provides an economic basis for expanding bilateral
cooperation in renewable energy, energy efficiency,
green infrastructure, and related sectors.

Global Governance

Shared interests in global climate governance
constitute a third driving force. As major economies
and significant greenhouse gas emitters, China and
Russia face international pressure to reduce emis-
sions while maintaining economic development.
Both countries therefore emphasize the principle
of “common but differentiated responsibilities” and
the need to reconcile climate action with the right to
development (Jiang, 2012). This shared position cre-
ates opportunities for coordination in international
climate negotiations and strengthens their common
interests in shaping global climate governance.

The development of international trade and cli-
mate-related measures has further reinforced these
shared interests. The European Union’s Carbon
Border Adjustment Mechanism, for example, cre-
ates additional carbon-related costs for exporters
from both countries and highlights the growing in-
teraction between climate policy and international

! World Intellectual Property Organization. (2025). Global
Innovation Index 2025: GII 2025 Results. URL: https:/www.
wipo.int/web-publications/global- innovation-index-2025 /en/gii-
2025-results.html (Date of access:24.05.2026).

trade. Given the importance of energy and other car-
bon-intensive products in China-Russia trade, these
developments create incentives for both countries to
coordinate their responses to emerging green trade
measures. Their broader support for multilateralism
and opposition to unilateral coercive measures also
provides a basis for cooperation in promoting a more
inclusive international climate governance system.
Cooperation in biodiversity and environmental
governance provides another example of this align-
ment. At the fifteenth Conference of the Parties to
the Convention on Biological Diversity in 2021, China
and Russia expressed support for strengthening bio-
diversity conservation and addressing climate change
through coordinated approaches. Such shared posi-
tions at the multilateral level can reinforce bilateral
cooperation by providing a broader diplomatic and
policy context for environmental collaboration.

Mechanism building

The development of institutional mechanisms
provides the organizational foundation for China-
Russia green cooperation. Cooperation has gradual-
ly expanded from bilateral mechanisms to regional
and multilateral frameworks, creating channels for
policy coordination, project implementation, and
information exchange.

At the bilateral level, the Environmental Protection
Cooperation Subcommittee under the China-Russia
Prime Ministers’ Regular Meeting Committee, es-
tablished in 2006, provides a regular mechanism for
environmental cooperation and facilitates the imple-
mentation of bilateral projects. At the regional lev-
el, environmental cooperation under the Shanghai
Cooperation Organization has also developed pro-
gressively. The establishment of the China-SCO
Environmental Protection Cooperation Centre in 2014
and the adoption of the Concept of Environmental
Protection Cooperation among SCO Member States in
2018 provided an institutional basis for regional en-
vironmental collaboration. More recently, China and
Russia participated in environmental initiatives under
the SCO framework, including activities associated
with the “Ecological Year” and the 2025 SCO Tianjin
Summit’s emphasis on green industry cooperation.

At the broader multilateral level, China and Russia
also use platforms such as BRICS and the Belt and
Road Initiative to expand cooperation in areas re-
lated to digitalization, technology, and sustainable
development. Bilateral initiatives in digital infra-
structure and emerging technologies, including the
2020 China-Russia Digital Economy Demonstration
Project and the 2022 Agreement on Cooperation in
the Fields of Informatization and Digitalization, pro-
vide additional channels that may support the digital
and technological dimensions of green development.

Taken together, these mechanisms reduce coor-
dination costs, facilitate policy dialogue, and pro-
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Table 2
Key Mechanisms and Achievements of China-Russia Green Cooperation
. . Year of .
Type Representative mechanism establishment Key Achievements
Bilateral Subcommittee on Environmental Protection Facilitated cooperation in areas such as
. Cooperation under the China-Russia Prime 2006 transboundary water management and

mechanism L , ) - S . .

Ministers’ Regular Meeting Committee biodiversity conservation.

China-Shanghai Cooperation Organization Implemented initiatives such as the Green Silk

Environmental Protection Cooperation 2014 Road Ambassador Program, training more than

Center 200 officials and experts.

. Concept for Environmental Protection . S .
Regional . Provided an institutional framework for regional
. Cooperation Among Member States of the 2018 . .

mechanism . : T environmental cooperation.

Shanghai Cooperation Organization

Declaration of the Member States of the . .

. . o Established an action framework for green
Shanghai Cooperation Organization on 2025 . .
L . industry cooperation among SCO member states.

Cooperation in Green Industries
Multllatgral BRICS Green Cooperation Framework 2020 Promoted cooperation in areas such as green
Mechanism finance and renewable energy.
Emerging | China-Russia Digital Economy 2020 Promoted the application of 5G, Al, and other
Mechanism | Demonstration Project digital technologies in green development.

Source: Compiled by the author based on relevant materials.

vide institutional channels for translating strate-
gic consensus and economic complementarity into
concrete cooperation. The progressive development
of bilateral, regional, and multilateral mechanisms
therefore not only supports existing cooperation but
also strengthens the capacity of China and Russia to
respond collectively to emerging opportunities and
challenges in green development.

Systemic Barriers to China-Russia Green
Cooperation

While China and Russia possess significant po-
tential for green cooperation, its development is
constrained by structural, institutional, and techni-
cal and financial resistances. These constraints op-
erate at different levels but are closely interconnect-
ed, affecting both the incentives for cooperation and
the efficiency of project implementation.

Structural resistance

Following the dissolution of the Soviet Union,
the oil and gas sector became the cornerstone of
Russia’s economy, with its dominant position stead-
ily cementing. This resource-dependent economic
structure has diminished Russia’s intrinsic motiva-
tion to vigorously develop green energy. Although
Russia has set a goal of achieving carbon neutrali-
ty by 2060, it remains inclined in the short term to
maintain fossil fuel exports while limiting invest-
ment in renewable energy development. Following
the escalation of the Russia-Ukraine conflict,
Western sanctions have prompted Russia to reorient
energy exports toward Asia, particularly China. In
this context, maintaining hydrocarbon revenues has
become a priority in Sino-Russian energy engage-
ment, which has limited the relative space allocated
to green technology and industrial cooperation.
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Regional disparities in Russia constitute an addi-
tional structural constraint. Western regions gener-
ally benefit from better infrastructure and stronger
institutional capacity, while many eastern regions
possess substantial natural and renewable energy
resources but face infrastructure deficiencies and
higher investment risks (Xiao & Ge, 2022). The
Russian Far East illustrates this challenge. Despite
its considerable renewable energy potential, inad-
equate infrastructure and an uncertain investment
environment can limit the implementation and scal-
ability of green projects (Xiao & Ge, 2022). These re-
gional disparities therefore affect the geographical
distribution and feasibility of bilateral cooperation.

Institutional resistances

Institutional differences between China and
Russia increase the costs and complexity of green
cooperation. In the renewable energy sector, Russian
support policies may require a certain degree of lo-
cal equipment production, which can conflict with
the equipment export and market entry models
commonly adopted by Chinese enterprises. Such re-
quirements may increase investment costs and re-
duce the flexibility of cross-border cooperation.

Differences in technical standards and certifica-
tion systems represent another institutional barri-
er. Russia predominantly applies its national GOST
standards in equipment manufacturing and engi-
neering, whereas Chinese enterprises often operate
according to Chinese, European, or international
standards. These differences may require additional
testing, certification, and technical adaptation for
Chinese equipment entering the Russian market. In
the wind power sector, for example, differences in
cable interfaces and supporting materials may re-
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quire additional adaptation, contributing to report-
ed increases in certification costs of 15 % to 30 %.

Administrative complexity and policy uncer-
tainty further increase institutional risks. Complex
approval procedures and frequent adjustments to
environmental and related policies may increase
uncertainty for long-term investors. These chal-
lenges are particularly relevant to green finance,
where Russia’s regulatory framework remains rel-
atively underdeveloped and is supported largely
by environmental policies and selected provisions
adopted by commercial financial institutions (Wu
& Ge, 2024). Limited regulatory development may
therefore constrain the expansion and diversifica-
tion of green financial instruments.

Technical and financial resistance

Technologically, while Russia possesses strong
basic research capabilities, its capacity for technol-
ogy transfer remains inadequate. According to the
Global Innovation Index, Russia ranks 76th in inno-
vation infrastructure—significantly below China’s
6th place. This gap impedes technological innova-
tion and its widespread adoption.

At the management level, corporate governance
standards in Russia vary widely, and project man-
agement experience is limited. This results in low
project execution efficiency and weak cost control
capabilities. Delays and cost overruns have occurred
in some cooperative projects. (Xu, H., & Yi. 2022)

Financial constraints further reinforce these tech-
nical and institutional barriers. Green projects typi-
cally require substantial upfront investment and in-
volve relatively long implementation and repayment
periods. The impact of Western sanctions has further
restricted Russia’s access to international financing
channels, increasing the difficulty and cost of financ-
ing green projects. At the same time, Russia’s green
finance market remains relatively small and concen-
trated in a limited range of instruments, particularly
green bonds. Although China and Russia have begun
exploring cooperation in areas such as ESG bond cer-
tification (Dai et al., 2024) and green infrastructure
investment and financing (Xie et al., 2025), the scale
of these initiatives remains limited relative to exist-
ing financing needs (Xu et al., 2025).

Discussion

Prospects of Cooperation between China and
Russia under the Green Belt and Road Initiative

The Green Belt and Road Initiative provides an
important framework for advancing sustainable
development and strengthening China’s partici-
pation in global environmental governance. Since
the issuance of the Guiding Opinions on Promoting
the Construction of a Green Belt and Road in
2017, green development has become an increas-

ingly important component of the Belt and Road
Initiative.! At the Second Belt and Road Forum for
International Cooperation in 2019, China further
emphasized green infrastructure, green investment,
and green finance as key elements of high-quality
Belt and Road cooperation (Xi, 2019). Against this
background, China and Russia have expanded coop-
eration in environmental protection, energy tran-
sition, clean energy, green industrial technologies,
green finance, and agriculture.

Based on the shared interests of China and
Russia, and under the framework of the green Belt
and Road Initiative, China and Russia are cooper-
ating in areas such as environmental protection,
green energy transition, clean energy cooperation,
green industrialization technology, green finance,
and green agriculture. Let us consider each of these
areas in more detail.

First and foremost, it should be noted that en-
vironmental cooperation between China and Russia
has a relatively long history, beginning with coop-
eration on transboundary rivers and lakes in the
1980s. A series of bilateral agreements subsequently
established a foundation for cooperation in trans-
boundary water management, biodiversity conser-
vation, and environmental protection?.

The 2005 Songhua River pollution incident high-
lighted the importance of strengthening bilateral
environmental coordination. In 2006, China and
Russia established the Environmental Protection
Subcommittee under the China-Russia Prime
Ministers’ Regular Meeting Committee, providing
a regular institutional mechanism for environmen-
tal cooperation. Since then, the two countries have
gradually expanded cooperation in areas such as
transboundary water protection, biodiversity con-
servation, environmental disaster response, climate
change, and solid waste management.

Since the launch of the Green Belt and Road
Initiative, environmental cooperation has become
an increasingly important component of bilateral
cooperation. Recent joint statements have further
reinforced this commitment. For example, the 2024
China-Russia Joint Statement on Deepening the
Comprehensive Strategic Partnership of Coordination
for a New Era called for strengthened cooperation
in areas including transboundary water protection,
environmental disaster response, biodiversity con-
servation, climate change, and solid waste manage-

! Guiding Opinions on Promoting the Construction of a Green Belt
and Road Initiative. (2017, May 9). China Environment News, 3.

2 The main agreements include the 1986 Agreement on Water
Resources Management of Border Waters between China and
Russia, the 1994 Agreement on Environmental Protection
Cooperation between China and Russia, and the 1996 Agreement
between China and Russia on the Establishment of a Fishing
Prohibition Zone in Lake Khanka.
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ment'. The 2025 Joint Statement further emphasized
efforts to address plastic waste pollution?.

These developments demonstrate the gradual ex-
pansion of the environmental cooperation between
China and Russia from transboundary environmental
management toward broader areas of ecological and
climate governance. The long-established institution-
al mechanisms provide a foundation for further coop-
eration under the Green Belt and Road framework.

Growing global concern over environmental degra-
dation and climate change is accelerating the transi-
tion toward a lower-carbon energy system. For oil and
gas companies, this transition is creating pressure to
improve production efficiency, reduce emissions, and
diversify into cleaner energy. Many companies are
therefore expanding investment in renewable energy
and carbon capture, utilization, and storage (CCUS)
technologies while seeking to reduce the carbon in-
tensity of their existing operations.

Over time, the crude oil market is expected to
contract, while natural gas and renewable energy are
likely to become increasingly important sources of
energy-sector growth (Lv, 2021). Against this back-
drop, China and Russia have deepened cooperation in
natural gas and renewable energy (Guo & Ma, 2025),
with projects such as the Yamal LNG project and the
China-Russia East Route natural gas pipeline serving
as prominent examples (Lu & Song, 2022). China’s
“dual carbon” goals are also expected to accelerate the
development of emissions-reduction and energy-ef-
ficiency technologies, facilitate the cleaner transfor-
mation of traditional energy sources, and promote the
growth of new energy industries (Hou et al., 2023).
Green energy cooperation could therefore become an
increasingly important component of China-Russia
cooperation and the joint development of the green
“Belt and Road” (Glazyrina & Zabelina, 2016).

Russia has extensive experience in nuclear ener-
gy,and China and Russia have cooperated in this field
for many years (Li, 2024). The cases of the Tianwan
and Xudabao nuclear power plants are quite illus-
trative in this respect. Tianwan’s first six units have

1 The full text of the Joint Statement between the People's
Republic of China and the Russian Federation on Deepening the
Comprehensive Strategic Partnership of Coordination for a New
Era on the Occasion of the 75th Anniversary of the Establishment
of Diplomatic Relations, can be found on the website of the
Chinese  government: URL:  https:/www.gov.cn/yaowen/
liebiao/202405/content_6951404.htm?dt_platform =douban_
broadcast&dt_dapp=1 (Date of access: 17.05.2024).

2 The Chinese government website published the "Joint
Statement between the People’s Republic of China and the Russian
Federation on Further Deepening the Comprehensive Strategic
Partnership of Coordination for a New Era on the Occasion of
the 80th Anniversary of the Victory of the Chinese People's War
of Resistance Against Japanese Aggression, the Great Patriotic
War of the Soviet Union, and the Founding of the United
Nations,” URL: https:/www.gov.cn/yaowen/liebiao/202505/
content_7023051.htm (Date of access: 11.05.2025).
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been brought into operation in three phases since
2007, with Units 5 and 6 entering commercial op-
eration in 2021. By the end of 2025, Units 1-6 had
generated more than 500 billion kilowatt-hours of
electricity, reportedly reducing carbon dioxide emis-
sions by approximately 400 million tons (Guo & Cai,
2022). Construction and commissioning of Units 7
and 8 are also progressing, with Unit 7 expected to
enter commercial operation in 20263,

Cooperation at the Xudabao Nuclear Power Plant
has likewise advanced steadily. CNNC and Rosatom
signed a framework contract in 2018 and a general
contract for Units 3 and 4 in 2019. Construction of
Units 1 and 2 began in 2023, while work on Units 3
and 4 has progressed to the equipment-installation
stage. The four units are scheduled to enter operation
between 2027 and 2029*. Together, the Tianwan and
Xudabao projects represent not only major energy
infrastructure investments but also important ele-
ments of broader Sino-Russian strategic cooperation.

China and Russia have also explored cooperation
in hydropower. In May 2016, China Three Gorges
Corporation and Russian Hydropower Company
established a joint venture to develop the Nizhny
Breya Hydropower Project in Russia. The project is
intended to strengthen flood control in the basin
and generate electricity that could potentially be
transmitted to China. More broadly, Russia’s abun-
dant water and energy resources, combined with
China’s expertise in renewable-energy technologies
such as wind and solar power, suggest further po-
tential for cooperation in clean energy.

Russia is now undergoing re-industrialization
while facing the problem of aging industrial infra-
structure that contributes to high energy consump-
tion and low efficiency. China’s extensive experi-
ence in infrastructure electrification and industrial
modernization could therefore support efforts to
upgrade Russian equipment and improve energy ef-
ficiency. The two countries could also leverage their
complementary strengths in green and low-carbon
technologies through joint research and develop-
ment, technology transfer, and other forms of tech-
nological cooperation.

5 Tianwan Units 1 and 2 began operation in 2007; Units 3 and 4
entered commercial operation in February and December 2018,
respectively; and Units 5 and 6 entered commercial operation in
2021. Unit 7 completed its hot performance test on December 30,
2025, and was proceeding toward fuel loading, grid connection,
and commercial operation in 2026. Construction of Unit 8 was
also underway.

4 The Xudabao project has involved several stages of Sino-
Russian cooperation. The dome of Unit 4 was installed in June
2024, and key equipment, including the reactor pressure vessel
and steam generator, was shipped from Russia in August 2024.
The equipment was manufactured by Rosatom’s Atomic Machine-
Building Company. The total investment for Units 1 and 2 was
reported at RMB 48 billion.
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Financial cooperation could further support
these efforts. As low-carbon development becomes
increasingly important worldwide, companies are
incorporating emissions reduction into their strat-
egies, while many face difficulties meeting their tar-
gets and may seek to offset emissions through in-
vestments in external low-carbon projects. Russia’s
relatively high emissions intensity and substantial
potential for emissions reductions could therefore
create opportunities for green investment. At the
same time, Western sanctions have constrained
Russia’s access to investment from traditional
sources, which contributed to Russia’s interest in
attracting Chinese capital for green projects.

Russia’s green finance market has also devel-
oped rapidly. In 2020, Vnesheconombank (VEB)
issued Russia’s first guidance on green finance,
establishing a framework for green projects, loans,
and bonds while drawing on China’s experience in
developing green-finance standards. Cooperation
has since expanded into areas such as ESG bond as-
sessment and certification, ESG ratings and disclo-
sure, green infrastructure financing, and local-gov-
ernment green finance.

Agriculture provides another area in which the
two countries’ complementary strengths could sup-
port green cooperation. China has a diverse agri-
cultural sector, while Russia’s vast territory, fertile
land, and abundant water resources provide favour-
able conditions for large-scale, mechanized farm-
ing. Bilateral agricultural cooperation can therefore
leverage these comparative advantages. In recent
years, the integration of environmental protection
and agricultural technologies has further expanded
the potential for cooperation (Zhang et al., 2025).

Demand for Russian agricultural products in
China has also contributed to the growth of bilateral
agricultural trade. Products such as soybeans, sun-
flower oil, flour, corn, and honey have gained popu-
larity among Chinese consumers. At the same time,
Chinese investment in agriculture has expanded in
the Russian Far East, including such spheres as cul-
tivation, processing, and trade. Institutional initi-
atives have also contributed to this development.
For example, in 2020 Heihe established a Sino-
Russian Green Agriculture Comprehensive Service
Centre to support green agricultural producers and
businesses in both countries.

Together, the above-described developments
suggest that Sino-Russian green cooperation ex-
tends beyond energy to encompass industrial mod-
ernization, finance, and agriculture. The two coun-
tries’ complementary resources, technologies, and
investment needs could provide a basis for expand-
ing cooperation across these sectors, although the
scale and effectiveness of such cooperation will
depend on technological, financial, and regulatory
conditions.

Conclusion

This study applies the Driving Forces-Resistance
framework to examine the development of China-
Russia green cooperation. The findings indicate that
bilateral cooperation is shaped by the interaction
between four principal driving forces, namely stra-
tegic consensus, economic complementarity, glob-
al governance, and institutional development, and
three major forms of resistance, namely structural,
institutional, and technological and financial con-
straints. The development of cooperation therefore
reflects a dynamic balance between factors that
facilitate cooperation and those that constrain its
depth and scope.

Based on an analysis of bilateral policy doc-
uments from 2006 to 2025, the WIPO Global
Innovation Index 2025, and selected China-Russia
green cooperation projects, four main conclusions
can be drawn. First, structural constraints remain
a major obstacle to deeper cooperation. Russia’s
continued dependence on fossil fuel revenues and
its existing energy structure may limit the pace of
its green transition and, consequently, the scope for
cooperation in renewable energy and other emerg-
ing green industries. Second, institutional differ-
ences increase the costs of bilateral cooperation.
Divergences between Russian GOST standards and
Chinese and international standards, particularly
in certification and technical requirements, create
additional transaction costs and may hinder the im-
plementation of green projects. Third, technological
asymmetries constrain the potential for green inno-
vation cooperation. The substantial difference be-
tween China and Russia in innovation capabilities,
particularly in knowledge and technology outputs,
suggests that differences in technology transfer and
commercialization capacity remain an important
constraint on deeper technological cooperation.
Fourth, financing remains a significant constraint.
Higher financing costs, limited diversity and scale of
green financial products in Russia, and the effects
of sanctions restrict access to capital for bilateral
green projects. Although cooperation in areas such
as ESG certification and green infrastructure financ-
ing has begun to develop, its scale remains limited.

In response to these constraints, this study pro-
poses a phased set of policy measures based on the
existing institutional foundation of China-Russia
cooperation. In the short term, from 2026 to 2027,
priority could be given to reducing institutional and
financial barriers. The two countries could promote
mutual recognition of green technology stand-
ards, initially focusing on areas such as wind power
equipment and green agricultural products, with the
aim of reducing redundant certification procedures.
A China-Russia Green Cooperation Sub-Fund could
also be explored to support small and medium-sized
projects, particularly in green agriculture and distrib-
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uted solar energy. Such a mechanism could help ad-
dress financing constraints, although its implemen-
tation would need to take into account sanctions,
settlement arrangements, and exchange rate risks.

In the medium term, from 2027 to 2028, greater
attention could be given to improving project im-
plementation and regional cooperation. A China-
Russia Far East Green Projects Information Platform
could facilitate project matching, information shar-
ing, and investment coordination, while targeted
incentives could support projects in areas such as
biomass energy and cross-border ecological conser-
vation. Building on existing regional cooperation
mechanisms, such a platform could improve the ef-
ficiency of project development, although its effec-
tiveness would depend on the availability of suitable
projects and supportive local policies.

In the medium to long term, from 2028 to 2030,
technological cooperation could become a greater

priority. Joint green technology laboratories and
shared intellectual property mechanisms could be
developed in areas where bilateral cooperation al-
ready exists, including nuclear power operation and
maintenance, smart agriculture, and carbon sink
accounting. Although such initiatives face greater
coordination requirements concerning research pri-
orities, intellectual property rights, and cost-shar-
ing, targeted demonstration projects could provide
a feasible starting point and contribute to strength-
ening long-term technological cooperation.

Overall, these findings suggest that China-Russia
green cooperation may benefit from a phased ap-
proach that prioritizes relatively feasible institution-
al and financial measures in the short term while
gradually expanding toward infrastructure and tech-
nological cooperation. Such an approach could help
reduce existing constraints while strengthening the
driving forces underlying bilateral green cooperation.
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Hcnons3oBanue cpeacts U

IIpu moaroToBKe CTaThy CPeACTBA F€HEPATUBHOTO MCKYCCTBEHHOIO MHTEJUIEKTA NIPUMEHSUIMCh B ABYX CIy4Yasx: OJis
1of6opa MCTOUHMKOB U /IS TIEPEBO/IA TEKCTOB C KMTAMCKOrO SI3bIKA HA aHITIMIACKUIA SI3BIK.
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