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China’s shipping emissions
governance: status and
prospects under the dual
carbon goal
Mai Hu and Yue Dong*

School of Law, Ocean University of China, Qingdao, China
In the context of the global response to climate change, the shipping industry is

facing unprecedented pressure and challenges to reduce emissions. Under the

unified leadership of International Maritime Organization (IMO), the international

community has begun to take actions to promote the development of the

shipping industry in a more environmentally friendly and sustainable direction.

As an IMO category (a) member, China is promulgating a series of emission

reduction policies to guide the green transformation of its shipping industry. This

study first examines China’s recent shipping emission reduction policy post “dual

carbon” proposal, assessing its key focus and the current efficacy of China’s

shipping emission reduction governance. Based on this, the study examines the

challenges China face in reducing shipping emissions. By drawing on global

emission reduction practices, we suggest policy measures for China to enhance

its efforts and help the shipping industry move towards achieving net-

zero emissions.
KEYWORDS

shipping emission reduction, China, maritime policy, dual carbon, carbon emissions
trading system
1 Introduction

The shipping industry is the artery of global trade and plays an important role in promoting

world economic and trade development and stabilizing the global supply chain. However, as the

impact of climate change on human beings becomes increasingly severe, the international

community has begun to re-examine the shipping industry, which was once considered an

“environmentally friendly” means of transportation. According to IMO “Fourth Greenhouse

Gas Study 2020”, The greenhouse gas (GHG) emissions — including carbon dioxide (CO2),

methane (CH4) and nitrous oxide (N2O), expressed in CO2e— of total shipping (international,

domestic and fishing) have increased from 977 million tons in 2012 to 1,076 million tons in

2018 (IMO, 2020). The international community has recognized the need to take relevant
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measures to control greenhouse gas emissions from the shipping

industry and has proposed the goal of achieving net-zero emissions

from the shipping industry by 2050. China is a major maritime and

shipbuilding country. China has a fleet of 249.2 million gross tons, and

maritime transport accounts for about 95% of China’s foreign trade

transportation volume (The State Council of The People’s Republic of

China, 2023a). As an IMO category (a) member and a party to the

Paris Agreement, China is actively participating in emission reductions

in the global shipping industry. Under the guidance of China’s “dual

carbon” goal, China has promulgated a series of policies and

regulations for shipping emission reduction to guide the green

transformation of the shipping industry. This study provides clear

policy guidance for China in ship construction, clean energy research

and development, pollution monitoring and prevention and control,

and participation in international emission reduction cooperation by

sorting out and analyzing the latest policies on China’s shipping

emission reduction. At the same time, the study found that China’s

shipping companies are implementing relevant policies to reduce

shipping emissions. China’s shipping emissions reduction has

achieved remarkable results, but there is still a certain gap between

achieving the goal of net-zero emissions. Therefore, this study

summarizes the advanced experiences in international shipping

emission reduction, and proposes to promote the formulation of

laws addressing climate change, accelerate the inclusion of shipping

industry research into the national carbon emission trading system,

and introduce incentive policies to encourage, support, and guide the

innovation and development of green and low-carbon shipping

technologies. This is to further advance the process of emission

reduction in China’s shipping industry.
2 Latest trends in China’s shipping
emission reduction policies

Since China proposed the “dual carbon” goals of achieving

carbon peak and carbon neutrality, China has begun to strengthen

top-level design, incorporating climate change response into the

overall layout of ecological civilization construction and the overall

development of the economy and society. The green development

of the shipping industry is an important direction of the new round

of technological revolution and industrial transformation in global

maritime affairs, and it is also an inevitable path for China’s

shipping industry to achieve high-quality development and realize

the “dual carbon” goals. Against the backdrop of addressing climate

change and seeking sustainable development, China is

implementing a series of emission reduction policies to promote

the green and low-carbon development of the shipping industry.
2.1 The necessity of reducing carbon
emissions in China’s shipping industry

As an important component of the integrated transportation

system, the shipping industry serves as a vital support for the
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economic and social development, major national strategies, and

the realization of Chinese-style modernization. Currently, China’s

waterway freight volume and goods turnover volume account for

16.9% and 53.5%, respectively, of the integrated transportation

system. At the same time, the shipping industry handles about

95% of China’s foreign trade transportation volume. Looking at

port freight volume, China’s port cargo throughput and container

throughput have ranked first in the world for many consecutive

years. Among the top ten ports in the world in terms of cargo and

container throughput, China accounts for eight and seven seats,

respectively. In 2022, the national port cargo throughput reached

15.685 billion tons, and the container throughput was 296 million

TEUs. Looking at inland waterway freight volume, China’s inland

waterway freight volume has been the world’s largest for many

consecutive years, with the longest navigable mileage in the world.

The Yangtze River mainline has been the busiest and largest golden

waterway in global inland water transportation for many

consecutive years. In 2022, China’s inland water transport

completed a freight volume of 4.402 billion tons and a goods

turnover volume of 1.9 trillion ton-kilometers (Ministry of

Transport of the People’s Republic of China, 2023).

The shipping industry plays a significant role in ensuring the

safety, stability, and smooth operation of both international and

domestic logistics supply chains in China. However, the industry

has not yet achieved the ideal state of net-zero emissions. According

to statistics, Chinese shipping companies’ vessels emit about 78

million tons of carbon dioxide annually. Of this, domestic shipping

vessels in China emit about 34 million tons of carbon dioxide per

year, while vessels operated by Chinese shipping companies for

international voyages emit about 44 million tons of carbon dioxide

annually (Peng, 2022). China’s shipping emission reduction is

facing dual pressures: domestically, to achieve the “dual carbon”

goals, and internationally, to achieve the net-zero emissions target

by 2050 for the shipping industry (Liu et al., 2023). Based on the

responsibility to promote the construction of a community with a

shared future for mankind, jointly address climate change, and the

need to enhance its voice in global climate governance, China

actively participates in international shipping emission reduction

and has introduced corresponding policies to align with

international shipping emission reduction rules.
2.2 Analysis of the content of China’s
shipping emission reduction policies

Policy and strategic planning are the greatest driving forces

behind the reduction of greenhouse gas emissions in the shipping

industry. Among the key tasks in the “Action Plan for Carbon

Peaking Before 2030”, it explicitly requires the implementation of

“Ten Actions for Carbon Peaking”, including actions for green and

low-carbon transportation (The State Council of The People’s

Republic of China, 2021a). Under the overall guidance of the

“dual carbon” goal, China has promulgated a series of shipping

emission reduction policies.
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2.2.1 Overall goal: achieve green and low-carbon
development of the shipping industry and
establish a high-quality shipping
development system

Implementing the new development concepts of innovation,

coordination, green, openness, and sharing is key to the

transportation development in the new era of China. The

“Guidelines on Vigorously Promoting the High-Quality

Development of the Maritime Industry” in China clearly set the

overall requirements: by 2025, to fundamentally establish a high-

quality development system for the maritime industry, and by 2050,

to fully achieve the modernization of the maritime governance

system and governance capabilities (Ministry of Transport of the

People’s Republic of China, 2020).

As a developing country, China, despite still facing the important

task of economic development and the need to maintain the pivotal

role of shipping in trade development, has shifted away from the

extensive shipping development model of the past. It now places

more emphasis on enhancing the comprehensive competitiveness

and innovation capability of the shipping industry, considering green,

intelligent, and safe development as its important dimensions.

Currently, a series of related policies for the low-carbon and green

development of the shipping industry, such as the “Marine

Environment Law of the People's Republic of China” “Regulations

on the Prevention and Control ofMarine Environmental Pollution by

Ships and Their Related Operations,” “Green Development Action

Plan for Shipbuilding Industry (2024—2030),” and “Opinions on

Accelerating the Green and Intelligent Development of Inland

Vessels,” have been intensively introduced or updated. The overall

development principle is to focus on carbon reduction in shipping as

a strategic direction, promote the synergistic increase of pollution

reduction and carbon reduction, and achieve a comprehensive green

transformation of the shipping industry while promoting the steady

development of the shipping economy.

2.2.2 Optimize the energy structure and give full
play to the supporting role of scientific and
technological innovation in emission reduction

Clean fuels are widely considered to be the fundamental

solution for the shipping industry to meet emission reduction

targets on schedule (Hoang et al., 2022; Vakili et al., 2022; Wang

and Wright, 2021). China’s shipping emission reduction policies

encourage the development of new energy and clean energy-

powered vessels, vigorously promote the use of shore power by

ships while at port, and encourage the acceleration of the

construction and renovation of port shore power facilities and

ship power receiving facilities, aiming to increase the coverage

and utilization rates of shore power facilities. In January 2022,

China’s Ministry of Transport released the “14th Five-Year Plan for

Water Transport Development,” proposing the establishment of a

clean, low-carbon energy system for ports and ships, promoting the

normalized use of shore power facilities, and encouraging the

research and application of new energy and clean energy vessels

powered by liquefied natural gas (LNG), electricity, hydrogen, etc

(Ministry of Transport of the People’s Republic of China, 2022).

Furthermore, to promote the clean, low-carbon, safe, and efficient
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use of energy, China also considers the utilization of clean energy as

an important means of prevention and control in the three major

ship emission control areas. According to the provisions of the

“Implementation Plan for Ship Emission Control Areas,” ships can

use clean energy, new energy, onboard energy storage devices, or

exhaust gas after-treatment and other alternative measures to meet

the ship emission control requirements (Ministry of Transport of

the People’s Republic of China, 2018).

China’s shipping policies emphasize the role of technological

innovation in supporting and leading emission reduction efforts. China

takes major scientific and technological projects as the leverage, aiming at

the forefront of green, low-carbon, and intelligent technologies, and

strongly supports research institutions, universities, and enterprises in

forming innovative consortia. Together, they engage in research and

development on onboard marine carbon capture, utilization and storage

(CCUS), ship exhaust gas cleaning systems, and the optimization design of

ship propulsion systems, while also driving the coordinated development

of upstream and downstream industries along the supply chain.

2.2.3 Accelerate the green transformation of the
shipbuilding industry, enhancing the green and
low-carbon levels throughout the entire lifecycle
of ships

On January 1, 2023, the mandatory measures of the IMO came

into effect, introducing new requirements for the Energy Efficiency

Existing Ship Index (EEXI) and the Carbon Intensity Indicator

(CII). To support the IMO’s efforts in reducing emissions from

shipping, the China Maritime Safety Administration issued the

“Management Measures for Ship Energy Consumption Data and

Carbon Intensity,” which also set new requirements for the

manufacturing of ships in China (Maritime Safety Administration

of the People’s Republic of China, 2022).

China is strengthening the top-level design of the green and low-

carbon development standard system for the shipbuilding industry and

establishing a comprehensive standard system. The “Green

Development Action Plan for the Shipbuilding Industry (2024—

2030)” clearly sets the goal of essentially establishing a green

development system for the shipbuilding industry by 2030. It not

only proposes to make full use of advanced energy-saving and

emission-reduction technologies and to implement technological

transformations of traditional power vessels to effectively enhance the

green level of existing operational ships but also suggests accelerating the

green transformation of the shipbuilding industry’s product systems,

manufacturing systems, and supply chain systems. Additionally, it calls

for promoting green development throughout the entire industrial chain

of ship design, manufacturing, repair, and dismantling (The State

Council of The People’s Republic of China, 2023b).

2.2.4 Adhere to the principle of common but
differentiated responsibilities (CBDR) and actively
participate in international shipping emission
reduction cooperation

The principle of CBDR is a foundational principle in addressing

climate change and is also an international principle that should be

implemented in the reduction of shipping emissions. The principle

of CBDR is a specific application of the principle of equity, its core
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idea being that while recognizing the shared responsibility of

developed and developing countries in reducing emissions, it fully

considers comprehensive conditions such as historical carbon

emissions, economic strength, technological level, and emission

reduction capabilities, to bear different emission reduction

responsibilities (Gao, 2018). As a developing country, China has

always insisted and called on all countries to take climate actions to

address climate change based on the principles of equity and CBDR,

in accordance with their national circumstances, and to incorporate

this principle into all areas of climate governance, including the

reduction of shipping emissions. In the white paper “Policies and

Actions for Addressing Climate Change,” China reaffirmed the

principle of CBDR, insisting on actively participating in global

climate governance in accordance with the principles of openness,

transparency, broad participation, party-driven, and consensus

(The State Council of The People’s Republic of China, 2021b).

Addressing climate change is a matter that concerns the fate of all

humanity and cannot be achieved without the efforts of every

individual (Mao and Zhang, 2024). Therefore, international

cooperation is an essential path to achieving the overall goal of

global shipping emission reduction. “International cooperation” is

almost included as an important component in all of China’s

shipping emission reduction policies. For example, China’s “14th

Five-Year Plan for Green Transportation Development” explicitly

identifies “improving cooperation mechanisms, deepening

international exchanges and cooperation” as one of its main tasks. It

proposes to deeply participate in international negotiations on the

reduction of greenhouse gas emissions from maritime transport,

strengthen international cooperation on low-carbon ship technology,

and guide the alignment of international rules with domestic

development goals; to consolidate the existing international

cooperation network, and to continue to play a positive role in

bilateral and regional cooperation mechanisms such as China-US,

China-Germany, and China-Japan-Korea (Ministry of Transport of

the People’s Republic of China, 2021). The “Guidelines on Vigorously

Promoting the High-Quality Development of the Maritime Industry”

highlight the importance of strengthening cooperation with the IMO,

actively participating in global maritime governance, and contributing

China’s wisdom and strength. It emphasizes enhancing research on

maritime safety, green and intelligent technologies, increasing

technological contributions, and promoting the alignment of

maritime regulations, policies, rules, and standards with countries

and regions along the Belt and Road Initiative (Ministry of

Transport of the People’s Republic of China, 2020).

3 Governance achievements and
challenges of China’s shipping
emissions reduction

3.1 The governance achievements of
China’s shipping emission reduction

Under the guidance of shipping emission reduction policies,

China has continuously achieved new breakthroughs in reducing

emissions from shipping. Chinese shipowners are actively fulfilling
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the mission of green development in shipping, actively planning for

carbon emission reduction, reducing carbon emissions through

technological energy saving, management energy saving, and

technological innovation, vigorously promoting green shipping,

and improving the level of energy efficiency management. Since

2021, a batch of 23,000 TEU dual-fuel powered container ships has

been delivered, and the first 174,000 cubic meters liquefied natural

gas floating storage and regasification unit has been delivered. Bulk

carriers powered by 210,000 tons of LNG, dual-fuel stainless steel

chemical ships, 7,000-car dual-fuel car carriers, 150,000-ton

Suezmax ammonia-fuel ready oil tankers, and methanol-powered

dual-fuel MR-type oil tankers and other green-powered vessels have

been undertaken in batches (Xie et al., 2022). According to statistics

from the China Classification Society, as of June 2022, the

completion rate of shore power receiving facility modifications for

coastal domestic dry bulk carriers reached 71%. The Energy

Efficiency Operational Indicator (EEOI) of China’s shipping

industry has decreased by about 20% compared to 2010. At the

same time, the emissions of NOx and SOx in China’s shipping

industry have decreased by about 30% and 40%, respectively,

compared to 2010 (Xie, 2023). “Shipping Pioneers 2022: A Study

on the Progress of Shipping Pollution Reduction and Carbon

Reduction” shows that by the end of November 2022, the

proportion of new ship orders applying energy-saving

technologies and alternative fuels reached up to 40.6% and 37%

of the shipping capacity, respectively (Clean Air Asia, 2022a).

Chinese ports are also undergoing a green transformation, with

the application of renewable energy in ports having initially

developed, and port shipping logistics operations and the fuel

technology of gathering and distributing equipment are exploring

greening. Represented by the construction of the “China Hydrogen

Port” in Qingdao Port, the progress of green port construction

ranks among the top in the world, having formed a momentum that

leads the global construction of new energy ports (Shan, 2023);

Ningbo Port has adopted the international standard ISO 14001

environmental management system and, in combination with local

actual conditions, has developed a series of supporting management

and operation regulations; Tianjin Port’s Beijiang Port Area utilizes

an “integrated wind-solar-storage-load” smart green energy system

to achieve grid-connected power generation (Wang and Zhang,

2022); Shanghai Port is actively exploring technologies such as “oil

to electricity” conversion for cranes, “oil to gas” and “oil to

electricity” conversions for container trucks, energy feedback

technology, and supercapacitors. By 2022, it has completed the

electrification transformation of 75% of crane equipment. “Blue

Port Pioneers 2022: Evaluation of Air and Climate Synergy in

China’s Typical Ports” shows that in 2021, the shore power

coverage rate for specialized berths in China’s inland ports

basically reached 100%, effectively controlling the emission of air

pollutants and greenhouse gases from auxiliary engines of ships at

port. The process of cleaning up some ports is accelerating, with

Qingdao Port, Jiujiang Port, Ningbo-Zhoushan Port, and Wuhan

Port having more than 50% of their energy consumption coming

from electricity (Clean Air Asia, 2022b).

Overall, China has achieved significant emission reduction

results in the shipping sector through a series of innovative
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policies and technological measures. China has successfully reduced

the carbon emissions of the shipping industry, promoting a green

and low-carbon transformation of the industry. These efforts not

only help alleviate the pressure of climate change but also lay a solid

foundation for the sustainable development of China ’s

shipping industry.
3.2 Challenges facing China’s shipping
emissions reduction

Emission reduction in shipping poses a protracted and difficult

challenge. Although China has already achieved significant results,

it is important to note that the overall level of emission reduction in

China’s shipping industry has not yet reached the world-leading

standard. Key emission reduction technologies such as the

application of clean energy, efficient engines, and new ship design

methods are still in the hands of traditional maritime powers like

Europe, America, Japan, and South Korea. Moreover, given the

massive scale of China’s shipping industry, the country still faces

significant pressure and challenges in the process of reducing

emissions in shipping.

On one hand, current international shipping policies and

regulations are becoming increasingly stringent. The 75th meeting

of the IMOMarine Environment Protection Committee approved a

mandatory document, namely the draft amendments to MARPOL

Annex VI regarding the Energy Efficiency Existing Ship Index

(EEXI) and Carbon Intensity Indicator (CII) among other short-

term measures for reducing emissions in the shipping industry.

These amendments, from a technical perspective, have reduced the

leeway of developing countries in global greenhouse gas reduction,

to some extent constituting a violation of the principle of CBDR,

which has significantly increased the pressure on shipping emission

reduction for developing countries like China (Lee, 2012).

Furthermore, different regions and industries, such as the

European Union, the International Association of Classification

Societies, and others, are actively promoting the reduction of

greenhouse gas emissions in international shipping, raising

emission reduction standards to accelerate the emission

reduction process.

On the other hand, there are also challenges related to policy,

economy, and technology for shipping emission reduction within

China. Firstly, the current policies for emission reduction in China’s

shipping sector have not yet formed a unified system, with legal

norms regulating green shipping being at a lower level and the

means for reducing emissions in shipping being relatively singular.

The regulation of carbon reduction in shipping in China is mainly

concentrated in the low-level departmental normative documents

and other policies, which has strong characteristics of soft-law

(Yang et al., 2023). Secondly, the green transformation of

shipping involves precise technological research and development

as well as substantial financial investment. China’s efforts to reduce

emissions in shipping need to take into account the basic national

conditions and the needs of economic development, while also

appropriately considering the cost of green transformation for

shipowners. For example, the International Renewable Energy
Frontiers in Marine Science 05
Agency’s publication, “Pathways to Decarbonize Shipping by

2050,” provides predictive analyses on the costs, implementation

periods, and safety aspects of various fuels and energy sources for

shipping emission reduction. It is not difficult to see from the report

that reducing emissions in shipping requires substantial financial

investment, high technical requirements, and significant time costs

(DNV, 2021).
4 Recommendations for the
development path of emission
reduction in China’s shipping industry

Considering the governance effectiveness and challenges faced

by China in reducing shipping emissions, this section, based on

summarizing the advanced policy management experiences of

international shipping emission reduction from the European

Union, the United States, Norway, South Korea, and other

countries, proposes recommendations for China to further

promote its path to shipping emission reduction.
4.1 Research and formulate a climate
change response law, and incorporate
shipping emission reduction into it

After the Paris Agreement entered the substantive implementation

phase, the focus of global climate governance has shifted from

international legislation to domestic legislation. Promoting the

process of addressing climate change through the construction of

legal systems has become a consensus among many countries (Tian

and Zheng, 2020). Currently, many countries including the United

Kingdom, Japan, and South Korea have enacted climate change laws,

completing the transformation from national climate policies to

national climate legislation. However, China has only introduced

specific laws such as the “Air Pollution Prevention and Control

Law” and the “Energy Conservation Law,” without establishing a

unified climate change law. Formulating a climate change law could

lead the various legislations on climate change response in China,

further perfecting China’s legal system for addressing climate change

(Li, 2010). Therefore, it is necessary to draw on the legislative

experience from abroad to formulate a climate change law that

regulates carbon emissions, integrating fragmented relevant

regulations. This approach will better guide the emission reduction

process across all sectors, including the shipping industry, to achieve

the “dual carbon” targets.

To formulate a climate change law with Chinese characteristics, it

is first necessary to scientifically establish the legislative objectives,

purposes, and principles. It is recommended to incorporate the “dual

carbon” targets into the legislative objectives, comprehensively

integrate fragmented regulations of key areas and industries, and

make specific provisions in dedicated chapters. Secondly, it is

necessary to improve the corresponding supporting measures,

establish a carbon budget system and monitoring and evaluation

systems, clearly define the responsibilities of each department and the

coordination among them, and set up a cross-sectoral climate change
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committee to revise and adjust the emission reduction targets and

regularly assess the effects of emission reduction.
4.2 Integrate the shipping industry into the
national carbon emissions trading system

The carbon emissions trading system is considered an important

mechanism for addressing climate change. China’s carbon emissions

trading system officially went into operation in 2021. Studies have

shown that the carbon emissions trading system can effectively decrease

the total carbon emissions (Li et al., 2024). However, China’s carbon

emissions trading system mainly covers key industrial sectors such as

steel, power, chemicals, building materials, paper-making, and non-

ferrous metals, and does not include the shipping industry.

According to the IMO’s “Initial Strategy on the Reduction of

Greenhouse Gas Emissions from Ships,” market mechanisms have

been widely discussed as a medium to long-term emission reduction

policy. In this regard, the European Union appears to be more

aggressive. According to the EU Directive 2023/959, starting from

January 1, 2024, the shipping industry will be included in the EU

carbon emissions trading system. The EU advocates market-based

mechanisms alongside technological and operational measures for the

shipping industry. This is because the future increase in global trade will

be positively correlated with increasing carbon emissions caused by an

increasing number of ships, which could offset the reduction in carbon

emissions resulting from the improved energy efficiency of ships (Mao

et al., 2023). Currently, Shanghai, China, has initiated a pilot project to

include the shipping industry in the carbon trading market system,

based on the completion of preliminary research and the solicitation of

opinions from relevant departments and enterprises. China should

promptly, based on the actual effects of the Shanghai pilot, draw on

the experience of the European Union to accurately develop a complete

shipping carbon emission trading system. This includes setting the total

amount of shipping carbon emissions, devising a reasonable initial

carbon emission allocation plan, improving the carbon emission rights

regulation system, implementing a unified and flexible compliance

mechanism for carbon emission rights, etc., and integrating it into the

national carbon emissions trading system.
4.3 Formulate incentive policies to
encourage, support, and guide the
innovative development of green and low-
carbon shipping

Incentivizing market entities to rationally allocate environmental

resources driven by the pursuit of maximizing their own interests can

truly activate the carbon emission reduction market in shipping.

Research shows that government incentives for both ports and

shipping enterprises can increase the emission reduction efforts of

both parties (Meng et al., 2022). Longer term, deeper decarbonization

will require strong financial incentives (Paul et al., 2019).

The International Chamber of Shipping (ICS) stated at the

Global Sustainable Transport Forum held in Beijing on September
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26, 2023, that if the IMO wants to achieve the zero emissions goal, it

is urgently necessary to adopt a “fund and incentive”mechanism to

encourage the production of green ship fuels. The United Kingdom,

the European Union, and other countries have invested substantial

funds to support the development of shipping zero emissions and

green maritime technologies. Currently, economic incentives for

China’s shipping industry have not been fully implemented

nationwide, with only some provinces and cities having

introduced economic incentives for shipping, such as the “Interim

Measures for the Management of Subsidy Funds for the

Construction of Green and Low-Carbon Ports in Shenzhen” and

the “Shanghai Port Shore Power Construction Scheme,” among

others. Furthermore, the financial support mechanism for green

shipping in our country is relatively scarce, which is not conducive

to the research, development, and innovation of energy-saving and

emission-reduction technologies. Some policy documents and local

legislations are only principled regulations, lacking guidance on

specific content (Jiang, 2022). Therefore, it is essential for China to

issue incentive policies at the national level, exploring diverse and

comprehensive green shipping financial service schemes to

encourage, support, and guide the innovative development of

green and low-carbon shipping. It is particularly necessary to

mobilize enthusiasm across all aspects and the entire industry

chain of shipping emission reduction, including research and

development of clean energy, optimization of ship and port

construction, among others.
5 Conclusions

Amid the increasingly severe global climate change, achieving

carbon neutrality has become a common goal for the global shipping

industry. As one of the most important shipping markets in the world,

China plays a crucial role in the emission reduction governance of the

shipping industry. This study explores the current status and prospects

of China’s shipping emission reduction governance and finds that

under the dual drive of the “dual carbon” goals and global shipping

emission reduction targets, the Chinese shipping industry has begun to

take active measures, such as optimizing the energy structure,

accelerating the green transformation of the shipbuilding industry,

and participating in international cooperation on emission reduction.

These efforts have significantly reduced carbon emissions and made an

important contribution to the global shipping industry’s emission

reduction. However, compared to the ultimate goal of achieving net-

zero emissions in the global shipping industry, China’s efforts in

shipping emission reduction still face numerous challenges in terms

of policy, economy, and technology. This study suggests that, while

continuing to uphold the IMO’s leadership in global shipping emission

reduction, China should, based on its own national conditions and the

development status of the shipping industry, draw on the advanced

experiences of current international, regional, and national emission

reductions. By improving legislation, extending the national carbon

emission trading system to the shipping industry, and establishing

incentive systems, China can provide clearer guidance and stronger

support for the green transformation of its shipping industry.
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Vakili, S., Ölçer, A., Schönborn, A., Ballini, F., and Hoang, A. (2022). Energy-related
clean and green framework for shipbuilding community towards zero-emissions: a
frontiersin.org

http://allaboutair.cn/uploads/soft/230308/1-23030Q10431.pdf
http://allaboutair.cn/uploads/soft/230308/1-23030Q10431.pdf
http://allaboutair.cn/uploads/soft/230706/greenportpioneers.pdf
https://www.dnv.com/maritime/publications/maritime-forecast-to-2050-download
https://www.dnv.com/maritime/publications/maritime-forecast-to-2050-download
https://doi.org/10.19404/j.cnki.dffx.2018.04.003
https://doi.org/10.1016/j.jclepro.2022.131772
https://www.imo.org/en/OurWork/Environment/Pages/Fourth-IMO-Greenhouse-Gas-Study-2020.aspx
https://www.imo.org/en/OurWork/Environment/Pages/Fourth-IMO-Greenhouse-Gas-Study-2020.aspx
https://www.imo.org/en/OurWork/Environment/Pages/Fourth-IMO-Greenhouse-Gas-Study-2020.aspx
https://doi.org/10.16390/j.cnki.issn1672-0393.2012.06.021
https://doi.org/10.1016/j.heliyon.2023.e23799
https://doi.org/10.3389/fmars.2023.1093533
https://doi.org/10.3389/fmars.2023.1093533
https://doi.org/10.1016/J.OCECOAMAN.2023.107006
https://doi.org/10.1016/J.MARPOL.2023.105943
https://www.msa.gov.cn/page/article.do?articleId=E40C898D-11DD-41E4-8D97-72062C28D65B
https://www.msa.gov.cn/page/article.do?articleId=E40C898D-11DD-41E4-8D97-72062C28D65B
https://doi.org/10.1016/j.ocecoaman.2022.106221
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5444672.htm
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5444672.htm
https://www.gov.cn/zhengce/zhengceku/2020-02/03/content_5474228.htm
https://www.gov.cn/zhengce/zhengceku/2020-02/03/content_5474228.htm
https://www.gov.cn/zhengce/zhengceku/2022-01/21/content_5669662.htm
https://www.gov.cn/zhengce/zhengceku/2022-01/21/content_5669662.htm
https://xxgk.mot.gov.cn/2020/jigou/zhghs/202204/t20220407_3649837.html
https://xxgk.mot.gov.cn/2020/jigou/zhghs/202204/t20220407_3649837.html
https://www.gov.cn/lianbo/bumen/202306/content_6887539.htm
https://www.gov.cn/lianbo/bumen/202306/content_6887539.htm
https://doi.org/10.1016/j.enconman.2018.12.080
https://doi.org/10.16831/j.cnki.issn1673-2278.2022.06.006
https://english.www.gov.cn/policies/latestreleases/202110/27/content_WS6178a47ec6d0df57f98e3dfb.html
https://english.www.gov.cn/policies/latestreleases/202110/27/content_WS6178a47ec6d0df57f98e3dfb.html
https://www.gov.cn/zhengce/2021-10/27/content_5646697.htm
https://www.gov.cn/zhengce/2021-10/27/content_5646697.htm
https://english.www.gov.cn/news/202309/12/content_WS65006492c6d0868f4e8df61b.html#:~:text=SHANGHAI%2C%20Sept.%2012%20&ndash;%20China%20has%20become%20the,upcoming%20North%20Bund%20Forum%20in%20east%20China%27s%20Shanghai
https://english.www.gov.cn/news/202309/12/content_WS65006492c6d0868f4e8df61b.html#:~:text=SHANGHAI%2C%20Sept.%2012%20&ndash;%20China%20has%20become%20the,upcoming%20North%20Bund%20Forum%20in%20east%20China%27s%20Shanghai
https://english.www.gov.cn/news/202309/12/content_WS65006492c6d0868f4e8df61b.html#:~:text=SHANGHAI%2C%20Sept.%2012%20&ndash;%20China%20has%20become%20the,upcoming%20North%20Bund%20Forum%20in%20east%20China%27s%20Shanghai
https://english.www.gov.cn/news/202309/12/content_WS65006492c6d0868f4e8df61b.html#:~:text=SHANGHAI%2C%20Sept.%2012%20&ndash;%20China%20has%20become%20the,upcoming%20North%20Bund%20Forum%20in%20east%20China%27s%20Shanghai
https://www.gov.cn/zhengce/zhengceku/202312/content_6923175.htm
https://www.gov.cn/zhengce/zhengceku/202312/content_6923175.htm
https://doi.org/10.3389/fmars.2024.1405312
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Hu and Dong 10.3389/fmars.2024.1405312
strategic analysis from concept to case study. Int. J. Energ Res. 46, 20624–20649.
doi: 10.1002/er.7649

Wang, X., and Zhang, J. (2022). Exploring the green and zerocarbon design of new
generation intelligent container terminals. Port Technol. 59, 94–96 + 111.
doi: 10.16403/j.cnki.ggjs20220421

Wang, Y., and Wright, L. (2021). A comparative review of alternative fuels for the
maritime sector: economic, technology, and policy challenges for clean energy
implementation. World 4, 456–481. doi: 10.3390/world2040029
Frontiers in Marine Science 08
Xie, B. (2023). Present situation and trend of green development of port and
navigation in China. Maritime Safety. 15, 10–12.

Xie, Y., Sun, C., and Yin, Q. (2022). China shipbuilding industry in 2021
development review and future prospects. World Shipping 45, 1–6. doi: 10.16176/
j.cnki.21-1284.2022.02.001

Yang, W., Chen, X., and Liu, Y. (2023). Review and reflections of legislation and
policies on shipping decarbonization under China’s “dual carbon” target. Front. Mar.
Sci. 10. doi: 10.3389/fmars.2023.1131552
frontiersin.org

https://doi.org/10.1002/er.7649
https://doi.org/10.16403/j.cnki.ggjs20220421
https://doi.org/10.3390/world2040029
https://doi.org/10.16176/j.cnki.21-1284.2022.02.001
https://doi.org/10.16176/j.cnki.21-1284.2022.02.001
https://doi.org/10.3389/fmars.2023.1131552
https://doi.org/10.3389/fmars.2024.1405312
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

	China’s shipping emissions governance: status and prospects under the dual carbon goal
	1 Introduction
	2 Latest trends in China’s shipping emission reduction policies
	2.1 The necessity of reducing carbon emissions in China’s shipping industry
	2.2 Analysis of the content of China’s shipping emission reduction policies
	2.2.1 Overall goal: achieve green and low-carbon development of the shipping industry and establish a high-quality shipping development system
	2.2.2 Optimize the energy structure and give full play to the supporting role of scientific and technological innovation in emission reduction
	2.2.3 Accelerate the green transformation of the shipbuilding industry, enhancing the green and low-carbon levels throughout the entire lifecycle of ships
	2.2.4 Adhere to the principle of common but differentiated responsibilities (CBDR) and actively participate in international shipping emission reduction cooperation


	3 Governance achievements and challenges of China’s shipping emissions reduction
	3.1 The governance achievements of China’s shipping emission reduction
	3.2 Challenges facing China’s shipping emissions reduction

	4 Recommendations for the development path of emission reduction in China’s shipping industry
	4.1 Research and formulate a climate change response law, and incorporate shipping emission reduction into it
	4.2 Integrate the shipping industry into the national carbon emissions trading system
	4.3 Formulate incentive policies to encourage, support, and guide the innovative development of green and low-carbon shipping

	5 Conclusions
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


