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ABSTRACT

The Belt and Road Initiative (BRI) has consistently upheld green development as a fundamental
principle and core philosophy, effectively promoting industrial green transformation, new energy
development, environmental governance, and biodiversity conservation in BRI countries. The
BRI has emerged as one of the world’s most important platforms for green cooperation and a
key global public good. However, new trends in low-carbon rules for international trade are
emerging with introducing policies such as the carbon border adjustment mechanism (CBAM)
and carbon labeling for imported and exported goods by the EU, the U.S., and Japan. These trends
include cutthroat competition for first-mover advantage, the formation of coalitions for low-
carbon trade barriers, the diversification of trade restrictions, the expansion of corporate low-
carbon procurement, and the politicization of carbon-related trade rules. These evolving rules
exert pressure on BRI countries' trade, industrial development, and new energy development
through trade compliance demands, industrial carbon lock-in, carbon pricing limitations, and
new energy integration controls, impacting the pace of green BRI advancement. To address
these challenges, BRI countries must capitalize on the CBAM transition period by implementing
coordinated measures, including collaborative development of carbon accounting standards,
mutual recognition of carbon pricing mechanisms, and standardized carbon disclosure protocols,
while participating in international rule-making processes to establish a low-carbon trade rule
system that aligns with developmental realities and serves the collective interests of the majority
of countries.

Keywords: BRI, carbon rules for international trade, CBAM, carbon labeling.

Introduction Japan, have implemented trade restrictions such
as CBAM, carbon tariffs, and carbon labeling.

PROMOTING CARBON NEUTRALITY hasbe- These measures ostensibly address carbon leak-

come a global consensus. However, in the context
of the deep division of global industrial chains,
disparities in carbon reduction policies between
countries have led to the transfer of high-carbon
industries or carbon-intensive segments of indus-
trial chains to developing countries, resulting in
“carbon leakage”. Consequently, developed coun-

tries and regions, including the EU, the U.S., and

age while representing these countries’ intention
to gain control over international trade rules gov-
erning carbon emission accounting, offsetting,
and taxation. The EU’s issuance of CBAM transi-
tional reporting rules on August 17, 2023, marked
the mechanism’s evolution from a proposal and
trade negotiation stage to a substantive trade bar-

rier.
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Existing studies refer to trade restrictions
implemented by different countries to address
climate change and promote carbon neutrali-
ty as low-carbon rules for international trade
(Hu et al, 2015). The original intention of
low-carbon rules for international trade was
to prevent carbon leakage resulting from dif-
ferences in the stringency of climate policies
among countries (Tu et al., 2023). However,
most current low-carbon international trade
rules are unilateral rather than multilateral
agreements signed by multiple countries. This
means that developed economies, such as the
EU, the US., and Japan, can leverage their
market dominance and position in the global
industrial division of labor to formulate trade
rules favorable to themselves under the guise
of addressing climate change, while compel-
ling other countries to accept them. Therefore,
many scholars have questioned their legitima-
cy and justification, arguing that mechanisms
such as carbon border adjustment taxes violate
the WTO’s principle of non-discrimination
(Wang, 2023) and constitute trade protection-
ism under the banner of environmental pro-
tection (Zhang et al., 2025). Regarding rule
design and actual effects, low-carbon rules for
international trade have relatively minor im-
pacts on Least Developed Countries (LDC)
and Small Island Developing States (SIDS).
Still, they will significantly impact manufac-
turing powerhouses such as China and ener-
gy and raw material exporters like Russia and
Venezuela. Furthermore, provisions in these
rules regarding product carbon footprint veri-

fication and carbon pricing requirements may

also disrupt industrial relocation and foreign

investment flows.

—

BRI participants, represented
by Russia, ASEAN nations, and
Venezuela, which primarily
export carbon-intensive
products, including industrial
products, energy resources,
and raw materials, face the
most severe impacts from low-
carbon rules for international
trade.

China proposes that the BRI promote re-
gional cooperation and is a vital platform for
international and regional economic collab-
oration. China has conducted extensive eco-
nomic cooperation with BRI partner countries
in multiple areas, including energy infrastruc-
ture development and industrial collaboration.
However, BRI participants, represented by
Russia, ASEAN nations, and Venezuela, which
primarily export carbon-intensive products,
including industrial products, energy resourc-
es, and raw materials, face the most severe im-
pacts from low-carbon rules for international
trade. Furthermore, the evident shortcomings
of BRI countries in low-carbon transition tech-
nologies, capital, and institutional frameworks
have amplified the multifaceted effects of these
low-carbon rules. With the formation of coa-
litions for low-carbon trade barriers, the di-

versification of trade restrictions, and the full
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“Developed economies, such as the EU, the U.S., and Japan, can leverage their market dominance
to formulate trade rules favorable to themselves under the guise of addressing climate change, while
compelling other countries to accept them” (Cartoon: Global Times, 2023).

extension to the upstream and downstream
of industrial chains, low-carbon rules for in-
ternational trade will have increasingly more
profound impacts on the economic and trade
cooperation among the BRI countries, even to
the extent of delaying or interrupting industrial
investments and new energy development un-
der the BRI. Hence, to advance the BRI's green
development, it is essential to understand the
evolving trends of low-carbon rules for inter-
national trade and their implications for BRI
implementation.

This study draws on policy documents—
namely the European Union’s Carbon Border
Adjustment Mechanism (CBAM), the Euro-

pean Green Deal, the U.S. Clean Competi-
tion Act, and the objectives and mandates of
the G7 “Climate Club”—as well as on multi-
national corporate ESG disclosures (Apple,
BMW, Boeing, etc.) and authoritative trade
databases (the Environmental Provisions in
Regional Trade Agreements Database, UN
COMTRADE, and the WTO Integrated Da-
tabase). The paper conducts quantitative and
qualitative assessments of emerging low-car-
bon rules in international trade by employing
content analysis, comparative policy analy-
sis, and quantitative text analysis. It evaluates

their implications for greening the Belt and

Road Initiative (BRI).
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Evolving Trends in Low-Carbon Rules for
International Trade

As developed countries transition from ambivalence
to advocacy in their attitude toward carbon neutral-
ity, the EU and the U.S. attempt to gain control over
international low-carbon trade rules by accelerating
the implementation of carbon tariffs and forming

multinational low-carbon trade coalitions.

Cutthroat Competition for
First-Mover Advantage

Current key strategies adopted by the EU and
the U.S. to compete for control over low-carbon
trade rules involve accelerating the substantive im-

plementation of such regulations, such as CBAM,

while leveraging their first-mover advantages and
market positions to export these standards. Take
the EU CBAM as an example. Compared to earli-
er proposals, the CBAM has narrowed the product
coverage to six major categories, including steel and
aluminum, while temporarily excluding organic
chemicals and polymers to reduce opposition from
raw materials exporters. Regarding the targets of
carbon accounting, the current focus is on direct
product emissions; for indirect emissions, only spe-
cific precursors and downstream products will be
counted, thereby reducing accounting complexity
and resistance from related companies. Regarding
implementation scope, countries covered by the EU
Emissions Trading System (EU ETS) are excluded,
mitigating opposition within the EU.

The concept of “implicit carbon pricing” regard-

Table 1. Changes in EU CBAM Proposals

FEuropean Council of the European Final Agreement
Commission European Union Parliament
Release Date July 2021 June 2022 June 2022 April 2023
Implementation Transition Period | 2023-2025 2023-2025 2023-2026 October 1, 2023 -
Schedule December 31, 2025
Start of Taxation 2026 2026 2027 2026
Product Coverage | Steel, aluminum, Steel, aluminum, Steel, aluminum, Steel, cement,
electricity, cement, | electricity, cement, | electricity, cement, | aluminum,
fertilizers fertilizers fertilizers + organic | fertilizers,
chemicals, plastics, | electricity,
hydrogen, ammonia | hydrogen

Type of Emissions

Direct emissions

Direct emissions

Direct emissions
and indirect
emissions

Direct emissions,
indirect emissions
under specific
conditions, specific
precursors, and
certain downstream
products (such as
screws, bolts, and
similar steel

products)
Free Allowances Phase out Phase out Phase out Phase out begins in
completely by 2036 | completely by 2036 | completely by 2032 | 2026 and completes
by 2034
Carbon Cost Only explicit carbon | Only explicit carbon | Only explicit carbon | Only explicit costs
Deduction costs recognized costs recognized costs recognized recognized, implicit

costs negotiable
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Table 1. Changes in EU CBAM Proposals (continued)

end of June 2025,
priontizing sectors
with the highest
carbon leakage risks
and emission
intensity.

Include downstream
products of
currently CBAM-
covered products by
the end of 2025.
Extend coverage to
all EU ETS sectors
by 2030.

Carbon Cost None EU-made export To be evaluated in
Subsidies for EU products should 2025
Export Products continue receiving
free emission
allowances. The
European
Commission will
propose legislation
by the end of 2025
to compensate the
top 10% lowest-
emission EUJ
exporters.
Executing Collected by Collected by Collected uniformly | Collected uniformly
Authority individual countries | individual countries | by the EU by the EU
Export Rebates Not considered Evaluated and Evaluated and Negotiation room
considered considered reserved for
recognizing other
countries’
compliance costs
Industry Coverage | Collect relevant Collect relevant Establish a schedule | By the end of the
Expansion Plan information for information for for coverage transition period,
evaluation by 2025 | evaluation by 2025 expansion by the evaluate whether to

expand coverage to
other products with
carbon leakage
risks, including
organic chemicals
and polymers);
indirect emission
calculation
methods; and the
possibility of
including more
downstream
products.

Include all EU ET S-
covered products
and over 50% of
their emissions by
2030.

(Table: Wenbo & Quan, 2025).

and Their Implications for the Belt and Road Initiative

ing carbon cost deduction rules has been recognized.
The International Trade Committee (INTA) of the
European Parliament has published the Amended
Draft Opinion on the CBAM proposal, which not
only extends the transition period but also empha-
sizes that the EU should establish an open, multi-
lateral, global system for sustainable trade with its
partners. This amendment leaves room for rec-
ognizing implicit carbon pricing (Hu et al., 2015).
Additionally, the EU has added “equally effective
carbon reduction measures beyond carbon pricing
mechanisms” among the compliance costs deduct-

ible in carbon tariffs (Wu, 2022), reducing resistance
from countries such as the U.S. and China, where
carbon pricing mechanisms are not yet fully devel-
oped. Similarly, the US. has introduced the Clean
Competition Act (CCA) despite lacking a unified
carbon pricing mechanism and mature evaluation
standards for carbon emission data. Currently, the
EU and the U.S. are developing shared strategies, in-
cluding relaxing rules and expanding the scope of
exemptions, to reduce resistance to the substantive
implementation of carbon tariffs, thereby gaining a

first-mover advantage in low-carbon trade.
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Formation of Coalitions for Low-Carbon

Trade Barriers

Countries and regions represented by the EU
and the U.S. have attempted to establish a “cli-
mate club” and low-carbon trade coalitions on
the pretext of strengthening their motivation to
participate in climate governance and reducing

the transaction costs of global negotiations.

—

The “climate club” and low-
carbon trade coalitions utilize
carbon pricing-based tariffs
as punitive measures against
non-member countries
while conferring exclusive
advantages to members,
including financial support,
technological transfer,
international collaboration,
market entry privileges, and
security assurances.

First, they have built a multinational “carbon
club” In October 2021, the U.S. and the EU set-
tled on steel and aluminum tariffs. They joint-
ly established a “carbon club” targeting steel
and aluminum products, setting carbon con-
tent and market economy status as dual entry
barriers for steel and aluminum imports from
On December 12,
2022, as proposed by Germany, the G7 released

non-member countries.

the objectives and mandate for the “climate

club,” planning to create a climate coalition cen-
tered on an “international target carbon price”
and imposing a unified carbon tariftf on imports
from non-participating countries (Wu, 2022).

Second, they are increasing the weight of
carbon-related clauses in free trade agreements.
In the Plan for a Clean Energy Revolution and
Environmental Justice, the U.S. proposed nego-
tiating future bilateral trade agreements based
on climate commitments made by partners,
including the EU, Japan, and Canada. It also
proposed imposing carbon taxes or quota con-
trols on certain high-emission export products
(United Nations Office for Disaster Risk Re-
duction, 2020; U.S. State Department, 2021),
gradually integrating carbon-related issues into
the sustainable development provisions of free
trade agreements. The framework of a devel-
oped-world low-carbon trade coalition is tak-
ing shape faster.

The “climate club” and low-carbon trade co-
alitions utilize carbon pricing-based tariffs as
punitive measures against non-member coun-
tries while conferring exclusive advantages to
members, including financial support, tech-
nological transfer, international collaboration,
market entry privileges, and security assuranc-
es. While these coalitions demonstrate specific
multilateral attributes when compared with the
CBAM (Guan & Li, 2023), their highly restrict-
ed membership, designed to ensure the effec-
tiveness of exclusive rewards for members and
punitive mechanisms against non-members,
ultimately renders them incapable of address-
ing the global short supply of public goods for
climate governance. In essence, they constitute

an alternative manifestation of tariff barriers.




Diversification of Trade Restrictions

The EU and the U.S. have also proactively es-
tablished trade rules based on product life-cycle
carbon footprints, such as carbon labeling and
low-carbon product certification. Since 2020,
the EU has successively updated or introduced
a series of regulations, including the Circu-
lar Economy Action Plan, the Packaging and
Packaging Waste Directive (PPWD), the new
EU Battery Regulation, and the EU Strategy for
Sustainable and Circular Textiles. These regula-
tions specify the targets and methods of calcu-

lations for product life-cycle carbon footprints,
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laying the groundwork for adopting low-car-
bon trade measures such as carbon labeling
and low-carbon product certification. Further-
more, the European Parliament on June 21 ad-
opted the Corporate Sustainability Reporting
Directive (CSRD). This regulation expands and
defines the scope of ESG reporting and adds
requirements for the audit and due diligence
of disclosures. It is anticipated that implement-
ing the CBAM in China will either follow the
CSRD framework or work in tandem with it. In
the future, these measures will coordinate with
the CBAM to create diverse forms of low-carbon

trade barriers.

Table 2. Some EU Trade Policies Based on Product Life-cycle Carbon Emissions

Release Date Action

2020

Updated the Circular Economy Action Plan

Key Points

Focused on seven key areas including
electronics & ICT products, batteries &
vehicles, packaging, plastics, textiles

November 2022 Updated the PPWD

It is required that by 2030, all plastic
packaging on the EU market containa
mimimum of 30% recycled content; by
2040, the percentage shall increase to 65%;
by 2030, all packaging must be designed
for recyclability (applicable to all product
manufacturers).

July 10, 2023

Adopted the new EU Battery Regulation

Overhaul of EU regulations on batteries
and waste batteries, with new carbon
footprint requirements for electric vehicle
batteries and rechargeable industrial
batteries

June 9, 2023
Textiles

EU Strategy for Sustainable and Circular

Requiring manufacturers to be accountable
for the whole life cycle of textiles

June 21, 2023 CSRD

This regulation expands and defines the
scope of ESG reporting and adds
requirements for the audit and due
diligence of disclosures.

(Table: Wenbo & Quan, 2025).
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Expansion of Corporate Low-Carbon

Procurement

Certain dominant firms in supply chains have
extended net-zero emission mandates to their up-
stream and downstream partners in an attempt
to shape low-carbon supply chain rules at the
corporate level. First, they set up “green procure-
ment clubs” At COP27 in 2022, 65 corporations,
including Apple, Microsoft, Boeing, and Airbus,
established the First Movers Coalition (FMC),
committing to $12 billion in green procurement
by 2030. Second, supply chain leaders impose
low-carbon transformation requirements on sup-
pliers. Lead firms in the supply chain, including
Apple and BMW, have instituted carbon-neutral
supply chain commitments with stricter emis-
sions requirements for vendors, securing techno-
logical and informational dominance in green and

low-carbon areas.
Fragmentation of Carbon-related Trade Rules

The EU CBAM, climate clubs, and corporate
low-carbon procurement coalitions represent
trade rules dominated by a minority of countries
or corporations. These initiatives challenge and
undermine the effectiveness of global frameworks
such as the United Nations Framework Conven-
tion on Climate Change (UNFCCC), the Paris
Agreement, and WTO regulations. The series of
measures taken by the EU and the U.S. will trig-
ger a new round of competition for global climate
governance leadership and accelerate the frag-
mentation and realignment of governance au-
thority in the international community (Guan &
Li, 2023). Prominent climate governance actors,
including China, the U.S,, the EU, India, and Rus-
sia, may respond by establishing multiple climate

clubs and low-carbon trade coalitions, further

splitting the global climate governance system.

Progress and Achievements of the Green
Belt and Road Initiative

When proposing the BRI in 2013, China estab-
lished green development as its core philosophy
and fundamental principle. Adhering to the con-
cept of addressing environmental issues through
development, China has promoted green and
low-carbon development in BRI partner countries
by taking several measures, including cultivating
green industries, developing clean energy, trans-
ferring green technologies, and jointly developing
environmental protection standards.

Through international trade cooperation, China,
through the BRI, has enabled partner countries to
achieve deeper integration into global supply, in-
dustrial, and value chains. It also generates employ-
ment opportunities through international trade to
support sustainable development objectives. Be-
tween 2013 and 2022, goods trade between China
and BRI partner countries grew from $1.04 tril-
lion to $2.07 trillion, achieving a 7.9% compound
annual growth rate (CAGR), substantially higher
than the 4.7% CAGR of China’s overall foreign
trade during the same period. Cumulative two-way
investment surpassed $380 billion, including over
$240 billion in China’s outward direct investment.
Overseas economic and trade cooperation zones
built by Chinese companies in partner countries
have generated 421,000 local jobs (United Nations
Office for Disaster Risk Reduction, 2020). Accord-
ing to World Bank projections in Belt and Road
Economics: Opportunities and Risks of Transport
Corridors, by 2030, BRI implementation could po-
tentially lift 7.6 million people from extreme pov-

erty and 32 million from moderate poverty and in-




crease global trade by 6.2% and Intra-BRI trade by
9.7%, thereby raising global income by 2.9%.

In advancing green industry development,
China actively supports BRI partner countries in
cultivating sustainable industries. For collabora-
tive industrial projects, China rigorously complies
with domestic and international green investment
standards, establishes BRI principles, implements
standardized environmental impact assessment
mechanisms, and guides enterprises to fulfill en-
vironmental responsibilities to prevent cross-bor-
der pollution transfer actively. China has instituted
green access criteria for the Green Smart Park of
the China-SCO Local Economic and Trade Co-
operation Demonstration Area (SCODA) and the
China-Egypt TEDA Suez Economic and Trade Co-
operation Zone (SETC-Zone). These efforts have
yielded multiple flagship green and low-carbon
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demonstration projects that catalyze local green
industrial transformation, including the Indonesia
Tsingshan Industrial Park, the Vientiane Saysettha
Low-carbon Demonstration Zone, and Sino-Afri-
can agricultural technology demonstration centers.

In developing clean energy, China capitalizes
on its technological and industrial strengths in
new energy to drive the clean energy transition
across BRI partner countries. As part of its com-
mitment to facilitating low-carbon energy system
transformation in these nations, China has com-
pletely ceased the development of new overseas
coal-fired power projects. Building on this foun-
dation, China has utilized the local resources of
the BRI countries to construct the Zhanatas Wind
Power Project in Kazakhstan, the Ivovik Wind
Farm Project in Bosnia and Herzegovina, and the

Trung Son Solar Power Plant in Vietnam.

An aerial drone photo taken on July 3, 2025 shows a solar power station for agricultural use in the Yi-Hui-Miao
Autonomous County of Weining, southwest China's Guizhou Province (Photo: Xinhua, 2025).
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According to International Energy Agency
projections, the annual average new installed ca-
pacity along the BRI region will exceed 80 GW
by 2040, positioning it as one of the world’s fast-

est-growing electricity markets.

—

China upholds an open-source
and equitable model for
technology and information
collaboration in green
technology cooperation,
vigorously advancing

the dissemination and
implementation of digital and
information technologies across
BRI countries. These efforts
have led to the establishment
of platforms and institutions
such as the BRI Environmental
Big Data Platform, the Belt and
Road Environmental Technology
Exchange and Transfer Center,
and the BRI Green Development
Institute, providing specialized
support for sharing
environmental data, fostering
green industrial partnerships,
and facilitating sustainable
finance initiatives.

China upholds an open-source and equi-
table model for technology and information
collaboration in green technology coopera-

tion, vigorously advancing the dissemination

and implementation of digital and information
technologies across BRI countries. These efforts
have led to the establishment of platforms and
institutions such as the BRI Environmental Big
Data Platform, the Belt and Road Environmental
Technology Exchange and Transfer Center, and
the BRI Green Development Institute, providing
specialized support for sharing environmental
data, fostering green industrial partnerships, and
facilitating sustainable finance initiatives. Fur-
thermore, China actively cultivates human re-
sources for green technology. China has trained
3,000 environmental specialists from more than
120 BRI countries through the Green Silk Road
Envoys Program. In co-building ecological pro-
tection standards, China regulates development
activities through institutional mechanisms,
actively promotes the alignment of interna-
tional environmental policies and multilateral
cooperation on green development, and jointly
establishes environmental governance systems
with BRI partner countries. China aligns with
the green development strategies and ecological
needs of BRI partner countries by formulating
development plans, including the China-ASEAN
Environmental Cooperation Action Plan and the
Green Lancang-Mekong Initiative, while playing
an active role in shaping global environmental
standards and integrating cutting-edge green
technologies with sustainable management ap-
proaches into flagship projects. Establishing
platforms for international cooperation, includ-
ing the BRI International Green Development
Coalition and the Initiative for Belt and Road
Partnership on Green Development, has created
channels for BRI countries to coordinate poli-
cies, exchange green technology, build consensus
on green development, and share experience in

green development.




Impact on the Green Development of the
Belt and Road Initiative

The increasing prevalence and stringency of in-
ternational low-carbon trade rules present a dou-
ble-edged sword for the Green Development of
the Belt and Road Initiative.

Possible Opportunities and Positive Impacts

International low-carbon trade policies strength-
en the constraints on climate governance for BRI
countries. Under the Paris Agreement, climate
governance largely relies on voluntary national
commitments and lacks mandatory enforcement
(Giircan, 2021). Although the EU Green Deal and
the establishment of climate clubs have unilateral

characteristics, they have clarified the direction of
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climate policies in developed countries and trans-
mitted pressure for low-carbon transformation to
BRI countries through trade, thereby enhancing
the binding force of climate governance.
Multinational corporations’ green and low-car-
bon procurement strategies drive BRI countries’
demand for green facilities and equipment. In the
global division of labor, most BRI countries un-
dertake high-carbon segments such as raw ma-
terial supply, primary product processing, and
assembly. To adapt to multinational corporations’
green procurement and supply chain transfor-
mation requirements, the demand for new ener-
gy equipment, energy-saving and environmental
protection devices, and green power facilities in
these countries will increase significantly (Tiire,
2022; Dai, 2025). This will accelerate green energy
cooperation between China and BRI countries.

China has actively worked with participating countries to establish platforms for green cooperation, jointly ad-
vancing green infrastructure, green finance, and environmentally friendly investments
(lustration: China Daily, 2025).
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The CBAM accelerates the construction of car-
bon pricing mechanisms in BRI countries. The EU
CBAM requires the accounting of product car-
bon emissions, forcing other countries to accept
or recognize the carbon prices of the EU Emis-
sions Trading System (EU ETS). To meet the EU
CBAM’s compliance requirements and enhance
their exports’ competitiveness, BRI countries will
accelerate the construction of their domestic car-
bon markets and improve their carbon emission
cost accounting systems.

The green and low-carbon policies of Europe
and the United States force BRI countries to
strengthen cooperation on low-carbon rules. Pol-
icies such as the EU Green Deal and the U.S.
Clean Competition Act (CCA) are essential for
these regions to gain a say in green and low-car-
bon rules. This will compel BRI countries to
strengthen institutional cooperation in carbon
accounting and pricing to avoid being disad-
vantaged in future international trade (Kilkis,
2022).

Possible Challenges and Negative Impacts

Compliance Pressure Restricts Trade
Cooperation

The EU and U.S. have seized the initiative in
creating carbon-related restrictions by establish-
ing “carbon barriers” and forming an exclusive
“carbon tariff coalition” This has significantly
impacted trade for BRI countries, with the con-
sequences specifically evident in the following
dimensions:

Higher compliance costs and weakened com-
petitiveness of enterprises: The low-carbon rules
for international trade will bring additional car-
bon compliance costs to BRI countries, under-

mining the competitiveness of export products
from enterprises in those countries. These rules
will directly increase export costs for products
from BRI economies in the short term. Ac-
cording to Zhang et al. (2025), the EU CBAM
will substantially raise export costs for China’s
carbon-intensive industries, such as steel and
aluminum, with projected export reductions of
18%-25% for steel and 15%-20% for aluminum
by 2026. Long-term analysis reveals that devel-
oped economies such as the EU and the U.S.
will leverage these low-carbon rules to maintain
industrial competitive advantages, as their sig-
nificantly lower carbon intensity compared to
developing nations enables them to gain addi-
tional trade advantages through carbon-relat-
ed trade barriers. Moreover, key components
of the low-carbon rules, including Monitoring,
Reporting, and Verification (MRV) systems for
carbon data, green electricity, and green certifi-
cate trading, are controlled by third-party insti-
tutions from the EU, the U.S., and Japan. Due to
the late development of the low-carbon service
sector in BRI countries, their relatively imma-
ture systems lack international recognition com-
pared to Western counterparts. Consequently,
enterprises are compelled to choose those inter-
national institutions for exports, escalating com-
pliance cost burdens.

Extended compliance cycles and diminished
trade efficiency: The low-carbon trade system
requires enterprises to provide carbon emis-
sions reports and supporting information. From
the perspective of exporting companies, they
must present massive amounts of information
and data and submit them for review, which
lengthens the compliance cycle of foreign trade.
During the EU CBAM transition phase, for in-

stance, traders must submit reports that cover
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The Cirata Solar Floating Photovoltaic Power Plant, constructed by Power China, in Indonesia's West Java
province (Fotograf: Global Times, 2024).

the following information: categorized total im-
port volume for the quarter (with manufacturer
identification), direct and indirect emissions per
product category, and carbon emission costs al-
ready paid in the country of origin. To validate
the reports, companies must present manufac-
turer details, equipment status, production ca-
pacity, domestic usage information, and geo-
graphic coordinates precise to six decimal places
(Hu et al., 2015; Yang et al., 2022), significantly
increasing compliance cycles and burdens. As
calculated by Liu et al. (2022), the requirement
for disclosing the cobalt and lithium carbon
footprint under the new EU battery regulation
extends the compliance cycle for the export of
electric vehicle components from China to Eu-
rope to 14 months, reducing trade efficiency by
19%.

Carbon Verification Across Entire Industrial

Chains Impacts Industrial Cooperation

The Green BRI has significantly enhanced in-
dustrial collaboration between China and par-
ticipating nations, particularly in Hungary and
Vietnam’s successful absorption of transferred
industries, including new energy vehicles and
electronic information technologies. However,
the evolving landscape of low-carbon rules for in-
ternational trade has introduced uncertainties to
these established BRI industrial partnerships.

Industrial investments from BRI countries may
be diverted to regions with lower carbon pricing,
such as the EU and the U.S. Current low-carbon
rulesforinternationaltrade, suchasthe EU CBAM,
only specify products subject to carbon taxation

without defining carbon accounting boundaries.
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If based on “direct emissions” that cover only
production processes directly controlled by man-
ufacturers, companies could reduce direct emis-
sions by purchasing semi-finished products or
separating upstream and downstream operations.
However, if adopting “embedded emissions” that
include emissions from intermediate production,
manufacturers would face identical carbon costs
whether for assembling purchased semi-finished
components or for carrying out production inde-
pendently (Yang et al., 2022). In this case, com-
panies would be incentivized to relocate all in-
dustrial chains to countries with carbon pricing
advantages. China’s carbon intensity exceeds that
of the U.S. by over threefold, with its steel indus-
try’s emission factor about 1.5 times higher (Liu
et al., 2022). Countries primarily exporting raw
materials and carbon-intensive goods, such as
Russia and Saudi Arabia, demonstrate even high-
er carbon intensities. Introducing the low-carbon
rules for international trade will cause such coun-
tries to lose upstream customers or force them to
transfer some industrial chains to countries with
lower carbon prices, such as the EU and the U.S.

—

If Western economies
establish a system of trade
restriction rules comprising
carbon trade barriers,

they will likely propagate
unilateral trade barriers
under the guise of “net-zero”
objectives.

Carbon verification may cause industrial
carbon lock-ins in BRI countries. A diversity

of international trade carbon barriers, includ-
ing the new EU Battery Regulation and France’s
carbon labeling scheme, implemented through
carbon footprint verification and labeling re-
quirements, effectively function as trade bar-
riers in product imports and project bidding,
while protecting domestic low-carbon and ze-
ro-carbon technologies and products (Europe-
an Commission, 2020). Currently, BRI coun-
tries lag behind Western counterparts in the
standards and policies on carbon footprint ver-
ification and labeling, resulting in limited inter-
national recognition of their carbon footprint
calculations and weakened positions in trade
negotiations. If Western economies establish
a system of trade restriction rules comprising
carbon trade barriers, they will likely propa-
gate unilateral trade barriers under the guise
of “net-zero” objectives. As a result, the com-
petitive advantages of BRI countries in terms of
labor costs, raw materials, and energy resourc-
es could be negated by high carbon compliance
costs. This would deter multinational corpora-
tions from industrial relocation and investment
in BRI countries. Without access to carbon-effi-
cient technologies and financing, BRI countries
face the prospect of being locked into ener-
gy-intensive, high-emission industrial struc-
tures. Compounding these challenges, the lack
of alignment and mutual recognition between
China and the EU in carbon footprint verifica-
tion standards means that Chinese companies
transferring such industries as solar photovol-
taics and wind power to BRI countries also face
high compliance costs. This further constrains
these countries’ access to green and low-carbon
technologies and financing, ultimately hin-
dering their green and low-carbon industrial

transformation.




Carbon Pricing Rules Impact Regional Carbon

Market Cooperation

While complying with WTO regulations and
existing free trade agreements, the EU CBAM
retains provisions for companies to claim re-
bates or make additional payments accord-
ing to verified product carbon intensity. The
mechanism incorporates “price-based deduc-
tion” and “volume-based deduction” meth-
ods, though the final one to be applied has yet
to be determined. Given the gap between BRI
countries and the EU in carbon market devel-
opment, adopting the CBAM, irrespective of
which method is selected, will consolidate the
EU’s position in the carbon market and affect
cooperation among BRI participants in the re-

gional carbon market.

The “price-based deduction” mechanism will
consolidate the EU’s dominant role in establish-
ing carbon market price benchmarks, as it re-
quires companies to compensate based on price
differences with the EU carbon market. Current-
ly, the development of the carbon market in BRI
countries is at a nascent stage. The International
Carbon Action Partnership (ICAP)’s Emissions
Trading Worldwide Status Report 2025 indicates
that among developing BRI nations, only Indo-
nesia, Kazakhstan, Tiirkiye, New Zealand, and
Mexico have operational carbon trading mar-
kets; Brazil, Vietnam, and four others are in the
process of establishing theirs; and Argentina,
Thailand, Malaysia, and two additional countries

are considering implementation (ICAP, 2025).

“If Western economies establish a system of trade restriction rules comprising carbon trade barriers, they will
likely propagate unilateral trade barriers under the guise of “net-zero” objectives”
(Photo: Generation Climate Europe, 2022).
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Without functional carbon markets or effective
carbon pricing mechanisms, BRI countries face
no alternative but to adopt EU carbon prices as
a reference. Trading volumes and price levels re-
main substantially below EU standards, even in
those BRI nations with operational carbon mar-
kets (Kilkis, 2024). For instance, when China’s na-
tional carbon market launched in 2021, its trading
price hovered around RMB 50/ton, contrasting
sharply with the contemporaneous EU price ex-
ceeding €50/ton (approximately 7.7 times higher)

(Long et al., 2022). Given these significant price
disparities, carbon tariffs calculated using the
EU’s pricing mechanism would constitute a sub-
stantial component of companies’ primary emis-
sion costs, cementing the EU carbon market’s “de
facto” benchmark status in global carbon pricing.

The “volume-based deduction” method will
tether other countries to the EU carbon market.
Under this system, companies receive exemptions
from carbon tariffs for emissions volumes already

priced in their domestic markets, subject to EU

Table 1-6: Progress of Carbon Market Development in BRI Countries

Carbon Market Progress
In force Under development Under consideration
China .
Indonesia L]
Kazakhstan .
Mexico L]
New Zealand .
Tiirkiye -
Chile [
Brazil .
Colombia .
Ukraine .
India .
Vietnam .
Dominica .
Argentina .
Thailand .
Malaysia .
The Philippines .

Compiled from the ICAP’s Emissions Trading Worldwide Status Report 2025
(Table: Wenbo & Quan, 2025).




recognition of carbon accounting data from their
governments or third-party institutions. The con-
dition for such recognition, as stipulated in Article
2 (5) of the European Commission’s Proposal for
a Regulation of the European Parliament and of
the Council Establishing a Carbon Border Adjust-
ment Mechanism, requires “full linkage between
the country of origin’s emissions trading system
and the EU ETS” (European Commission, 2020).
This provision effectively mandates alignment
with EU carbon pricing benchmarks, compelling
participating nations to surrender their carbon
pricing autonomy and submit to integration with
the EU’s carbon market regime. Through either
the “price-based” or “volume-based” deduction
methods, the EU can capitalize on its market
influence and first-mover advantage to elevate
its standards to global carbon trade norms. This
process could occur without seeking cooperation
with international institutions or countries out-
side the EU, exemplifying the “Brussels Effect”
that cements the EU’s dominance in the global
carbon market. Among BRI countries, the carbon
markets of China, Kazakhstan, and Mexico ex-
hibit significant gaps compared to the EU ETS re-
garding industry coverage, trading liquidity, and
market maturity. If compelled to adopt the EU
CBAM’s carbon price linkage model, these coun-
tries’ carbon pricing mechanisms would struggle
to fulfill their intended functions and face the risk

of being marginalized.

Certification and Consumption Barriers

Constrain New Energy Cooperation

The formation of the green procurement
coalition by multinational corporations such
as Apple, BMW, and Airbus to promote green
and low-carbon procurement in the supply
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chain has driven growing demand among BRI
enterprises to purchase and certify green elec-
tricity. BRI countries are blessed with abundant
new energy resources. For example, South Asia
enjoys approximately 2,500 hours of sunshine
yearly (Halder et al., 2015), and underdevel-
oped BRI countries and regions, including
Africa, hold 60% of the world’s solar and vast
renewable resources, including wind, geo-
thermal, and hydroenergy (International En-
ergy Agency, 2022). China has collaborated
extensively with BRI partners on new energy
projects. Examples include the 900 MW pho-
tovoltaic power plant developed by Zonergy
in Pakistan and Chinese-aided initiatives in
Nepal, including a solar-powered community
bathroom and a rooftop photovoltaic power
generation facility. However, through a series
of low-carbon rules for international trade, the
EU and the U.S. have assumed the authority to
determine whether foreign green electricity,
green certificates, and carbon sinks can be used
to offset carbon tariffs. This undermines BRI
countries’ efforts to achieve carbon neutrality
through new energy development. Specifically:

The EU and U.S. maintain a stranglehold on
verifying green electricity and certificates, un-
dermining the carbon asset valuation of clean
energy projects. This Western dominance over
global green certification creates barriers, as
evidenced by RE100’s “conditional acceptance”
policy toward Chinese green electricity or cer-
tificates (Wang et al., 2023). Collaborative new
energy projects between China and BRI part-
ner countries equally face challenges in certifi-
cation. Foreign trade companies are often com-
pelled to accept Western certification standards
to satisfy customers’ requirements for green

certification and reduce the complexity of certi-
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fication and emission deduction. The financial
burden is substantial, with many companies
forced to allocate heavy budgets to purchase
internationally recognized green -certificates
demanded by global customers such as BMW.
Moreover, it is difficult to translate the emission
reductions generated from new energy projects
into tradable carbon assets and carbon emis-
sion deductions, creating a disincentive for BRI
nations to pursue collaborative new energy de-
velopments.

Disclosure requirements increase the risk of
sensitive data exposure and implementation
barriers for new energy initiatives. In mecha-
nisms like the EU CBAM, companies must sub-
mit project details to international third-party
bodies,

photos, project scale, and implementation, to

including geographic coordinates,

qualify self-developed and distributed new
energy projects for emission cost reductions.
This data sharing increases the risk of leaking
scientific, technological, and geographical in-
formation with national security implications.
BRI countries extend regulatory review periods
to prevent the leakage of sensitive information
and enhance security vetting for new energy
developments. These measures create obstacles
to the implementation of collaborative new en-
ergy projects.

The certification and consumption re-
strictions will divert financial resources from
new energy development to other areas. The
low-carbon rules’ certification and consump-
tion restrictions will create additional financial
pressures on capital-scarce BRI countries, forc-
ing them to channel significant funds allocated
to new energy infrastructure toward purchas-
ing foreign green electricity and carbon sink

projects.

Conclusion
Policy Recommendations

International low-carbon trade rules impact
the development of a Green BRI through multiple
channels, including trade compliance pressures,
industrial carbon lock-in, carbon pricing con-
straints, and new energy absorption controls. To
mitigate the risks posed by evolving low-carbon
rules for international trade, coordinated respons-
es are needed in regulatory frameworks, market
mechanisms, and infrastructure development,
ultimately advancing a global governance system
with “leadership-driven governance” for a Green
BRI Specifically:

A carbon accounting system for the BRI
should be built. It is recommended that BRI coun-
tries jointly establish a carbon emissions account-
ing system to create a carbon accounting public
good that aligns with their development levels and
carbon neutrality processes. Specifically, first, re-
search should be conducted to develop recom-
mended emission factor standards. This involves
analyzing the intensity values, types, industrial
chain relationships, and relevant raw material data
of major export product categories from BRI coun-
tries to formulate recommended carbon emission
factor standards, while actively participating in the
development of international standards for carbon
emission monitoring technologies and accounting
rules, and promoting the alignment and mutual
recognition of carbon accounting and verification
standards with international norms. Second, ef-
forts should be made to enhance the carbon ac-
counting capabilities of supply chain enterprises
by promoting green supply chain management
and leveraging the BRI International Green Devel-

opment Coalition to establish carbon accounting




standards for dominant industries such as wind
power and photovoltaics. BRI countries should
collaborate to develop carbon accounting guide-
lines for carbon-intensive industries, including
steel, metallurgy, and petrochemicals; incorpo-
rate embodied carbon intensity accounting; and
establish a carbon footprint labeling system that
achieves mutual recognition with ISO standards.

The low-carbon rules for trade among BRI
countries should be built and refined. It is rec-
ommended that low-carbon rules be built for
trade among BRI countries. This involves estab-
lishing a carbon tariff compensation mechanism.
Specifically, BRI countries should take the initia-
tive to add a “joint but differentiated carbon ac-
countability” in the upgraded agreement on the
China-ASEAN Free Trade Area (FTA), develop a
carbon tariff compensation mechanism for Cen-
tral Asian countries, and explore the possibility of
achieving mutual recognition with countries such
as Singapore and the UAE for green subsidy rules.
It is recommended that BRI countries release a list
of low-carbon products incorporating PV mod-
ules, new energy vehicles, and sewage treatment
products; streamline related processes, such as the
carbon emissions accounting and compliance re-
view of low-carbon products; and implement the
exemption or compensation of carbon tariffs.

A BRI carbon pricing system should be built.
BRI countries should accelerate the formulation
of an intergovernmental emission reduction co-
operation framework agreement, establish a col-
laborative emission reduction management in-
stitution, and jointly advance the development of
emission reduction project methodologies and the
verification, registration, and transfer of emission
reductions. Regional carbon markets should be
developed in areas with mature conditions, such
as between China and ASEAN nations and be-
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tween China and Central Asian countries. Utiliz-
ing blockchain technology, BRI countries should
create cross-border carbon accounting ledgers
under the Asian Infrastructure Investment Bank’s
framework to enable interoperability and sharing
of carbon accounting methods and data, while es-
tablishing BRI carbon settlement centers in Hong
Kong, Singapore, and other key cities to facilitate
carbon market trading of carbon sink and new
energy projects from BRI nations. Furthermore,
BRI countries should promote the evaluation and
mutual recognition of implicit carbon pricing by
guiding industry associations and professional
institutions to calculate compliance costs and as-
sess operational impacts stemming from man-
datory upgrades and retirement of high-energy,
high-emission equipment, production activity
restrictions, and other non-pricing policy instru-
ments, ultimately fostering consensus on implicit
carbon pricing among major economies and global
organizations.

The mutual recognition of BRI carbon offset
mechanisms should be promoted. It is recom-
mended that BRI countries facilitate the inclusion
of their collaborative new energy projects into the
green electricity mutual recognition system while
supporting companies and international orga-
nizations in establishing green electricity certi-
fication service platforms. They should encour-
age broader enterprise participation in RE100,
the global initiative promoting green electricity
consumption, and assist green certification ser-
vice providers in collaborating with domestic and
foreign institutions to develop the international
I-REC green certification service platform. Addi-
tionally, they should create specialized information
and data service platforms to handle BRI interna-
tional green certificate registration, data storage,

and authentication processes.
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The BRI carbon information disclosure
framework should be established. It is recom-
mended that BRI countries jointly develop im-
plementation and national guidelines for carbon
information disclosure to standardize disclosure
content, methods, and platforms, as well as es-
tablish management mechanisms against vio-
lations of mandatory disclosure requirements,
thereby forming unified and standardized tech-
nical disclosure standards. BRI countries should
create a Task Force on Climate-related Financial
Disclosures (TCFD) framework compatible with
carbon market accounting systems and aligned
with international standards, while promoting
international harmonization and mutual recog-
nition of assessment frameworks, standards, and
implementation tools. Furthermore, they should
develop a unified carbon information disclosure
platform through regional carbon emission trad-
ing markets.

Carbon compliance accounting service
providers should be fostered. BRI countries
should support and develop globally competi-
tive carbon accounting and consulting service
industries. This involves establishing access reg-
ulations and standardization systems for carbon
accounting services, third-party carbon asset
management, low-carbon certification, and legal
compliance services, while cultivating a compre-
hensive low-carbon service industry chain en-
compassing carbon data collection, verification,
third-party testing institutions, and monitoring
services. Additionally, qualified institutions and
enterprises should be encouraged and guided to
participate in international low-carbon certifica-

tion systems and contribute to developing global

standards and regulations for carbon accounting

and trading. &
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